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Describes the collective effects of changes in the Earth's 

movements upon its climate, named after Serbian civil 

engineer and mathematician Milutin Milanković, who worked 

on it during First World War internment. Milanković 

mathematically theorized that variations in eccentricity, axial 

tilt, and precession of the Earth's orbit determined climatic 

patterns on Earth through orbital forcing.

Milankavitch Theory From Wikipedia, the free encyclopedia

The Earth's axis completes one full cycle of precession 

approximately every 26,000 years. At the same time the elliptical 

orbit rotates more slowly. The combined effect of the two 

precessions leads to a 21,000-year period between the 

astronomical seasons and the orbit. 

In addition, the angle between Earth's rotational axis and the 

normal to the plane of its orbit (obliquity) oscillates between 22.1 

and 24.5 degrees on a 41,000-year cycle. It is currently 23.44 

degrees and decreasing.



Orbital inclination - The inclination of Earth's orbit drifts up and down relative to its present orbit. 

Milankovitch did not study this three-dimensional movement. This movement is known as "precession of the 

ecliptic" or "planetary precession". More recent researchers noted this drift and that the orbit also moves 

relative to the orbits of the other planets. The invariable plane, the plane that represents the angular 

momentum of the solar system, is approximately the orbital plane of Jupiter. The inclination of Earth's orbit 

drifts up and down relative to its present orbit with a cycle having a period of about 70,000 years. 

Milankavitch Theory From Wikipedia, the free encyclopedia

The inclination of the Earth's orbit 

has a 100,000 year cycle relative to 

the invariable plane. This is very 

similar to the 100,000 year 

eccentricity period. This 100,000-

year cycle closely matches the 

100,000-year pattern of ice ages.

The 400,000-year problem is that 

the eccentricity variations have a 

strong 400,000-year cycle. That 

cycle is only clearly present in 

climate records older than the last 

million years. If the 100ka 

variations are having such a strong 

effect, the 400ka variations might 

also be expected to be apparent.



This figure shows climate change over the last 65 million years. The data are based on a compilation 

of oxygen isotope measurements (δ18O) on benthic foraminifera by Zachos et al. (2001) which 

reflect a combination of local temperature changes in their environment and changes in the isotopic 

composition of sea water associated with the growth and retreat of continental ice sheets
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