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Global Monsoon and Civilization
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FIRST PARAGRAPH: Six monsoon systems are recognized in the modern world, the Asian, North and South African,
Australian, North and South American, and their changes are affecting billions of people. The regional monsoon
systems are driven by the same annual cycle of solar heating, yet differ from each other in their geographic position
and orographic features. For over 300 years, the monsoon has been considered as a gigantic land-sea breeze of
regional scale, but now it is considered as a global system over all continents but Antarctica.
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The global monsoon exists through all
geological history and covaries with various
geological cycles including those caused by the
geometric changes of the Earth's orbits. The
20,000-year precessional cycle of the global
monsoon, for example, is responsible for the
collapse of several Asian and African ancient
cultures about 4,000 years ago. The same
cyclicity is seen in the chemical composition of
the air, such as methane concentration and
oxygen isotope composition of air-bubbles
captured in ice cores. There is evidence that the
long-term cycles in the oceanic carbon
reservoir also has a global monsoon origin.
This 400,000- year cyclicity related to “long
eccentricity” of the Earth's orbit, and the
rhythmic changes in oceanic carbon reservoir
were likened to “heartbeat” of the Earth system.
This cyclicity becomes longer since 1.6 million
years ago, displaying a kind of “arrhythmia” in
the Earth system, probably resulting from the
growth of the polar ice sheets.

Large-scale changes in climate were
discovered in the 19th century, but in two
different aspects: Historians and archeologists
saw deluges, while geologists saw glaciations.
The focus in modern climatology lies on
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hydrological cycles, on dry vs humid variations,
whereas paleoclimatologists emphasize glacial
cycles, changes between warm and cold, and
the difference has been maintained until the
present day. In the global scale, however,
monsoon and ice-sheets are the two major
components in the climate system related to
low- vs high-latitude processes, respectively.
The human and its civilization originated in
low-middle latitudes and, hence, have been
sensitive to variations in the global monsoon
system.

The presentation will review the recent
progress in paleo-monsoon records with a
perspective of its human dimension. Emphasis
will be laid on variations in precipitation and
related disasters, illustrated with examples from
ancient civilizations in Asia, Africa and
America.
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