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The movement of air in the atmosphere is of critical importance for climate. Atmospheric motions carry heat from the tropics to
the polar regions and thereby reduce the extremes of temperature that would otherwise result. Water from the oceans is evaporated and
carried in the air to land, where rainfall supports plant and animal life. Winds supply momentum to ocean surface currents that transport
heat and oceanic trace constituents such as salt and nutrients. The circulation of the atmosphere is a key component of the climate, since it
both responds to temperature and humidity gradients and helps to determine them by transporting energy and moisture. The atmosphere
provides the most rapid communication between geographic regions within the climate system.

The global system of atmospheric motions that is generated by the uneven heating of Earth's surface area by the sun is called the
general circulation. A complete description of the atmosphere's general circulation includes mean winds, temperature and humidity, the
variability of these quantities, and the covariances between wind components and other variables that are associated with large-scale
weather systems. A statistical description of the general circulation of the atmosphere has been constructed from the ensemble of daily
global flow patterns estimated with data from balloons and satellites. The general circulation of the atmosphere can be simulated by solving
the equations of motion on a computer, and such general circulation models form a part of global climate models.

(trace constituent: & %%y, general circulation: KA§ER, variability: Z°®f4:, covariance: 3£/43Hk, ensemble: 2£5)

(Hi# : “Global Physical Climatology” by D. L. Hartmann, Academic Press)
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Unlike streamflow, glacial movement is not obvious. If we could watch a valley glacier move, we would see that like the water in
a river, all of the ice does not move downstream at the same rate. Flow is greatest in the center of the glacier because of the friction created
by the walls and floor of the valley.

Later in the nineteenth century, the experiments involving the movement of glaciers were designed and carried out at
Switzerland’s Rhone Glacier in the Alps. Markers were placed in a straight line across an alpine glacier. The position of the line was
marked on the valley walls so that if the ice moved, the change in position could be detected. Periodically the positions of the markers were
noted, revealing the movement of the studied glacier. Although most glaciers move too slowly for direct visual detection, the experiments
succeeded in demonstrating that movement nevertheless occurs. It not only traced the movement of markers within the ice but also mapped
the position of the glacier’s terminus.

(Hi 8 “Fundations of earth science” by F. K. Lutgens and E. J. Tarbuck, Prentice Hall)
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