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Inter—Decadal Oscillations in Global Temperature Field
During the Last 100 Years

Yan Zhongwei
(Fastitute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029)

Abstract Climate variations of time—scales from vears to decades has received increasing attention
recently, They behave variously in different regions, thus forming the complexity of global change.
Based upon a global grid surface temperature data set, this study tries to recognize the mentioned
time—scale signals that are of global significance. The linear trend of temperature change at each grid
during the 1897~ 1996 is extracted at first. Remarkably, the tropical Indian Ocean shows most signifi-
cant warming under the Mann—Kendall’s trend test, The cooling prevailing notably, if not very
significantly, in the regions to the east of Qinghai—Tibetan Plateau and to the east of the Rocky Moun-
tains, may indicate some special effect of the large topographic features, The Morlet wavelet analysis of
the global mean series show relatively strong variations at the time—scales about 4~ 5 years, 22 years
and 40~ 50 years. The strongest signals of 22—year—scales occur in the subtropical Pacific, The areas
near the Kuroshio and Gulf Stream exhibit strong signals as well. The geographical distribution of 40~
50—year—scale variations is similar to that of 22--year—scale ones, but strong signals more concentrate in
the northwestern Pacific and Gulf stream. It seems that the inter—decadal or longer time—scale climate
variations are related closely to oceanic circulation. Considering their importance to East Asian climate,
we examine the 22—vyear—scale variations in the northern subtropical Pacific, eastern China and the
ocean area around the Philippines, where the signals are strong. As in the global mean case, the varia-
tions in all the three regions have been strong in the early half of the century and decayed recently. It is
interesting that the same time—scale variations exist also in the solar activities and more interesting that
thev decayed during the late half of this century, too. Although there is no definite relationship in phase
between the regional climate changes and the solar activities, it remains to carry out an important re-
search subject how the solar activities impact on climate system.

Key words global temperature anomaly field — wavelet analysis  inter—decadal oscillation  so-
lar activity




