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Climate Variations from the Viewpoint of

Seasonal to Multi-decadal Scale

Shuji YAMAKAWA °

Abstract

O O Research on factors of climate variations on a seasonal to multi-decadal timescale is sur-
veyed. However, it is difficult to fully cover wide-ranging research on climate systems including
the latest results. This paper focuses on phenomena such as QBO that interact with the other
factors. Oceans, which have a close relationship with climate change, are considered. Although
there is overlapping with dissertations in another chapter, the main contents are as follows[]
10ENSO is a quasi-periodic air-sea interaction, which has been studied closely. If evolvement
of ENSO is predicted, it will make seasonal weather forecasts more precise. 200 The effects of
stratospheric QBO on climate systems in the troposphere might have been exercised as grave
cool damage that occurs in summers when QBO was in the W-phase, and some correlations have
been found. QBO probably holds a significant key explaining climate variations. Therefore,
elucidation of the QBO mechanism that influences the troposphere can be expected. 300The rela-
tionship between solar activities and climate remains obscure. However, some influences of solar
activities on the tropospheric circulation have been felt through sea surface temperature or in-
teraction with stratospheric QBO. 40In the air-sea interaction the ocean responds to solar radi-
ation more slowly than the atmosphere, so the ocean seems to play a dominant role in long-lived
teleconnections such as PDO. In addition, regime shifts of oceans sometimes have major effects
on climate. We cannot discuss climate change without referring to oceans. 500 Global warming
is in progress. As a result, shifts in general circulation might lead to abnormal weather, which
means increased danger of frequent developments of the Okhotsk high, which is responsible for
cool summer damage. 6001t is important to evaluate which factors contribute greatly to climate
change. Understanding the mechanisms of weather fluctuations ranging from a few months to

several years is a pressing matter to prevent recurrence of meteorological disasters.

Key words[] climate system, climate variation, ENSO, QBO, air-sea interaction, meteorological
disaster
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Table 1 Comparative list of main wordd] in alphabetical order of abbreviations(l

oo googo oooood googo
AO Arctic oscillation oooo 0-203-5, 0-30-7
ENSO E1 Nino / southern oscillation ooooooooooo o, 0-2042, 0-30 O, O
ITCZ intertropical convergence zone ooooog 0-30G-1, 0-304
MJO Madden-Julian oscillation gooooooooog 0-832, 0-305
NAO North Atlantic oscillation opooooo 023104, 0203506
OLR outgoing longwave radiation gooooooo 0-30-1, 0-303-2
PDO Pacific decadal oscillation opooooooo 0, 0232, 0-50 O, O
PJOODOO Pacific-Japan pattern goo-oooood 0-30+1, 0O-3+6
PNAOOOO Pacific-North American pattern ooo-000000 0-30G-7
QBO quasi-biennial oscillation g200000 o, o, o, 0o
S@l 10 southern oscillationd index[] gooooooo 0-304, O
TBO tropospheric quasi-biennial oscillation 0000 200000 0-10 0O-50
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Fig. 1 Distribution of anomalous climate elements in the positive phasd] alJand negative phasd] blJof NAO.
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Fig. 4 Comparison of the heights of isopleths at 100 hPa and 500 hPa and surface pressure in 1993 and 2003.
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