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Study on the relationship between precipitation during
flood season in Qingdao and Pacific decadal oscillation

XUE Deqiang
(Shandong Institute of Meteorological Sciences, Jinan 250031, China)

Abstract Based on the analysis of Pacific SST ( sea surface temperature ) , atmospheric circulation, and
precipitation in Qingdao, it is found that there is important relationship between the precipitation in
Qingdao and the PDO ( Pacific decadal oscillation) index during flood season. When the PDO is in the
cold phase, the SST is higher over western North Pacific but lower over the coast of North America and
tropical middle-eastern Pacific, the western Pacific subtropical high is weaker and eastward whose ridge
line is northward, the East Asian summer monsoon is stronger, and the precipitation in Qingdao during
flood season is more. Conversely, the precipitation is less. A new Pacific SST anomaly index, SSTI, is
defined, which includes the synergistic effects of the out-of-phase changes of SST anomaly in western
North Pacific and the tropical middle-eastern Pacific and also the synergistic effects of the PDO and
ENSO. Compared with the PDO index and the SST over western North Pacific and the tropical middle-
eastern Pacific, this index has a better correlation with the precipitation in Qingdao during flood season.
Generally, the positive SSTI corresponds to the northward position of the ridge line, smaller area and

weak intensity of the western Pacific subtropical high during flood season and stronger East Asian summer
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monsoon, which is favorable for more precipitation in Qingdao during flood season. Conversely, the

precipitation is less. So, the SSTI can be used as an indicator for the precipitation prediction during flood

season in Qingdao.
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Fig.1 Precipitation ( a; units; mm ) in Qingdao and
variation curve of PDO index (b; blue line) during
flood season from 1900 to 2016 ( average line in black

and 21-year moving average line in red)
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Table 1

Precipitation and PDO index during flood season in

Qingdao in cold and warm phases
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Fig.2  Correlation between the precipitation in Qingdao
and the SST over the Pacific Ocean during flood
season from 1951 to 2016 (0. 24 is the standard
for passing the significance test at 0. 05 level and
+0.32 is for 0.01 level; colored areas denote

passing the significance test)
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Fig.3  Average Pacific SST anomaly during flood season over the years (the average value is calculated from 1981 to 2010,

units; °C ; a. negative index synthesis of PDO, b. positive index synthesis of PDO, c. from 1951 to 1976, d. from 1977 to

1999, e. from 2000 to 2013, f. from 2014 to 2016)
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Table 2 Correlation between precipitation/the PDO index and the western Pacific subtropical high index during flood season

in Qingdao
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Fig.4 Accumulated anomaly curve of the ridges ~ latitude
summation of western Pacific subtropical high from

June to September from 1951 to 2016
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Fig.5 Average wind field anomaly (units; m - s™', the perennial average value is calculated from 1981 to 2010, the colorbar is the

wind speed anomaly) at 850 hPa during flood season and geopotential height field (units; gpm) at 500 hPa (a. from 1951
to 1976, b. from 1977 to 1999, c. from 2000 to 2013, d. from 2014 to 2016)
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Fig.6  Correlation between the precipitation during flood

season in Qingdao and the spring SST over the
Pacific Ocean from 1951 to 2016 ( +0.24 is the
standard for passing the significance test at 0. 05
level and +0.32 is for 0.01 level; colored areas

denote passing the significance test)
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