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East Asian Summer Monsoon Anomalies in Strong LLa Nina Years and
Comparison of Summer Precipitation in China between 1989 and 1999
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Abstract Two strong La Nifia years, i. e. 1989 and 1999, are selected to compare the East Asian summer monsoon
(EASM) anomalies and summer precipitation distribution in China. It is shown that, during June through July, the
Antarctic oscillation (AAQO) exhibits different phases due to the anomalous Antarctic sea ice distribution. Accord-
ingly, the phase of the southern oscillation (SO) is also changed. In 1989, the positive phase of the SO corresponds
to that of the AAO, the Mascarene high (MH) tends to be intensified while the Australian high (AH) tends to be
weakened. In 1999, by contrast, both the AAO and SO exhibit a negative phase, and the MH becomes weaker
whereas the AH becomes stronger, this distribution is opposite to that in the usual L.a Nifia years. Corresponding to
the anomalies of MH and AH., the western Pacific subtropical high (WPSH) tends to extend westward in 1989 and
retreat eastward in 1999, as a result, precipitation in China during June — July exhibits a different distribution. In
August when the WPSH extends northward, the influence from the southern circulation on EASM becomes weaker.
On the other hand, the tropical circulation and the circulation from mid-high latitudes exert a major impact on the

EASM circulation. In August 1989, the WPSH tends to be weaker because of the cold advection from high lati-
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tudes, resulting in more rainfall along the Yangtze River valley. By comparison, in August 1999, the WPSH tends

to be intensified due to a stronger tropical westerly anomaly, and more rainfall is found in the region to the south of

the Yangtze River. The result in this study shows that, due to the modulation of some other factors on La Nifia sig-

nals, summer precipitation in China may exhibit a different pattern even in the background of two similar La Nina e-

vents. The rainfall distribution corresponds to the intermediate pattern in 1989 while it corresponds to the southern

pattern in 1999, which is opposite to the northern pattern in the usual La Nifia years. Finally, some suggestions a-

bout the seasonal forecast of summer precipitation in China are proposed.

Key words La Nina, Antarctic oscillation, mid-high latitude circulation, East Asian summer monsoon, summer

precipitation in China
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