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Characteristics of Anomalous Sign and Prediction of Summer

Precipitation in the Middle Reaches of Yellow River

SONG Wenling GU Wei LIU Yanju LIU Changzheng

National Climate Centre, Beijing 100081

Abstract: Using 61 station precipitation data in the middle reaches of Yellow River, characteristics and am-
bient field of summer precipitation in the middle reaches of the Yellow River are analyzed and one predic-
tion model is established in this paper. The research result reveales that summer precipitation in the middle
reaches of Yellow River is mainly affected by the East Asian jet stream, the West Pacific subtropical high
and the low trough in the vicinity of Lake Baikal. That is, when the East Asian jet stream and the West
Pacific subtropical high are stronger, lying more northward, and the Baikal trough is deeper, more rains
fall in this region, and vice versa. Besides, the autumn Southern Oscillation, the North African subtropi-
cal high, the South China Sea subtropical high, the Northern Hemisphere subtropical high and the North-
ern Hemisphere polar vortex can all exert an impact on the summer circulation and precipitation in the mid-
dle reaches of Yellow River. Therefore, a forecast model for summer precipitation in the middle reaches of
the Yellow River is established by using the above factors. Assessment shows that this model has good
prediction ability and can be used for quantitative prediction of summer precipitation in the middle reaches
of Yellow River.
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Fig. 1 Stations in the middle reaches
of the Yellow River

(The circles indicate the stations without

defaults, and the triangles indicate the

stations with defaults during 1961—2010)
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Fig. 2 The power spectrum (a) and the wavelet spectrum (b) of the summer precipitation

over the middle reaches of the Yellow River

[ The dashed line in (a) and the black contours in (b) indicate passing through the test at a=0. 05 significance level and the

regions outside of the black arcs on either end in (b) indicate the “cone of influence”, where edge effects become important ]
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Fig. 3 The summer (a) 200 hPa zonal horizontal
wind (unit; m+ s '), (b) 500 hPa geopotential
height (unit: dagpm) and (c¢) 850 hPa horizontal
wind (unit: m * s~ ') regressed on the precipitation
over the middle reaches of the Yellow River
(Light, middle and dark shadings indicate passing through
the test at 0. 10, 0. 05 and 0. 01 significance level)
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Fig. 4 Composite difference of the (a) 500 hPa
geopotential height and (b) SSTA during the
previous winter for the wet and dry years
(Light, middle and dark shadings indicate passing through
the test at 0. 10, 0. 05 and 0. 01 significance level)
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Fig. 5 The correlation coefficients between

the 500 hPa height of the previous October

to November and the summer precipitation
(Light, middle and dark shadings indicate passing through
the test at 0. 10, 0. 05 and 0. 01 significance level)
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Fig. 6 The anomalous percentage of the
summer precipitation over the middle

reaches of the Yellow River
(The bars represent the observation, and

the dashed line indicates the prediction)
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Table 1 The observation and the prediction of
the anomalous percentage of summer precipitation

over the middle reaches of the Yellow River
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