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Fig.1 Distribution of runoff regions in the middle Huanghe River
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Fig.3 Wavelet power spectrum of summer monsoon and runoff of three regions in the middle Huanghe River
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Table 1 Regression analysis between runoff, intensity and west

boundary of WPSH in Longsan region of the middle Huanghe River
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Effects of Summer Monsoon and Other Atmospheric Circulation Factors
on Periodicities of Runoff in the Middle Huanghe River During 1919-2010

Yan Ming', Li Fuxing'?, He Li' , Lyu Meichao', Chen Dong'

(1. Key Laboratory of Water Cycle and Related Land Surface Processes, Institute of Geographic Sciences
and Natural Resources Research, Chinese Academy of Sciences, Betjing 100101, China; 2. University of
Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The Morlet wavelet method was adopted to analyze the periodicities of runoff in three regions (Hek-
ouzhen-Longmen, Longmen-Sanmenxia and Sanmenxia-Huayuankou), and to explore its effects on summer
monsoon, Westlies and West Pacific Subtropical High (WPSH) on the changes of runoff. Data collected are cu-
mulative natural runoff of four hydrology stations in the middle Huanghe River, annual summer monsoon in-
dex, North Atlantic Oscillation, and strength and west boundary of WPSH. Analysis results indicate that the
weaken of summer monsoon intensity leads to decreasing trend of runoff in Hekouzhen-Longmen. More im-
portantly, summer monsoon has periodic change, and it’ s the mainly reason to periodic vibrations of runoff.
Besides, runoff indicate a 80 year period, and it is coincident with 80 year period of summer monsoon. The pe-
riodicities of runoff are in fluenced by both summer monsoon and westerly and WPSH. Additionly, runoffs in
all these three regions have a medium scale periodicity with 25 year cycle, except the summer monsoon. The
25 year periodicity of runoff in Hekouzhen-Longmen region and Longmen-Sanmenxia region is caused by
Westerlies, while the periodicity of runoff in Sanmenxia-Huayuankou region is caused by the intensity and
west boundary of the WPSH. The study has theoretical and practical significance for the prediction of water re-
sources in the Huanghe River Basin in the future.

Key words: wavelet analysis; runoff; summer monsoon; West Pacific Subtropical High; the middle Huang-
he River



