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Abstract; We took Poyang Basin as a study area to explore runoff variances during the past 1000 years and the response to climate
changes. First, we generated meteorological data for the past 1000 years using climate models CCSM4 and ECHAMS. Then the
hydrological model of Poyang Basin was driven using the downscaled meteorological data to produce runoff series. We analysed the
characteristics of extreme dry and wet events, the periodic change and the frequency of droughts and floods with fast Fourier trans-
formation and wavelet analysis. It is concluded that both climate models are capable to reflect climate changes during Middle Warm
Period and Little Ice Age, indicating a longer dry period in Little Ice Age. There is a good relationship between simulated runoff
and precipitation, showing that the drought and flood events have a similar frequency with the minimum and maximum values in
precipitation. Also, they have the similar primary period of about 30 years and sub-cycle of around 10 to 15 years and 7 years. The
significant signal of 30 years in wavelet power spectrum contours illustrates that such period is consistent with Pacific Decadal Oscil-
lation, which is the main circulation mechanism of the North Pacific climate. Hence, atmospheric circulation oscillation may be the
main reason causing meteorological and hydrological changes. This paper extends the current studies on hydrological variances based

on data records for the recent 60 years, to a time scale of thousand years. Under the background of global warming, this study helps

« TR SRS R BT RI“ 9737 01 H (2012CB956103 ) FHYT TG 45 T A A 245 24 45 A1 W 42 3 ) 81387 0 350 I (JXS-
EW-00) 545 %8 Bl 2015 — 07 — 07 Wk ; 2015 — 10 — 28 Y f& Ble . sk /NBE (1993 ~ ), L, B+ BF 5% 2k 5 E-mail ;
zxlsherrytc@ 163.com.

wx  BIEVEF ;E-mail; qzhang@ niglas.ac.cn.

hRMEk 12 0004.#11AF 2016-4 5 WEE  k2E R ST 185%260( mm) 45 F 44 17 2016/06/06



388 J. Lake Sci. (#6453 ,2016,28(4)

better understand the mechanism and change patterns of drought and flood events in the middle reaches of Yangize River.

Keywords : Thousand-year scale; runoff variance; floods and droughts; hydrologic circle; Poyang Basin; climate change
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Fig.1 Poyang Basin and river networks
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Fig.2 The result of M-K trend and mutation test in Poyang Basin

(The two dash line represent £95% confidence curve separately)
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under climate model CCSM4(a) and ECHAMS5(b) in Poyang Basin
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Fig.6 Double axis plotting and histogram for pollen index and annual average runoff depth
(The pollen index was the departures calculated at 30-year scale during Little Ice Age)
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