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Fig. 1 Monthly mean water level of Xingzi station in 1951-2011
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Fig. 3 Analysis of catastrophe for annual mean water level of Xingzi Station in 1951-2011
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Table I P values of analysis of variance and T-test
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k7K
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e/ &
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Fig. 6 The monthly mean water level of Oct., Apr., Nov. and Dec. in different periods at Xingzi Station
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Table 2 The annual discharge distribution for each month, season of Hukou Station
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Temporal Variation of Hydrological Rhythm in Poyang Lake
and the Associated Water Exchange with the Changjiang River

DAI Xue'’, WAN Rong-rong', YANG Gui-shan', WANG Xiao-long'

(1.State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology, Chinese Academy
of Sciences, Nanjing 210008, China; 2.University of Chinese Academy of Sciences,Beijing 100049, China)

Abstract: Watershed hydrological cycle has been changed along with the intensifying frequency of extreme wa-
ter events due to the influence of climate change and human activities. Poyang Lake, the largest freshwater lake
in China, is a lake naturally connected with the Changjiang River. The complicated river-lake interactions im-
pact the hydrological rhythm of lake, which will further influence water security associated with flood control,
drinking water usage, water pollution and water ecology in the lake basin. In the case, it is of great importance
for maintaining watershed water security to understand the characteristics of hydrological rhythm variation in
terms of river-lake interactions. In this study, temporal variation of hydrological rhythm in Poyang Lake and the
associated water exchange with the Changjiang River were analyzed based on the measured hydrological data
of 4 gauge stations in Poyang Lake area along with other data from the Hukou station at the intersection be-
tween the Changjiang River and Poyang Lake in 1951-2011. The major findings are shown as follows: the span
of dry season increased since water level remains low in November and April. Meanwhile, the span of flood sea-
son decreased in 2000s. The lower water level in rising season and retreating season make Poyang Lake rising
later but falling earlier than they did in 1980-2002, thus shortening the conversion time of the lake from flood
situation to dry situation. Further, the peak flow in the annual hydrograph has been shifted. The primary cause
of hydrological rhythm variation is the water exchange between the main stream of the Changjiang River and
Poyang Lake. In 2000s, changes in the water level of the Changjiang River altered the interaction between the
river and Poyang Lake through the slope of water surface, disturbing the lake basin hydrological processes and
resulted in disordering of hydrological rhythm in Poyang Lake. The increasing discharge from the lake to the
river in retreating season lead to the lake enter dry season earlier. And the declining water level of Changjiang
River in rising season lead to the addition of lake water continued to leak river, thus the lake rose slowly. For
the reasons given above, the variation of water supplement of Poyang Lake on the Changjiang River main-
stream in 2000s altered the hydrological rhythm in Poyang Lake. Results of this study improve our understand-
ing of Poyang Lake hydrological rhythm consequences of river-lake relationship changes, and it provides
knowledge for long-term planning for effectively restoring nature's innate rhythms for sustainability and produc-
tivity in the Poyang Lake Basin. In addition, the results will help further explore the coordinate and healthy riv-
er-lake relationships.

Key words: hydrological rhythm; river-lake water exchange; lake hydrologic regime; the Changjiang River;
Poyang Lake



