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Hydrological variations and attribution analysis of Poyang Lake and Dongting Lake in the past 30 years
ZHAO Guizhang' ,DONG Rui, WANG Hesheng, MA Yajing' , YE Yonghong® , HU Mengjiao'
(1. North China University of Water Resources and Electric Power , Zhengzhou 450045, China;
2. Nanjing Institute o f Geography and Limnology ,China Geological Survey , Nanjing 210016 ,China)
Abstract; Poyang Lake and Dongting Lake are currently one of the few large and natural river systems in China that play an irre-
placeable role in regulating the flood and maintaining the ecological environment of the Yangtze River basin. In recent years,due
to the superimposed influence of climate change and large-scale water conservancy projects, the change of the hydrological situa-
tion of the two lakes has gained considerable attention. Therefore, it is of great practical significance to reveal the hydrological
characteristics of the two lakes and comprehensively analyze the influencing factors for the in-depth understanding of the lake
water resource management and the relationship between the rivers and lakes. Taking the water systems of Dongting Lake and
Poyang Lake as the research objects, the Mann-Kendall test is used to study the trend and degree of lake water regime evolution
through the water level of the two lakes, the runoff of the Yangtze River and the runoff of the two lakes in the past 30 years.
Moreover, the overall variation characteristics of hydrological variables in both lakes and their causes at different periods in
1985-2014 are analyzed. Through the comparison of the hydrological conditions in both lakes, the law of hydrological variation
and its influencing factors in the river-connected lakes in the middle reaches of the Yangtze River are systematically examined.

The results show that the water levels of the two lakes in the past 30 years have generally been in three stages of "rising-un-
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steady-declining". Before 2003, the water levels of Poyang Lake and Dongting LLake generally showed an upward trend, and

they are basically in an unstable fluctuation state from 1980 to 2000. After 2003, the water level of the two lakes showed an

obvious downward trend. Mann Kendall analysis showed that the water level of the two lakes may have a significant muta-

tion around 2005, and the maximum drop of the water level of Poyang Lake and Dongting Lake is 9. 4% and 3. 4% , re-

spectively, compared with the previous one, indicating that the trend degree of water level change of the two lakes is differ-

ent, and the sensitivity degree of water regime change of Poyang Lake is stronger than that of Dongting Lake. The replenish-

ment period of Dongting Lake for the mainstream of the Yangtze River is from April to October, and for Poyang Lake is

from MarchtoAugust, indicating that the two lakes have different adjustments and compensation effects on the hydrology of

the mainstream of the Yangtze River.

Key words:; Poyang Lake; Dongting Lake; Yangtze River water regime; Mann-Kendall trend test
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Fig. 1 Distribution of rivers and monitoring gauging stations in Poyang Lake and Dongting Lake
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Tab. 1 Hydrological data used in this study
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Fig. 2 Mann-Kendall test for the average water level of Poyang Lake from 1985 to 2014
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Fig. 3 Mann-Kendall trend test for the average water level of the Dongting Lake from 1985 to 2014
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Fig. 6 Mann-Kendall trend test for the average runoff of the four rivers from 1985 to 2014
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Fig. 7 Mann-Kendall trend test for the average annual runoff at three outlets of main rivers from 1985 to 2014
F2 KiIlMkoMBESETLHERESIT
Tab. 2 Annual average runoff statistics of Yangtze River monitoring station for a different period
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1985—2002 4 2003--2014 4F 1985—2002 4F  2003—2014 4F 1985—2002 4F  2003—2014 4%
1 4 446. 201 5 346. 237 0. 202 9 106. 147 10 161. 242 0. 104 12 331. 846 12 383. 405 0. 004
2 4 024. 705 5 193. 894 0. 291 9 467.677 10 477. 385 0. 096 13 094. 587 13 592. 362 0. 037
3 4 630. 394 5 596. 532 0. 209 12 325. 591 13 382. 739 0.079 18 081. 846 18 563. 082 0.026
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Fig. 8 Monthly variation of the Chenglingji and Hukou water levels from 1985 to 2014
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