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Tab.1 Data acquisition in study area
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Fig. 1 Research range of the water fluctuation area in the Yangtze River basin
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Fig.2 Largest surface water and land changes over Yangtze River basin between
1984—2000 and 2001—2020 grouped by drainage basins

Increases of water area in blue; decreases of water area in green
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Fig.3 Examples of surface water changes over Yangtze River basin between 1984—2000 and 2001—2020

Increases of water area in blue; decreases of water area in green
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Fig. 5 Water surface changes of main stream of the Yangtze River

(a) increase caused by the construction of cascade reservoirs in the upper reaches from Yichang to Shigu; (b) reduction in the section from Yichang

to the Yangtze River estuary
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in the middle and lower reaches of Jinsha River
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Fig. 8 Area change of permanent water body and seasonal water body of Poyang Lake from 1985 to 2020(a)

and integral monthly surface water occurrence frequency of the main Poyang Lake[September (b); May (c)]
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Status and transition of surface water fluctuation zones in the
Yangtze River basin and fishery resource change

WANG Lin', DING Fang', CAOKun', YUANLilai', MAO Zhihui', LI Huifeng ’,
ZHANG Xiaoyong ', LIKai', YANG Wenbo', LI Xiaoshu', LIHuigin', ZHANG Hui?,
WU Jinming’>, YANG Haile>, ZHU Tingbing’, YANG Deguo’, NI Zhaohui >,
LI Yunfeng >, LIN Xiangming "', LI Yingren ", WEI Qiwei
(1. Scientific Observing and Experimental Station of Fishery Remote Sensing, Ministry of Agriculture and Rural Affairs, Fishery
Resource and Environment Research Center, Chinese Academy of Fishery Sciences, Beijing 100141, China;

2. Key Laboratory of Freshwater Biodiversity Conservation, Ministry of Agriculture and Rural Affairs, Yangtze River Fisheries
Research Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China)

Abstract: The water fluctuation zones are widely distributed in the Yangtze River Basin, with diverse types, dif-
ferent kinds of formation, various functions and complex habitats. The intensive analysis of the historical changes,
current situation and component types of the water fluctuation zones is of great significance for maintaining the
aquatic biodiversity and ecosystem balance along the banks of rivers and lakes, and protecting the ecological and
environmental security of the Yangtze River system. In this paper, the medium-large scale remote sensing monitor-
ing method is used to investigate and analyze the water area and the fluctuation area of the Yangtze River Basin,
focusing on the change trend from the natural water body to the artificial water surface, and its potential impact on
the decline of the natural fishery resources in the Yangtze River Basin. The results show that, in the past 40 years,
the historical maximum water surface of the whole Yangtze River Basin is about 63,360 km’, the minimum water
surface is about 26,396 km’, and the historical maximum ebb and flow area is about 36,964 km’. From 2019 to
2020, the "One River, Two Lakes and Seven Rivers" region had a maximum water surface of 19,663 km’, a min-
imum water surface of 14,281 km?, and a fluctuation area of 6,337 km?, including an anti-seasonal fluctuation area
of 633 km®. Compared to period of 2001-2020 and period 1984-2000, more than 80% of the reduction of surface
water was due to the loss of the area of seasonal natural water fluctuation, while the increase that resulted from
reservoir filling was up to 5500 km®. As a result, the structure of water ecosystem in the Yangtze River basin
changed dramatically. The proportion of natural water body and fish resources was less than half of that in the
1980s. Furthermore, this study clarified the concept of anti-seasonal artificial water fluctuation area for the first
time, and investigated the relationship between the anti-seasonal artificial water fluctuation zone formed by the
filling of cascade reservoirs in the Yangtze River Basin and the loss of fish critical habitat.
Key words: reservoir filling; water fluctuation zone; habitats; hydrological regime; long time series; multiscale
remote sensing; the Yangtze River
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