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Abstract: Since the operation of the Three Gorges Project in 2003, the hydrological regime of the Lake Dongting wetlands has
undergone significant changes, subsequently affecting the distribution pattern of wetland vegetation. However, the relationship between
the hydrological regime and vegetation distribution is complex, and the underlying mechanisms remain unclear. This study analyzed the
spatial and temporal evolution of the Lake Dongting wetland vegetation pattern from 1995 to 2022 through remote sensing
interpretation and field investigations, combined with hydrological data to explore the changes in inundation duration of sandbar
vegetation before and after the Three Gorges Project and the driving mechanisms behind these changes. The results showed that: 1) The
interannual variation trends of water levels in East, West, and South Lake Dongting were generally consistent. The operation of the
Three Gorges Project led to a continuous decline in the annual average water level of Lake Dongting, with an average decrease of over
0.3 m and a maximum annual water level decrease exceeding 0.6 m. The duration of high water levels in West and South Lake Dongting
shortened, shifting gradually toward lower water levels; 2) From 1995 to 2022, the overall trend of vegetation succession in the Lake
Dongting wetlands has been positive, with a continuous expansion in wetland vegetation area, specifically characterized by the
encroachment of Phragmites australis communities on Carex brevicuspis, and C. brevicuspis communities on bare mudflats. 3) Changes
in inundation duration before and after the operation of the Three Gorges Dam were significant in areas undergoing positive
succession(p < 0.01), from bare mudflats to C. brevicuspis and from C. brevicuspis to P. australis, whereas the changes were not
significant in areas experiencing regressive succession(p > 0.05), from C. brevicuspis to bare mudflats and from P. australis to C.
brevicuspis. This suggests that reductions in inundation duration are a key driving factor promoting the positive succession of wetland
vegetation in Lake Dongting.

Keywords: Wetland Vegetation Succession; Three Gorges Reservoir; Hydrological Changes in Lake Dongting; Remote Sensing

Monitoring; Hydrological Driving Mechanism; Hydrology-Vegetation Relationship
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Fig. 1 Geographical location and river system distribution of Lake Dongting
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Tab. 1 Information on satellite image data sources

=1 DERGEIERES

BB AEH KRR
Fh O OWEBEUKR . WEEUKR . SEeUka PRERE SR
A /] F i8] gl
(m) (m) (m)
1995 1995/12/5 21.49 1995/12/28  20.46 ™ 30m
1998 1998/4/17 26.03 ™ 30m
2001 2001/3/8 21.49 ™ 30m
2003 2003/4/15 24.32 2003/12/27 20.53 ™ 30m
2004 2004/11/2 24.1 2004/12/13  21.99 ™ 30m
2005 2005/4/20 23.05 ™ 30m
2006 2006/6/10 27. 34 2006/11/1 23.79 ™ 30m
2007 2007/5/3 24.85 ™ 30m
2008 2008/5/21 24. 48 ™ 30m
2009 2009/3/14 24.3 2009/4/15 23.5 2009/4/22 25. 66 ™ 30m
2010 2010/12/5 20.76 ™ 30m
2013 2013/4/26 23.95 2013/10/10 25.36 2013/12/6 20.62 OLI TIRS 30m
2014 2014/1/23 21.11 2014/4/4 22.63 OLI TIRS 30m
2015 2015/4/16 24.46 2015/10/25 23.74 OLI TIRS 30m
2016 2016/11/28 22.37 2016/12/5 21.81 OLI TIRS 30m
2017/3/27 26.02 2017/12/17 20.37 2017/12/24 20.01 OLI TIRS 30m
20l 2017/4/28 25.23 2017/9/15 26.59 2017/10/30 27.18 MSI 10m
2018 2018/9/15 24.77 MST 10m
2019/5/23 28.9 2019/8/16 29. 56 2019/9/30 24.52
2019 MST 10m
2019/11/9 23.14
2020/8/5 33.57 2020/8/15 32.52 2020/11/8 25.37
2020 2020/11/13  24.26 st 10m
2021/6/6 30. 27 2021/7/31 29. 26 2021/8/30 30. 33
2021 2021/9/4 30. 37 2021/9/9 30. 17 2021/9/24 29.77 MSI 10m
2021/10/4 29.03 2021/11/13 23.66 2021/11/18 23.03
2022 2022/3/8 23.88 2022/3/28 23.1 MSI 10m
13 BB GRS
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Fig. 2 Annual water levels at hydrological stations in different regions of Lake Dongting from 1985 to

2022(dashed line represents the multi-year average annual water level)
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Fig 3. Intra-annual variations in water level and changes in the duration of different water levels across regions of
Lake Dongting before and after the operation of the Three Gorges Dam
(In figure (a), (b) and (c), the dashed line represents the multi-year average water level before and after the
operation of the Three Gorges Dam.)
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Fig. 4 Changes in vegetation area of Lake Dongting from 1995 to 2022
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