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Abstract

Honghu Lake is the seventh largest lake in China and the largest in Hubei Province, once known as
the “kidney of Hubei”. However, its water ecological environment has severely deteriorated, with
most areas now classified as grade inferior V, and submerged vegetations in the entire lake has al-
most vanished. We conducted a literature review and data integration to first analyze the water
nutrients of Hong Lake, such as total nitrogen, total phosphorus, ammonia nitrogen, and potassium
permanganate index, over a period of more than 60 years (1959~2020), as well as the interannual
variation of the comprehensive nutrient status index over more than 20 years (2000~2024). Then,
we analyzed the trend of biomass changes in submerged vegetations since the 1960s and the changes
in the number of submerged macrophyte species between 1997 and 2021. The results indicated
that the water nutrients in Honghu Lake have been increasing year by year, with lake nutrient status
shifting from mesotrophic to moderate eutrophic. Moreover, the water quality of Honghu Lake de-
teriorated from a relatively good grade II~III to the current grade inferior V. In addition, as the water
environment worsens, the distribution area of large submerged plants is also gradually shrinking,
with biomass per unit area plummeting from nearly 5000 g/m? to almost zero, and the number of
submerged macrophyte species dropping from over 20 to only 2~3. Finally, we analyzed the current
difficulties in restoring submerged vegetation in Honghu Lake and provided targeted and construc-
tive suggestions. The findings of this study can provide theoretical guidance for the restoration and
protection of the Honghu Lake ecosystem.
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Figure 1. Interannual variations of water nutrients in Honghu Lake since the 1950s: (A) Total nitrogen in water; (B) Total
phosphorus in water; (C) Ammonia in water; (D) Potassium permanganate index in water
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Figure 2. Interannual variations of the TLI in Honghu Lake
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Figure 3. Interannual variations of submerged vegetation biomass (A) and species number (B) in Honghu Lake
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