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Long-term variations of phosphorus concentration and capacity in Lake Taihu, 2005 -
2018 Implications for future phosphorus reduction target management”

ZHU Guangwei ™ , ZOU Wei, GUO Chaoxuan, QIN Bogiang, ZHANG Yunlin, XU Hai & ZHU Mengyuan
( Taihu Laboratory for Lake Ecosystem Research, State Key Laboratory of Lake Science and Environment, Nanjing Institute of

Geography and Limnology, Chinese Academy of Sciences, Nanjing 210008, P.R.China)

Abstract: To understand the responding mechanism of phosphorus concentration to external nutrient reduction in large shallow
lakes, phosphorus concentrations, capacity in water column, and seasonal variations in Lake Taihu were calculated, based on 14
years (2005-2018) monthly monitoring data undertaken by Taihu Laboratory for Lake Ecosystem Research, Chinese Academy of

Sciences. The responses of phosphorus capacity to water level, water volume and cyanobacterial bloom condition had been dis-
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cussed. The result showed that total phosphorus concentration in Lake Taihu has not decreased significantly after the tremendous
catchment restoration activities in the past 14 years. Fluctuations of total phosphorus concentration among seasonal timescale were
spatially larger than inter-annual differences. The average total phosphorus concentration was 0.113 mg/L (n=1788), based on
statistics of 32 sites in the lake and 3 layers in water column monitoring in the past 14 years. The average particulate phosphorus
concentration was 0.077 mg/L, which was the main fraction of total phosphorus in the water column of Lake Taihu. Dissolved total
phosphorus concentration was 0.036 mg/L in average, and the soluble reactive phosphorus concentration was 0.015 mg/L, which
occupied only 13% of total phosphorus in water. The capacity of total phosphorus in Lake Taihu ranged between 410 t and 1098 t,
with an average value of 688 t. The average capacities in spring, summer, autumn and winter were 604, 792, 673 and 683 t, re-
spectively. Total phosphorus capacity in summer was much higher than that in other seasons. Conditions of algal blooms and hydrol-
ogy, such as chlorophyll-a concentrations, suspended solid contents and water level, significantly influenced the spatial and tempo-
ral dynamics of phosphorus capacities in Lake Taihu. Influence of algal biomass dynamics on phosphorus capacity was even greater
than hydrological conditions. The results suggested that the fluctuation of phosphorus concentrations in Lake Taihu was influenced
by algal bloom and macrophyte dynamics under changing climate change scenarios. The restoration target of total phosphorus con-
centrations of 0.05 mg/L in the end of 2020 was difficult to achieve shortly. To further decrease the total phosphorus concentration
in Lake Taihu, drastic decrease of external phosphorus loading and large-scale restoration of macrophyte vegetation are needed. For
the phosphorus target management, more attention should be paid on the discharge reduction and inflow phosphorus loading, and
the fluctuation of phosphorus concentration impacted by the future uncertainty of climate change favorably considered.
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Fig.1 Distribution of seasonal monitor sites and their representative regions interpolated by

Thiessen polygon method in Lake Taihu
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Fig.4 Seasonal variations of different phosphorus fractions in Lake Taihu
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Fig.5 Seasonal variations of different nitrogen fractions in Lake Taihu
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Fig.6 Variation of chlorophyll-a and permanganate index concentration in Lake Taihu from 2005 to 2018
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RIS, 14 4E ], BRAESE AT &, CODy,, ok th S BH (9 T R (18] 6) , B KRB H BLAE 2006 4F , FeAIR{E H A
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31,2017 AE I T B 2 KB R, 2018 4R 2 R {E AR .
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Fig.7 Daily water level and estimated monthly water volume in Lake Taihu from 2005 to 2018
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HUCON %2, MEZE(S A) BRI S R A B 2 AR 2215, D5 — 0 T P R B 1 3 s /K A ) 3 T
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ANT RS X, 300 T 0T 4 H A3 R S 18 DX K A TP 473 £ 94 1 1) b B
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Fig.8 Seasonal variation of total phosphorus capacity in water column of Lake Taihu from 2005 to 2018
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Fig.9 Capacities variations of different fractions of phosphorus in Lake Taihu from 2005 to 2018
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