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High:—'Frequency Dynamics of Water Quality and Phytoplankton Community in
Inflowing River Mouth of Xin’anjiang Reservoir, China

DA Wen-yi'?, ZHU Guang-wei'*, LI Yun-xiang’, WU Zhi-xu’, ZHENG Wen-ting’, LAN Jia’, WANG Yu-
cheng’ , XU Hai', ZHU Meng-yuan'

(1. State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology, Chinese Academy of
Sciences, Nanjing 210008, China; 2. College of Environmental Science and Engineering, China West Normal University, Nanchong
637002, China; 3. Hangzhou Bureau of Ecology and Environment Chun’an Branch, Hangzhou 311700, China)

Abstract: The tail of the reservoir is the unstable zone regarding water quality and phytoplankton community. Therefore, it is the
crucial zone in aquatic ecosystem transitions. To understand the transition characteristics and driving mechanisms of water environment
dynamics, high-frequency monitoring of the water environment and phytoplankton community in the tail of a deep and large reservoir,
the Xin’anjiang Reservoir in southeast of China, was conducted using a water quality monitoring buoy and three-day interval water
sampling during 18 months. Results show clear seasonal thermal and oxygen siratification in the river mouth of the reservoir. The
nutrient and chlorophyll-a concentrations also show stratifying phenomena during the thermal stratification period. Heavy rain and inflow
quickly consume the stratification. Nutrient concentrations were highly dynamic in the river mouth. The total phosphorus ranges from
0.011 mg-L™" to 0. 188 mg-L™", and total nitrogen ranges from 0. 75 mg-L~" to 2. 76 mg-L~"'. Dissolved phosphorus comprised 56%
of total phosphorus, and dissolved nitrogen occupied 88% of total nitrogen, respectively. Nutrient concentrations were influenced
strongly by rainfall intensity and inflow rate. Total phosphorus and nitrogen concentrations were significantly related to the three-day
accumulated rainfall. Nutrient concentrations in the flood season (March to June) were significantly higher than in the non-flood season

(P <0.001). Seasonal phytoplankton proliferation also significantly influenced by total phosphorus concentration. The phytoplankton
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community changes significantly with seasons and flood events. Bacillariophytea was generally dominant throughout the year, with the
predominant genus of Fragilaria spp., Cyclotella spp., Synedra spp., and Melosira spp. Cyanophyta biomass peaked in July, August,
and September, with the dominant genus of Aphanizomenon spp., Microcystis spp., and Oscillatoria spp. Apart from the high
temperature, storm inflow events also triggered Cyanophyta proliferation. The proliferation of Chlorophyta was similar to Cyanophyta,
with the predominant genus of Pediastrum spp. and Closterium spp. . While the Cryptophyta biomass peaked during March to May, with
the predominant genus of Cryptomonas spp.. Redundancy analysis shows that the influence factors of phytoplankton community
dynamics include the inflow rate, temperature, water level, water transparency, total nitrogen, total phosphorus, and nitrogen to
phosphorus ratio. The meteorological and hydrological factors were major factors for phytoplankton dynamics during later autumn and
winter, while the nutrient will be the co-driving factors of phytoplankton community dynamics during summer and early autumn. The
research confirmed the huge influence of the intensity rainfall event on the water environment in reservoirs and described the key
environmental conditions for phytoplankton community dynamics. The research is useful for the design of the monitoring and forecasting
system for water safety in drinking water source reservoirs.

Key words : drinking water source; reservoir; high-frequency monitoring buoy; phytoplankton; thermal stratification; harmful algae;

water safety
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Fig. 2 Stratification of environmental water parameters in summer obtained at Jiekou monitoring site
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Fig. 4 High-frequency variation trends of phytoplankton at Jiekou monitoring site
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