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Effects of Cyanobacterlal Blooms in Eutrophl(;r‘ Lakes, on Water Quahty Of
: 'Connected Rlvers y / J “" ‘ 4

Y'U Mao lel 2 | HONG Guo-xi’, XU Hal AZHU. Guapg wei* | ZHU Meng-yuan’, QUAN Qiu-mei' "

(1 College Of Environmental Science and Englneermg- CTuna West Normal University, Nanchong 637009, China; 2. State Key
Labgratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing
210(508, China; 3. Hydrology and Water Resources Survey Bureau of Jiangsu Province Wuxi Branch, Wuxi 214124, China; 4.
University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The location at which the Liangxi River meets Meiliang Bay of Lake Taihu was selected to explore the influence and
controlling factors of algal blooms on the connected rivers. The cyanobacterial particulates and water quality parameters including
nitrogen, phosphorus, and dissolved oxygen were monitored daily during the summer bloom season. The spatial variation in water
quality parameters along the river were also surveyed, and data from hydrological and meteorological factors such as discharge,
temperature, and wind field characteristics over the same period were collected to help investigate the effects of cyanobacterial blooms
on the water quality of connected rivers. The results showed that the total fresh biomass of algal blooms entering Liangxi River for three
months during the summer cyanobacterial bloom period in Meiliang Bay was 9 733 t, which was similar to the amount harvested from
the entire lake throughout the year. The flux of water bloom particles to the river varied widely, ranging from 75-496 t-d~", with an
average of 105 t+d~". The flux was primarily controlled by hydrological and meteorological conditions. Water volume, temperature,
and wind direction were the most important influencing factors. Lake water with a large amount of cyanobacterial particles entering the
river can significantly improve the dissolved oxygen, ammonia-nitrogen, and other qualities of the river water in the city. It also
significantly increased the concentrations of nutrients such as particulate nitrogen and phosphorus in the river, while it had a relatively
weak effect on dissolved nitrogen and phosphorus. Spatially, the chlorophyll a concentration rapidly decreased with increasing distance
from the lake, and the concentration of nitrogen and phosphorus exist as particulate cyanobacteria also declined. Upon being discharged
into the canal 7 km away, the cyanobacterial particles were largely decomposed, and chlorophyll @ content from the phytoplankton
collected from the river by a 67 pm net decreased from 152.93 pg-L™" to 1.99 pg-L~". The results indicated that lakes plagued with
cyanobacterial blooms have a great impact on the water quality of surrounding rivers. Although the connection between rivers and lakes

can effectively relieve black spots and solve the black and odorous phenomenon in urban rivers, it had a great impact on nutrients
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concentration in the rivers. Depending on the different protection targets of rivers and lakes, lake water blooms and hydro-

meteorological factors should be considered during water transfer management to optimize the water ecological services of lakes and

rivers.

Key words: algal bloom; odorous black river; water quality; water diversion project; weather conditions
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Table 1 ~ Water quality of the Jingyi Bridge during the sampling period
ERR Max Min AVR ORISR0
M2 hri V Jehrifi
T/C 35. 66 23.12 29.69 +3. 41 — —
EC/pS-cm ™! 594. 00 189. 58 509. 32 +94. 24 — —
DO/mg-1."! 11.43 1.02 5.70 £2. 37 5.00 2.00
pH 9.34 7.23 8.30 +0.48 — —
TN/mg-L ! 14. 63 1.81 3.92 +2. 66 1. 00 2.00
DTN/mg-1,~" 2.45 0.61 1.21 £0.45 — —
NH, -N/mg-L"! 1.96 0.13 0.72 £0.39 1.00 2.00
PN/mg-L.~! 13. 14 0.61 2.71 +2.61 — —
TP/mg-L~" 1.07 0.15 0.35+0.20 0.20 0.40
DTP/mg-1"~! 0.15 0.03 0. 08 +0.03 — —
PP/mg-1.~! 1.03 0.08 0.27 £0.21 — “ _ |
PO} -P/mg-L"~" 0.12 0.01 0.06 +0. 02 — .2
1)TN 2% WA ; TP (4 T OB 0B ot
o
£
4
|
5 ;
£ 2
% £

= o @ W o= [ D W = O 0 o O wy

LB = = T = N et Sl S el S S -~ B~ < T~ T~ < T~ ~ = .}

o o o o o O o o 9o o o o o o o o
HEI(H-H)

B2 2017 SFRZAKERZEEEW
Fig. 2 Daily changes in the water quality of the Liangxi River in 2017
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