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Figure 1 (Color online) The fast variation of cyanobacteria bloom area in Lake Taihu by remote sensing pictures. (a) At 10:04 on June 13, 2009 and

(b) 13:16 on June 13, 2009
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Figure 2 The observation location of Taihu Station and Tortoise Hill
(Lake flow monitoring) (ADCP) during two typhoons
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Figure 3 (Color online) The data of obervations when Typhoon Morakot went through Lake Taihu during August 12—13, 2009. (a) The wind speed
and direction when Typhoon Morakot went through; (b) the rate of movement of suspended particles near surface layer (observed by ADCP); (c) the
concentration variation of Chla near surface layer and bottom layer; (d) the cyanobacteria bloom area during Typhoon Morakot by remote sensing
monitoring; (e) the cyanobacteria bloom area after Typhoon Morakot went through
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Figure 4 Monitoring colony size changes when the typhoon Suli went
through Lake Taihu in July, 2013. (a) Variation of wind speed and (b)

the mean size variation of Microcystis colony before and after typhoon in
the column
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Table 1 The comparison on the percentage and floating rate among different size colony

>425 um 100~425 pm 64~100 um 20~64 pm <20 um
0.13 0.57 0.13 0.12 0.05
T i He A5l (100%) 0.09 0.56 0.16 0.15 0.04
0.08 0.69 0.11 0.11 0.01
FME 0.1 0.607 0.133 0.127 0.033
T % 0.026 0.072 0.025 0.021 0.021
1.017 0.350 0.032 0.008 0.0002
IR AR (cm/s) 0.700 0.210 0.020 0.012 0.0002
0.583 0.323 0.035 0.007 0.0002
A 0.767 0.295 0.028 0.008 0.0002
k- 0.225 0.075 0.008 0.003 0

(a) 20127 F20812:4

Bl5 201247 J 20 H T s 9 EE SR A AR 5 15005 2 A 4R (R R AE B2 7] 23 Af X LE

Figure 5 The comparison between the cyanobacteria bloom area by satellite images and spatial distribution of eigenvalue of divergent values by

calculation on July 20, 2012
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Figure 6 The conceptual explaining diagrams of “breakout” of cyanobacteria bloom in Lake Taihu. (a) Cyanobacteria cell division and proliferation;
(b) large colony formation through collision; (c) large colony floating upward to form visible bloom; (d) cyanobacteria bloom transportation and

migration along the onshore zone
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Dynamics of variability and mechanism of harmful cyanobacteria
bloom in Lake Taihu, China

QIN BoQiang', YANG GuiJun®, MA JianRong'?, DENG JianMing', LI Wei', WU TingFeng',
LIU LiZhen"*, GAO Guang', ZHU GuangWei' & ZHANG YunLin'

' Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing 210008, China;

% Environment and Civil Engineering School, Jiangnan University, Wuxi 214122, China;

* Chongqing Institute of Green and Intelligent Technology, Chinese Academy of Sciences, the Three Gorges Institute of Ecological Environment,
Chongqing 400714, China;

* Poyang Lake Research Center, Jiangxi Academy of Science, Nanchang 330096, China

Eutrophication of lakes and harmful algae blooms are recently widespread water ecological environmental issues all over
the world. Lake Taihu is a typical large shallow and eutrophic lake, and the cyanobacteria blooms induced by
eutrophication have always been presenting high spatial-temporal variability and instability that made it very difficult to
monitor and predict. Many previous publications have related to the eutrophication and cyanobacteria bloom with the
most attention paid to phytoplankton growth, biomass increase and dominant species, while a few works addressed the
appearance/disappearance of cyanobacteria bloom; however, none of them could explain the swift shift of cyanobacteria
bloom in time and space in Lake Taihu. Based on the long-term field observation data and simulation experiments in
Lake Taihu, here we presented a physical process controlled cyanobacteria bloom formation mechanism. In Lake Taihu,
the visible cyanobacteria bloom occurrence was mainly controlled by the hydrodynamic intensity. When the
cyanobacteria biomass accumulated in the water column, the large size colonies would increase during the process of cell
division and proliferation, cells and colonies collisions, colonies aggregation (due to the stick extracellular
polysaccharides) and disaggregation (due to the intensive turbulence). The bloom would occur if the wind influence
decline and the colonies suspended at water column were able to float to the water surface to form bloom and scum.
These colonies floating at the surface couldnot migrate downward because of the large size and great buoyancy;
furthermore, they would drift to the downwind zone. But even the hydrodynamic process played the key role in the
cyanobacteria bloom formation in this large shallow lake; it couldnot exclude the existence of other dynamics
determining the cyanobacteria bloom formation. During the calm weather periods, the light controlled colonies diurnal
migration, the zooplankton predation induced colony formation, and toxic materials induced colony aggregation, all
would promote the cyanobacteria bloom formation. Thus these physiological induced cyanobacteria bloom occurrence
modes and physical process controlled modes would alternatively take place in this large shallow lake. This revised
cyanobacteria bloom occurrence dynamics in large eutrophic lake provided the possibility for forecasting and preventing
the cyanobacteria bloom. Because Lake Taihu has been functioning as drinking water source for millions of around
people, precise prediction and precaution of the bloom could increase the efficiency of cyanobacteria bloom collection,
which had important practical significance for reducing the nutrient loading for reuse by cyanobacteria and decreasing
the risk of cyanobacteria scum decaying induced drinking water pollution.

Lake Taihu, growth of cyanobacteria, colony of Microcystis, breakout of blooms, hydrodynamic force, conceptual
model
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