J. Lake Sci.(#ia#+5),2021, 33(1): 74-85
DOI 10. 18307/2021. 0122
© 2021 by Journal of Lake Sciences

EFKEEEEALFHENEEZXHRERRANAE

A REED RERYT L s

(1 o [ )2 i g o B 55 WA AIF 5 T o R s 37 o b P o 5 S5 %5, R it 210008)
(2 P EREBE RS, JE 5T 100049)

(3 WEB IR B, VEI5R KB A 5 PR B MR BT Pl % 223300)

OE. RIS B EEAE L —  ARDK AR T 2SR i K AR e IR BT v 22 5
2. PR, A AT DR | A b R AN T BRI B 2 A3 A AR Ry S s RIS IR B S AR IR I AR R R
T TTOIN T T — A~ R R R D R A (D ABAF 90 T2l BRh S 00 % B 3% R A4 4t S 3%, 76 RE 3 ( Microcystis) £,
% ( Dolichospermum) (W 24 4 ( Aphanizomenon ) 3 Fh 3 B /K H6 1 3 W45 Y6 24 Mk A0 L Al b, 388 3 9 5910 S ) /K 4 15 98 %) I
WA T U 1) S G35 A R B, K A T R TR MSCANTBC S R 1Y) SRR AR SR 0 AR 2 PR AL AL R T R B A,
LT 440,620 1675 nm 3 N BIRILRY a-CIM 40 620,675 B AT BN TEE HY A2 BN RE 7 5 1 5 T HF AR SOG4 R 1 4
8, ST L] F2 KA SR A A W, W2 AT T SR S K AR SR I s A R . ST, BRI K
AR SR B RSy T R B/ o R g SR A TR R AR A 2N, T A T A G R X R S
KA S BN e e SR A T 0 AR PR | LG T T A 0 9 TR A T KR R T AR 20 em Y00 [ PR 5 ol 488 38 R i L s A
FEARIT IR [0) [ 455 430 . ASHFFE ] A IR A T S K e TROI T A R AR DG A8 BT e SR 4 A3 R 1) B AR 9 R
e

KB BB TN KT BEIERE s BADE R s AR PR R AR s 5L

Quantitative identification methods of bloom-forming cyanobacterial groups of inland lakes
based on inherent optical properties*

Chu Qiao"”, Zhang Yixuan'?, Zhang Yuchao'** , Ma Ronghua'*’ & Hu Minqi"”’

(1: Key Laboratory of Watershed Geographic Sciences, Nanjing Institute of Geography and Limnology, Chinese Academy of
Sciences, Nanjing 210008, P.R.China)

(2: University of Chinese Academy of Sciences, Beijing 100049, P.R.China)

(3: Jiangsu Collaborative Innovation Center of Regional Modern Agriculture & Environmental Protection, Huaiyin Normal Uni-

versity, Huai’an 223300, P.R.China)

Abstract; Cyanobacteria bloom is one of the important characteristics of eutrophication in lake waters. The characteristics, haz-
ards, and treatment methods of different bloom-forming cyanobacterial groups are significantly different. Therefore, in the process of
implementing eutrophic lake pollution control, ecological restoration, and cyanobacteria ecological disaster prediction and early
warning, how to quickly and accurately grasp the spatiotemporal distribution characteristics of different cyanobacteria groups have
become an urgent scientific question. This study is based on the laboratory cultivation of pure algae species and indoor optical con-
trol experiments. Based on the inherent optical characteristics of the three main bloom-forming cyanobacterial groups: Microcystis,
Dolichospermum , and Aphanizomenon, we screened the characteristic bands of the absorption and scattering spectra of different cya-
nobacterial groups and five nonlinear optimization quantitative identification models were constructed respectively. The model
a-CIMyyg 629,675 based on the absorption characteristic bands of 440, 620 and 675 nm shows the best performances. By applying

field measured optical characteristics data to this model, quantitative monitoring of the main cyanobacterial group in Lake Chaohu
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was achieved, and the temporal and spatial distribution of the main bloom-forming cyanobacterial group in Lake Chaohu was ana-
lyzed. The results show that the cyanobacterial groups in Lake Chaohu are dominated by species of Microcystis and Dolichospermum.
Microcystis generally occupies the western region of the lake in summer, whereas Dolichospermum dominated in cold seasons. In
Lake Chaohu both of Microcystis bloom and Dolichospermum bloom are found in May. The non-algal bloom sections are mainly Mi-
crocystis and Dolichospermum , and they are both vertically and uniformly distributed. There are Microcystis and Dolichospermum in
Lake Chaohu, and the higher concentration of cyanobacteria mainly exists below the water surface within 20 ¢m. This study can pro-
vide important theoretical basis and scientific support for the prediction and early warning of cyanobacteria blooms in eutrophic lakes
and help with the decisions of relevant management departments.

Keywords : Eutrophic lakes; bloom-forming cyanobacteria; inherent optical properties; nonlinear optimization model; Lake Chaohu
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Fig.1 Experimental flow chart; (a) two cyanobacteria groups; (b) three cyanobacteria groups
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Fig.3 Chlorophyll-a concentration comparison of model predictions and measurements based on

single cyanobacteria specie (a), bi-cyanobacteria-specie (b) and tri-cyanobacteria-specie (c¢) experiments
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Fig.4 Temporal and spatial distribution of main bloom-forming cyanobacteria in Lake Chaohu
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Fig.5 Vertical distribution of main bloom-forming cyanobacteria at non-bloom condition
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Fig.6 Vertical distribution of main bloom-forming cyanobacteria at bloom condition
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