J. Lake Sci.(#ia#+5),2018, 30(6): 1681-1692
DOI 10. 18307/2018. 0620
© 2018 by Journal of Lake Sciences

EEFLARERKEEENE R LR

kEE? kae R BLx R LR

(L R Rk Bt R SRS R B FE T, o B2 e i ol R T S0 %%, B ot 210008)
(2: P ERREBE R, L5 100049)

(3 BTG B, L6 DO RO S PR DR Db R G b, #E 2 223001)

(4P ERPEBE I ERIILRT, T 510301)

B OE: AR R R OG- R R B BN A, SR R SR AT K R P S B R AR S R A DR R R TT RN
7] 7K Al U B BV B AT AC-S WA BB J il B A, 38 3ok 52 56 2 Al 5 5 , F 5 Rl 388 98 ( Microcy's-
tis) 13 BE ( Dolichospermum ) FIBR 2238 (Aphanizomenon ) 3 Fh AU /K AR T L ) [ A "2 e PRI M A3 N L)
LB S BRI AR AN R KA R 0 A DI SA PR R SO A5 5 I, 3 o AL TR 7 A 1 98 1 IR WG 3 o 4 37 B A 440,620
675 nm WU , fHEHE 620 1 675 nm # LI R HOR K, £ JE3E 440 nm Ak A4 LSO ZR B0 O 5 B 22 388 R 057 (A VR B A
SRS 1a) FCR RE T foe s , SRR UK, T e A AR A DS R PR R R IR 1 0 3 0, (8 30k B T 3% 7 LU A I 3 ol
IRAETERIE A DG E R B RIZR. 3 il 0 A W e 2 S AR S L B IR TR 22 T Y 1 T 2R BB o (0 R vk
(M5 a BCBEEE A0 ) AT JC 5 > 8 PP i R R o5 LU R, 3 7 5 386 99 B 057 €0 32k B8 9 10 IS R O W T e i
BEANMURLAR 5 AT e el 2 ) AR B AR AR AOAR DG (R, 3 bk 1 08 A7 €2 30 0k JBE Y ] D16 2 R iy S 7
IR P A R RSB R A5 B ) TR A RS S

KGRI W E IR AR B A DGR 5 W B 5 T T 5 s S I s IR 22

Inherent optical properties of typical cyanobacteria in eutrophic lakes

ZHANG Yixuan'?, ZHANG Yuchao'** | ZHOU Wen*, ZHANG Min' & MA Ronghua'”’

(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 223001, P.R.China)

(4. South China Sea Institute of Oceanology, Chinese Academy of Sciences, Guangzhou 510301, P.R.China)

Abstract; Inherent optical properties are the important content of the optical properties of the water body. The inherent optical of
cyanobacteria provides theoretical basis for remote sensing-based monitoring on cyanobacteria bloom. In this paper, inherent optical
properties including absorbing, scattering and backscattering properties were measured for three typical cyanobacteria species in eu-
trophic lakes of China, cultured by AC-S and BB9 in the laboratory ; Microcystis, Dolichospermum and Aphanizomenon. Pigment-
specific absorbing, scattering and backscattering coefficients were utilized to represent absorbing and scattering ability. The results
showed that all of the three cyanobacteria had the similar absorbing spectrum with the absorbing peaks at 440, 620 and 675 nm.
Microcystis showed the highest specific-absorbing coefficient at 620 and 676 nm, while Dolichospermum had the specific-absorbing
peak at 440 nm. Aphanizomenon had the strongest scattering and backscattering ability, and Microcystis had the weakest scattering
and backscattering ability. The main factors affecting absorbing and scattering properties were the pigment concentration ( chloro-

phyll-a or phycocyanin) and the ratio of phycocyanin and pigment concentration ( chlorophyll-a and phycocyanin). The absorbing
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spectrum and scattering spectrum of these three cyanobacterial rose as the pigment concentration increased. But the specific-back-
scattering coefficient got down with the increasing ratio of phycocyanin and pigment concentration. It also showed that for these three
cyanobacteria there were no obvious correlations between the cyanobacteria particle size and their inherent optical properties.

Keywords ; Eutrophic lakes; cyanobacteria; inherent optical properties; absorbing; scattering; backscattering; Microcystis; Doli-

chospermum ; Aphanizomenon
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Fig.1 Absorption spectra of three cyanobacterial species
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Fig.2 Specific absorption spectra of three cyanobacterial species
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Fig.4 Specific scattering spectra of three cyanobacterial species
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