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Bio-optical model of Microcystis aentginosa and Scenedesmus obliquus

HUANG Changchun, LI Yunmei, WANG Qiao, SUN Deyong, LE Chengfeng, WANG Lizhen & WANG Xin
(Key Laboratory of Virtual Geographic Environment, Ministry of Education, Nanjing Normal University, Nanjing 210046,
P.R. China)

Abstract: Microcystis aentginosa and Scenedesmus obliquus, which were the main part of algal community in Lake Taihu,
were studied in this paper. Under the definite conditions of light and temperature circumstance, they were cultivated. Then
their absorption and scattering coefficients were measured by AC-S ( Wetlabs Inc). M. aentginosa and S. obliquus had simi-
lar absorption spectra characteristics, but the phycoerythrin and phycocyanin’s absorption positions between M. aentginosa
and S. obliquus are different obviously. Package effect and the effect of absorption on scattering of M. aentginosa, which has
relatively small size, was smaller than that of S. obliguus, which has relatively big size, however, the linear and power slope
of P-L absorption model of M. aentginosa was bigger than that of S. obliquus. Variable factors of scattering optical model had
some differences because of different effect absorption on scattering. Variable factors of M. aentginosa and S. obliquus scat-
tering model were A)/A and a( ) /a(L), respectively. Both M. aentginosa and S. obliquus scattering models were suit for
international common form of S-P model.
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Fig.2 The absorption coefficient curve of Microcystis aentginosa and Scenedesmus obliquus
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Fig. 3 The scattering coefficient curve of Microcystis aentginosa and Scenedesmus obliquus
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Fig. 5 Normalize absorption coefficient curve of Microcystis aentginosa and Scenedesmus obliquus
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Fig. 9 The normalize scattering coefficient curve of Microcystis aentginosa and Scenedesmus obliquus
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0.2802, i 554 A/ A BERIFIFREOER R RE T 0.9756 35X T B S i T 4 e Eﬁé@ﬁtﬁu‘%ﬁf&
W K2R R M A/ I RO 2R BB < A 338 o 2 B R AR 2, A ) 8 B 4R R e 7 o A — AR U R B0 6 T
R K 5 A /A A RIFEICR.

1 SRR U R B A A

Tab. 1 The bio-optical model of scattering coefficient of Microcystis aeniginosa

SR Ao =550nm R? I B0 Ay =660nm R? I B
Cp b(A,) =0.13325C,;"% R*> =0.9789 b(A,) =0.13645C);"™ R* =0.9714
b(A) aA )\, b(A) a(A)\ ",

Ao)/a(d) A =1.011 =0. - =1.2921 2 2. -

a(Ag)/a(r) (re) 0 5( a(/\)) R? =0.2802 (400 —750nm) Oan) 9 (”()\)) R? =0.3421 (400 —750nm)
0.9787 0.9781
Ao/ A bA) g 9789( Ao ) R =0.9756 (400 ~750nm) LA _ 0429( Ao ) R* =0.9752 (400 —750nm)
b(Ay) A b(Ae)

0.9781
(400 ~750nm) b(A) =0. 14230377 ( );—“) (400 —750nm)

0.9787

Ao/A (M) =0. 130438462‘,,“5“(/\—")
A

W Ao 4350 550nm 1 660nm {4 A SR BT RBOEF R, 2% P B 550nm Fl 660nm 14 HUHf
RBCG MR E BRI R R EOCR (2 2) , 405K E] 0. 9446 F10. 9407, 3 Ko A U RE5 &%
e B R BOCH Bt 7 B AL K(R* =0.999) 5250 /A MR, R B4 0. 1032, 1 5 25
a(Ay)/a(N) BARIFHFERECCR , S0 B R 550nm B, R> 7 0. 9107 (400 —540nm) |, R* 7 0. 9864 (540 —
750nm ) ;23 Bk 660nm I, R34 0. 9108 (400 —540nm) , R* >4 0. 986 (540 —750nm) , 33 52 i1 F- 24 A Hii 11
O R B2 W R B, TR ARHAE B 00 B FR 00 R R B EL A SR A DG

3 2 RHEMHEEAUN RBOCAAR R

Tab. 2 The bio-optical model of scattering coefficient of Scenedesmus obliquus

SR Ao =550nm R? I B0 Ay =660nm R? I B0
G b(A) =6.3367C}; R =0.9446 b(Ay) =4.5085C};"” R* =0.9407
I)(A) AU -0.1379 ) [)(/\) AU ~0.1394 N
’ - - _ b)) _ Ao 2 _ _
Ao/ ooy =0 8914( ) R =0.1032 (400 ~750mm) 78 1.1721( - ) R =0.1032 (400 ~750nm)
b(A) a(A)\" b(A) a(A)\"
Xo)/a(A =1.059 o 400 - 54 ~1.119 - 400 - 54
a(n)/a() g ( a(/\)) R =0.9107 (400 ~540mm) - (au)) R =0.9108 (400 —540nm)
\) a(Ay) 0.1867 ; b(A) a(Ay) 0.1866 )
Ao)/a(A =1.0119( “A) -o. 541 - =1.0141 2 0. -
a(A0)/a(n) =10 9( s ) R =0.9864 (541 =750mm) LS =1.0 ( ey ) R =0.986 (541 —750nm)
~0.3382 a(/\u> o1 s [ Ao
a(Ag)/a(A) b(A) =6.7105653C"; ( o (400 —540nm) b(A) =5.0477166C" ( )L) (400 - 540nm)
a
E(A > 0.1867 /\ 0. 1866
u(A0>/a(A)/;()\):6.4121067(,‘:;,,3382( (;) (541 =750nm) b(/\)=4‘572()699('°hw(7) (541 —750nm)
a

3 itip

o 2 TR A AR I P R i 2R IO 2 A5 ) 15 Bricaud ' Al HYDROLIGHT '™ $5Lt f) e 24 5 2 440
FLAR A % T 0 0% A 28 MM 2 A58 T80 10 R 5 HORA 4 e, 7F 540 — 750nm 15 %] 1 0. 851 = 0. 03, 7E 400 —
540nm IKF] T 0.995 £0. 01, 4 4l 58 W% i 22 BO 2748 750 () % 4 BN 5/, £E 400 — 750nm 2y 0. 505 +
0.01,Bricaud /9 0. 602 #1 HYDROLIGHT {3t fr) 0. 65 £ T4 43 3l 2% 5 0 484 A Wl o 140 o4 02 11 5 6 vl e
B 2RO A5 R 11 2R AL R 0. 046473, 74 A Al 1 Wi 2R i 2 A5 TR 13 2k 4 AL SR R 0. 024055, T
HYDROLIGHT $24tf% 0. 06 B 2 25 T 3X W ME , Bricaud [ 0. 038 4T 0. 024055 Fi1 0. 046473 2 [a] , £ KX
FE R E (% 3).

S TR I A A ) I R B R O B ) 5 R e B8 A HYDROLIGHT $2 (B it 4
RUA LG (R 4) , S P BR 550nm (1447 S 28 i il ) 24 A5 1 5400 5 HYDROLIGHT 4244t A 78 S 80 11y
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TRBB A R R 8 A —E #9225 , HYDROLIGHT $24L i j 29 M SR e e 0 2.5 %, iIX T RE £ 22
T HYDROLIGHT 43 ) Ay 35 S RS (- P (L, WA SCRAEBESE s R A M B B R A0 2B 2800
TERAE R nm i JE R 5 R Y BRI A B AR S 58 4 ANARAT , Xt VR S0 O Al 1 22 57
P IR 22 B 660nm [ SR B DL A R 2 R0 P 18 B2 405 HYDROLIGHT 2t i1 2
BN B J2 R K = 0. 1304384 5 RJZ B R K 0. 407 AARFT, (HI2 15 4 B TR BE /K 1A b (i 6 0 24
0. 187N T , 275 P B 660nm HYRA M R UL AR 2805 225 Bl 550nm BRI 28—
TR B 1 IO B e S AN AAE . U T B RS A BB S I 2 e 5
AR 2 BOL AR S BORAT B A8 S5 3 L, DR T RS 2R O~ A58 R A LA R Iy 2 LA S 0 i
SERETY SRR , 75 W5 45 R A R 2.
3 MR BOL ARSI

Tab. 3 The compare of bio-optical model’s parameters of absorption coefficient

Bl A B R? B
ENTIEMEt I ESTE ) 0.995 +0.01 R?=0.9872 400 - 540nm
0.851 +0.03 R?=0.9853 540 —750nm
0. 046473 R? =0.9232 400 —750nm
AR5 (dhidb A ) 0.505 +0.01 R?=0.9225 400 —750nm
0.024055 R?=0.9196 400 —750nm
Bricaud 0.038 0.602
HYDROLIGHT 0.06 0.65

F A BN RBOC AT SRR

Tab. 4 The compare of bio-optical model’s parameters of scattering coefficient

2591 2 Ao J n m E-3E8
KBS (SR e ) Cpis Ao/ 550nm  0.1304384  0.6350 0.9787 (400 —750nm)
660nm  0.1423037  0.7757 0.9781 (400 —750nm)
AW (s EMEE)  Cn,a(dg)/a(r) 550nm  6.7105653  0.3382 0.146 (400 —540nm)
660nm  5.0477166  0.3539 0.146 (400 - 540nm)
Cosa(Xg)/a(d) 550nm  6.4121067  0.3382 0.1867 (541 =750nm)
660nm  4.5720699  0.3539 0.1866 (541 =750nm)
ﬁ@%}@[ﬂ] Cph,a()\o)/a(z\) 550nm 0.12 0.63 1
550nm 0.3 0.62 1 ( Gordon-Morel )
HYDROLIGHT Con s Ao/ A 660nm 0.407 0.795 1 ( Loisel-Morel 32J2)
1

660nm 0.187 0.751 ( Loisel-Morel 3F-14)

S [ IR 2 W ROREAR i Y JEE 1 3 28 ) A0 BE SO0, B e R T/ Nk AR AR R A ek, LS 7 AU e T
Morel il Bricaud BEEMFTESE R ; AN R B2 Wl 22 MO AT BOM AL P-L B R 3, (FUR B ) S BB A 8K
IR 28 55 , AT AR AR XS A5 N F) ] gl 3 9 14 WAL 2% SR R M o5 R i 2500 2 R TR AR AR X 5 R ) At 2 Al
AT ES g Rt

ARSI B T R SR R S AR A AR ) I AR O S R RO A AL, 5 R AN YA SRR LR, B
N TR) 8248 DL R 3 B 2 LA AN [ A WA 2R KSR R MO~ B . A S BR  HH Hh oh T 2 A SR 3
A R 2 T 8] 19 2 S P, A OO A B A 5 R By g 22 e e, DRY T 7 A () 225 1] 60 R i 8 51 2
AU, 32 e B0 UEZ 27 AR AU AR I DX A5 3 1. ATE N TG 58 S5 A% i A 7F HYDROLIGHT 45 TS e in
DL T, AR v i 2 AR 2 BN 12 o7 P S 6 ) e 500 ) A 2, T A R I FH AR 1 8RO 3 24
{6, 3 WP 7= AR BRI IR 22 (H e A S B/ — 5 RO P ATRE , SE 38 9 45 SRATY 5 2 — 2P O S8 UE 5 [ I ey
TASLIG TR A BESE A WS R BOR S 2R O , w7 3R 5 62 A W s R BRI IO R B0 A A
A AN TR 28 B W SORIT B G A AR 4 TR A 4, DU LA ff R 5 B S v R TR S 28 M AL, DRI R — 2B
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