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Effects of Harmful Algal Bloom on Bio-optical Properties of Coastal Water
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(1. National Marine Environmental Monitoring Center, Dalian 116023, China; 2. College of Environment Engineering, Dalian Maritime
University, Dalian 116026, China)

Abstract : Effects of harmful algal bloom (HAB) on bio-optical properties of coastal waters were studied. Bio-optical data were collected
from 11 stations in the Dalian Bay, for an analysis of variable characteristics of biological factors, reflectance and absorption spectra as
responses to HAB. The results indicated that, (1) the HAB which occurred in the Dalian Bay was caused by picophytoplankton. (2)
Remote sensing reflectance showed an obvious difference with the normal waters: the strong absorption of the high concentration
chlorophyll-a leaded to two reflection dips near 440 and 632nm bands, a much larger fluorescence peak height around the red band
accompanied by a “red shift” , a sharp peak of oxygen response at 760 nm, and an enhanced reflection peak of suspended matter in the
near-infrared band. (3) In addition, effects of HAB on absorption coefficient spectrum mainly reflected in the numerical size and much
(675), a,(440) and

ag(440) increased to 13.4, 14.5, 5.0 and 3. 8 times of the values of normal waters, respectively. Variation features of bio-optical

stronger absorption of ocean color constituents than the normal waters had been found, the a, (440), a,

elements were examined and identified when HAB occurred in the Dalian Bay, which provides a way to monitor HAB by satellite remote
sensing.

Key words: harmful algal bloom; bio-optical properties; remote sensing reflectance; absorption coefficient; Dalian Bay
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Fig.1 Water investigation stations in the Dalian Bay

1.2 i [ 30 7 0 3 H 3 3K R

L3 06 1% IR K 2 Bk SR AL AR o 55
ASD 23 ] A2 7 1R A 48 2 OBUI 3 w] - 40 Ak o
A S U SRR I T TS O BN S S T Sk Ak
135° 2% 55 U THVE 2 75 1) 1) 5% AR 2 40°, DLBE 4 4
OB 43 149 K BH LR SR, 9982 Wi AF 9 56 1) 56 ). A1
BN AT BEAT 2 YOMOT IR R RE R R Rk
Tk,

R, =1[L, - rLﬁ,ky]pp/Lp‘n'

Ao, L, K K A R S B r O AR FHT R
UM DG R RO, — B DL AT L 0. 028, o1 FHifg
T H 0. 026775 L, g K45 18 B e R 52 5 p,
bR EAR ) S5 s L, Sk W o AR TR e
1.3 K417 W0 3 2508 s 3R

FIURL4) K i W W0 2% 28R 58 B BB R, K
Hl#% K H H& 25 mm, fL 42 0.7 pm ) Whatman
GF/FYHE LT YR 4K, 10 A7 (45 il YE A HL4) (CDOM)
W AC 2R BORE it ) 4% SR P A% 25 mm, FL42 0.2 pm )
Whatman 28 fif 192 I¥8 8 JIE. A% b 06 28 40 B v 2 )
A2 UV-2550 BUEEAh-0] WOt 23 o B ot Il & 15
B2 3 BE R, 43l vb AT A3 S BORL W R W R

a, AR BURL Y WO R EL e, T T R R
a,, UL & CDOM WRISC R H a, . FF 25 S0 & ) 1 41
AR AT S 0L NASA bR s
1.4 By B

U P P 2 e 5 A I HCR AR i R
$HE 70 JE B 8OFLF-PEDXMI1200F 7Y {5 ‘& 5¢ ¢ V& 4t
BEE T AT

2 RS 9806 R B % R T LA
25 mm,fL4% 0.7 wm [ Whatman GF/F 3% 3% £F 4k &
4. A 5 & A 58 B Turner 24 w4 77 (1) TD-700
S 5 PG W E T A 10 mL f¥) 90% A Il 25 B AT
i B 24 h, B0 4 B S I BN O e 5% O i T
(F,), PN 13 10% (F)#h182 ,1 min J5 il H 210 5
FEOGCHRSE (F,) 38 1 B2 A6 T 5 9% 't 22 {8 A1 b #E Chl-a
AL B 7~ o 55 Chl-a | i 86 28 3K . 906 AE A
K H Sigma 23 7] £ =[] Chl-a br#EFE &
L5 Sus Bt

9 N2 75 FE (fluorescence line height, FLH) [ i
(= /N /(1 S

FLH = R_, - Aw = A

VY - R.x)
AL A A LA 20 9 A O U T A ¢ O D A )
18 DL R 9 W AT 8 R, R, R, 50 9
WA T | 5 G U8 A A g N L ) S UK S A L MR Al
AW B8 K S FOE R A, A Ay 3 B A
665, 746 nm.

R x+

(R

2 RWEIKAR A E O B

X 715 Wl 7 7K AR AT AN B A R L B R R DA
BVFYIU LN B, WK 1 Fros. R BT A% R A
TR ) A B R 38 R TR B R AR U L R R R
D5 285 B 38 7R 45 A% w3l 07 7K AR I S 2R R B AR R
F W R A AR 5T 3L R R S AR T AR R
BRI HE SE T VA AR AL W /) TR R A R i B S T A
R ARG W00 Bk ol 28 B S, €8 2R Kk R N = 1 A AL AR
0.7 wm 3840 1) 7K A4 o T A7 BE 2RI 8 IR B 45
A 7K A T I S 25 R S RN VR AR 0 A0 B R UL &
S TR A HE W AR O VS AR A R s R S

E 1538 K (2, HAB3 3 17 (0 A BIL B V7 10 R 1%
J5 HAB1 \HAB2 1) 2 £i5 UL I, {H I 2% 38 94 5 #1 K T
HAB1 HAB2 ,3X J& [K 4 HAB3 3% {7 5 75 /8 02 i 3h 4
2 P A R S T AR A RN R O6 B 3R
WOE IR BT, A& 64 0 3%, I LA HAB3 3l A7 1) 47 #L
VR N A2 SR 1 B E B S ) DT R



10 4 TEMRAE L R I K AR R A o R BB 2857

R R KRR ) R AR

Table 1  Information of biological elements about HAB stations
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Fig.2 Compare on remote sensing reflectance spectra

between HAB and normal water
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Fig.3 Relation between fluorescence line height

and chlorophyll a concentration
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Fig.4 Relation between fluorescence peak band

and chlorophyll a concentration
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Table 2 Mean values of absorption coefficient of ocean color

constituents on characteristic bands on HAB and normal water
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