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A Study on Optical Properties of Red Tide Algal Species
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ABSTRACT : This research is about the optical characteristics of algae which is collected from Nam—Hae for basic research of red
tide remote sensing technique development 21 kinds of red tide organisms were cultivated to investigate optical characteristics of them
in the level of laboratory, and chlorophyll specific absorption coefficient (4" and backscattering coefficient (by') are estimated by using
spectrophotometer. Absorption spectrums according to species appeared to range from 0.005 to 0.06 (mf/mg), and the shapes of
spectrums were also d1ff¢rent. The range of by appeared to be 10" 210" nf/mg, which had about‘ 100 times differences between
species, and the shape of spectrum have significant difference between species. These results will input as an ocean color model input
parameter from ocean color.
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2.2 Sample2| 222E &

Sample?] chlorophyll $E% 94 sample ¢ 20ml&
GF/F(Glass Fiber Filter) 25mm®] filter2 AZ3 90%9] °}
AE] Qi felgoz ol ¥ ol o 244 2
stach TEY 48028 H Chlorophyll A4 £ATHS: Fe
317] Y5t AR INE AR 3 FAo opAlEl
=7 9= 25mm membrane PTFE type (Model MFS-25)9]
gHE RFslod AAYIE AAAT FEE ML
dual beam spectrophtometer®}4] baseline correction® ¥
% 400nmolA 750nm7HA] scanning3t] optical densityS
2R3} Jeffrey and Humphrey(1975)2] 202 I 55 &
A5G ‘

Cxuv

< Chl > (mg/m®) = %

(Eq. D

9 AoA C=11.86Eq, — 1.54E5,; — 0.08E5,, By
spectrophotometer® &A® AAol Ao w2 optical
density, v HAE #5387 Y8 AHE-E oMAE FA(ml)
o83 Ve Z8 dF F3)olt

2.3 Hx 422 Y 5H

Az B8 F4E J4E F& FAs] A8 AT
A2+ dual beam spectrophotometerE A3l tHFig. 1). ©]
Fegule PP FA 0l T oA veey, gukdoezs shi
+ reference£0])3 T 3P} sample & 0.2 ALE-gitY, o]
FRAT(@Y AT FAN FSAY ¢ Jon A
Fb)Ye AR AR Fa 2AAFG FHASTY A= AN
#} (Eq. 2).

b=c—a (Eq .2)

Dual spectrophotometer?] 2713} 2] © 2 baseline& &
sh=d] o] AL =A3= E9t spectrophotometer W} 333
#7393}, optical cell =& L9 A8 WE WAL 41 F
o] ERAE 712 AAANA default@oE BE WIFE 0=
setting 317 )3 #A ot} Baseline &3 ¥, Ax 4E9 F
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3 A48 R3] 93 Sample cell¥} refernce cellE A&7
QFo] 51 sampleo] WiFE ABHAEFIAES ¥ T
g 233t} A4 (absorption coefficient)= Eq. 3% 2o]
At} 22299 ¥ FJA5@WE Eq. 49 2th a'ms
@9 chlorophyll ‘& =(mg/m>)@ chlorophylls} ¥ E5 A%
(m¥mg)olH, Q7 galolA 7PF F28 AAlo|t

0.D. (1) x2.3025
_ -1
a(\) = 0.01 [m™ 1 (Bq. 3)
. a0
Q= <thl> [m?/myg] (Eq. 4)

AVE G 2L A(Eq 5O ANTH, A AWb)E
St e golch, FualRe Fo} Aoz
90° - 180° 89 e) Aholm, AL 0° - 90°0NA 8] Ao]
o},

B =b,(\)+b, ()

(Eq. 5)
b= [ 66)sind a8
7
b= [ * p@)sing do
0
b(\) = f " B(6)sind do
]
_dIg)
,3(9) = Eav (Eq. 6)
9 Aoa b= Arscattering), b\ AYN?

(forward scattering), b(A)E FH4teHbackscattering) ]t}
B(O):= VSF(Volum Scattering Fumction) 2 ©$] A& ¢
VR AA # ool digh @9iFs, 99 ZolAe) AR
7o) Hols] @9l sr'm’ olth

Qi Fe I7E SR Y3 7€ Eq. 79 Zol
angular distribution of scattered radiation (volume scattering
function) B(O)E n/2004 nFZte) ] EA3S &S
= uhgo] gink. Z2Y B4 e g AR R F
WA RS s S F e WES /loh HER 7t
B.2+9) spectrophotometer(Fig. 1)& ©]83td 438 535}
gou} AP zhe] W (e 132-174°)0) Whate] ZA3AT}
(Ahn, 1990). 141% W3l A A@Fe] Al7I(Bu)7t F HAH
As (bu)e} 713 FroAdol glcks B3 Eq. 78 a8 29
3 e e 42 4§ F UKHEq. 8).
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b, =27r/ B3(0) sinf df (Eq. 7)
/2

bb()\) =21z By, (\) (Eq. 8)

714 xE Bad hhE vlFE AF A5 (Conversion
factor)o|th. Ahn et al. (1992)% B-f-UA}e} G4t AlF 2~
HEAL g7 95t nekst E<=%k light trap 739} optical
celld} H3 )‘}"M\’ﬁ o] x9 Ftol WA= g me} Wt
2 e AFE Y o F FIETT E 4AY A% el
wa} 7PEA WE S UeS oJg¥os BoFUr 13 2
nx9) e EFIE Fof wet 55 - 7 AEE BAFI 3
t} B dFXE GA] Ahn et al. (1992)2] HH S 218315
2nx(GF; Geometrical factor of optical celD)9] & °F 62
2 dAs3 AR EA kbl GF g F3k
t}, 231 GFE gl we} oFstAl Wshe gtolu o71ME
wskA] gevta 7Hsksich

bvA) = by md) x GF

gz20) g ¥ a3 A%
tHEq. 10).
by (A) = by(A) / <chl>

= oheal e Ao PdojR
(Eq. 10)
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&3 A% #d 3718 29, 440nmolA 0.005 -
0.06mg/m?7H3} ThFe 3¢ JERAD Sith. Fig. 2004 ®ole
A} o] F FHUlE 440 - 444nme}t FBo] A7 FF
680nm F Zolv 1 9] Fol utg F iz} vehkith vy
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100949) 2}o]7} glth. FA ol wWE Aol FE FFU=AAAME
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Fig. 1. Spectrophotometer equipped with Integrating®
Sphere for light backscattering coefficient.
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Table 1. Spectral characteristics of absorption and

007 T backscattering of the 21 species
0.06 -
¥4 Species Fg4 534
0.05 - \
05 > \ sae
2 o0s £ A quy | 244 | Jaw
Ng ] \ m Ky £ 2HAEY
<003 / \\, A\ 3} o
T 3 3
\ N :
0.02 \\\ | Alexandrium|Yellowish _ Ei}g
- % y \ catenella brown _'ZJ'—:/.\_
0.01 Cochlodinium W 400nm & He-2a
polykrikoides 7 -
9 Gymnodinium " 400nm FF| FF L&,
400 450 SO0 S50 600 650 700 750 catenatum Z7 F
Wavelength (am) Gymnodinium " 400nm &%
sanguineum 57 A3 x
Gyrodinium sp. " - ﬂ}%gﬂ]
. Gyrodinium " 575nm, 345,
1.0E-01 ¥ aureolum 625nm =3
Gyrodinium 4001’lm*a"r' .
I : impudicum Brown Z7 R
LOE-02 o et Heterocapsa|Yellowish| 460nm, 550nm
- triqutra brown 500nm hump
g Katodinium . _
2 1.0E-03 rotundatum '
LI Prorocentrum " 460-470nm,] 550nm
i minimum* 490nm hump
. Prorocentrum 550nm
1.0E-04 micans Brown 525nm hump
P Yellowish j}gai'
rorocentrum|yYellowis =,
L.OE-05 -+ + dentatum brown 525nm 550’r‘1m
400 450 SO0 550 600 650 700 750 __4};;;3&
Wavelength (nm) Prorocentrum " 470, 490, =, '
triestium * 525nm 550nm
Fig. 2. Spectral value of the specific absorption hump
if - Serippsiellal’ poq [450-550nm| B HE
coefficient (above) and specific backscattering trochoidea * hump
coefficient (blow) measured on 21 algal
species s
Golden _
Chattonella sp. brown %Z:}%}_i
4. 2 2
Chlamydomonas| < .on 54050(1”;1 550nm
sp. * 650nm hump
HZ AAGALE Y3 7|2ATFEA Hx Fo w2 4 A Chlorella Green 450 - 550nm
N R g .
s =g s dold mRe) Q1 s} Bz g [lpsoida o%em | fume
) 9o S48 A, oI Aol ) FEAAA Coor €114 Green | 800mm, | SREAR
- nm
A 21F0 Fx YZ FL Y3t o] sample®] EEZ
9 550 Fo47 542 2AEAT Fohy B4 Wy -
_ e o 450 -
wsgle) F gelo] H& v FRAFRNY ¥ AT Db)E gy’;n;;;,fc;' ella Green 500nm, | SF T4
zxaiich v FASS ] A ASE A 42 3o 650nm
w2 @3} 2AEGe] maold) 2ol Bk AN Gl
A Az AEZ FF bandxE F T3 2701(440nme} Isocrysis galbana| g o 4429_3391,?“’ 550nm
* »
680nm), 5 BZ Hzo) o7 FHY o 87) AL T¥ _635nm_| Bump
ggi. 33 FAhel AL AP 2 o)} ot B
sl rte Ae) AR FF 29ELY) BGg UERITh T | Coscinodiscus sp.| T SLIOWish 400nzm7}%—? N
5 - . %
Ay BE FRYAAM 2 & A7)elE Aol7t Ak el Phaeodactyrum " 480-490nm,| 550nm ¥
tricornutum 630nm hump
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