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Optical Properties of Sea Water in the Northwestern
Waters of Jeju Island

Yong-Rhim Yang*

Optical properties of sea water were studied in the northwestern water of Jeju Island, based on
seven oceanographic stations in July, 1980.

Submarine daylight intensity was measured at intervals of 5= depth in the upper 70 m layer by
using the underwater irradiameter (Kahlsico #268 WA 360).

The mean absorption coefficients of the sea water were appeared as 0.106(0.084—0. 152), 0.135(0.106
—0.184), 0.089(0. 069—0. 130), and 0.097(0.073—0.136) for clear, red, green, and blue color respectively.

The transparency ranged from 11 to 19 meters(mean 16.1 »). The mean water color in this area was
4.3(3—5) in Forel scales.

The relation between absorption coefficient(«#) and transparency(D) was «=1.66/D, «k=2.12/D,
«=1.38/D, and x=1.51/D for clear, red, green, and blue color respectively.

The rates of light penetration for clear, red, green, and blue color in four different depths were co-
mputed with reference to the surface light intensity respectively. The mean rates of light penetration
in proportion to depths were as follows;

clear : 56.57%(5m), 20.54% (15 m), 4.60%(30 m), 0.68%(50 m).

red :50.14% (G =), 14.29%(15m), 2.37%(30 =m). 0.23%(50 =).

green : 62.29%(5 m), 26.43% (15 m). 7.74% (30 =), 1.56% (50 = ).

blue : 59.29%(5 m), 23.43% (15 m), 6.10%(30 =), 1.08%(50 = ).
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Fig. 1. The stations fcr optical obssrvation.
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Fig. 2 Observation of Secchi-disc depth and
water color.

ZA717E]] 1980 7H o A5 BREE 34 lm
St. D), AN 19m(St. 3, D2, FHBEPE=16.1m
24 T3 Jald te] 5.33m (Yang, 1978a), A Fx
&9 15.83m (Yang,1978b) Q 2w x] o] 3¢] 8.4m
(Yang, 1880) 2.0} &gto=l, & J-FeHd9 19.8m
(Yang, 1977a) 2 v} W gteh.

ZAARERE F 4 ¥I(St 1,6,7)8 BHES}
oo, Fd¥(St. 2,3,4,5)c 3}

e, KBS A4 3, A4 593, FiykEE 4.3
oz24 5239 6.6 (Lim,1975), Fsfigre] 5.75
(Yang,1978a) @ &=z o494 4.8(Yang, 1980)w t}
Eqgtor, AFx Z#H9 3.4(Yang,1978b) pcl:
ok

2. &Ko BKFEK

2 28499 T FE2FA4 K149
4712 o] =g RIKFERLE Table 13} 3ok,

ZA7 75l & 7 @kd Ehe BAGREE,
B8X(400~7202m) 2} 7%, 3. 0.084, 3= 0.152
93, FHBRGEEE 0.1060.24 2269 0.413,
0.355(Yang, 1975,1976),  alaiety 0.578(Yang,

s
EARRE



T E JermRKA A9 jgKe

Table 1 Absorption coefficient of the sea
water, irradiance at transparency

layer ard sun altitvde.

Irradia-
Depth Absorp- nce at t-

Station Color “: tion co- ranspar- Sun
(m efficient ency la- altitude
e yer (%)
Clear (0-70 0.152 18.0
Red 0-70 0.184 12.5 o
' Green 00 0130 o240 %
Blue 0-70 0.136 22.0
Clear 0-70 0.093 19.5
Red 0-70 0.109 15.0 o
2 Greem 070 0073 o280 0%
Blue 0-70 0.083 23.3
Clear 0-70 0. 084 20.0
Red 0-70 0.106 13.2 o
3 Green (-70 0. 069 26.5 76.99
Blue 0-70 0.073 24.0
Clear 0-70 0.097 15.5
Red 0-70 0.118 10.3 o
4 Green 070 o088 200 078
Blue 0-70 0. 092 17.3
Clear 0-70 0. 096 17.0
Red 0-70 0.154 10.3 o
®  Greem 070 0.077 238  O-52
Blue 0-70 0.083 21.3
Clear 0-70 0.112 20.0
Red 0-70 0. 146 12.0 o
6 Green (-70 0. 093 25.8 41.10
Blue 0-70 0.105 21.6
Clear 0-70 0. 109 18.0
Red  0-70 0.128 13.5 .
" Greem 0710 0.005 220 004
Blue C-70 0.106 19.0

1978a), AF= =& 0.112 (Yang,1978b) % 9
Z| o] 2ol 0.210(Yang, 1980wt AgEd, oA L X
A9 FHEAE & A n w3z, <4
oA wWz] dejd, dte GFgFL HA wm U
o Folebz A4

HFEF(B00~T00nm)s] 7ol 4L 0.106, 2o
0.184 m, FHRIGKEF 0.13524 Fof EEA0Y
o] 0.232(Yang, 1677a) & j,-xm}»goﬂ 0.278(Yang,
1977b) ek Aolerl, ol L £ alddl vd] e} A
ol ¥ F& sbt 9l 91(600~620 nm)ol 4 24} =47
o Folglm Gk

BN (475~600 nm) & 2 4 0.069, 2 0.130¢1¢] =

SER) HETT

FHRBHBE 0.0895 o=, HFEEMEO~4TSnm)L
34 0.073, 3% 0.1360)5d 2 FETIkFHEZTE 0.097
et

ZAA A 2 B, TH #E3 RUERE =5
Fde]l H4 Feow whiol HEN, FEX, KEX
o oz A vjebles, Sto19 WEE A
Z3, St. o] ZFAF A lebybed.

B Do} dmoke] QUGB cste] A £ BN
Ay «=1.7/D(Pocle and Atkins, 1929)g1wi, X o
AL |k A £D=1.66(1.57~1.80)c 24 &
Ao 1.67(Yang, 1976) Walaiate] 1.704(Yang,
1978a), »Fx s 1.706(Yang,1978b) 3! Hwix|
o] 29 1.70(Yang, 1980)5} 7 9} 24tk g€ et et
FEK-S kD=2.12(1.85~2. T 2A F& LEso
o] 4.93(Yang,19772) 58 24w sere] 3.35(Yang,
1977b)w ek A glee]l ol A& 24k s w49 Ffel
o Folzlm YA,
XL xD=1.38(1.24~1.59 24 7}14 d9d 3, &
X kD=1.51(1.39~1.75)24 o} <dt}.

3. KBt XR#l EB/E

AFE FAdgY T A3AAA %52 KBEE
E 34 30.04°, Ao 77.99°9 3, FHLESE:
56.12°¢1 ©}(Table 1).

¥ 2A4HGAA 24" 471A K
KEgE e HhFE@EL Fig.3st Zoh.

ZA7 754 233 4 kY FHBEFERRLE,
B (400~720 nm) 9] 7 ¢, 44 SmEelA £FEFEKY
56.579%(45~64%), 15 m&EolA 20.54%(10~28%),
30 m2o)| A 4.60%(1~8%), 50 m&o)4 0.68%(0.045
~1.5%)2 4 A 2 (Yang,1976), FEidet(Ya_
ng,1978a), A Fx= & (Yang, 1978b) @ %=z 3
(Yang, 1980)x.v} @& HTBEE vebdl ed,
£ 2489 & g6 vl FHEHET =2
TAREE A7 & Eeleln 4.
FREH(600~700 nm)o] 7 o=, 4 Sm3AA F
E¥e 50.14(38~58%), 15m=a«4 14.28%(6~20
%), 30mel A 2.37%(0.36~3.7%), 50m&el4y
0.23%(0.01~0.5%)2A E3 .g.%a;oqaang, 1977a)
EY thHW*(Yang,wa)ibr e BAEL el
W, oL 24 23 wele Aol °1<} i3 gE
Bt A7) &l Folgtm A
REHUTE~600 nm)-e 44 SmI4 FEE¥R
62.29%(52~69%), 15m=o)4 26.43%(14~35%),

g sAE

o] A
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Fig. 3 Vertical distribution of downward irr-
adiance of surface irradiance at the st-
ations (Clear:400—7207m;Red:600—700
nm;Green:475—600 n#m; Blue: 400—475 nm)

30 mEo Al 7.74%(2~12.5%), 50 mEc A= 1.56%
0.15~3.1%)¢] BB%EL 22 vepgch.
FEKEO~TE am) e F4 Smacld  FHEHS
59.29%(50~67%), 15m&o]A 23 439%(13~32%),
0 mZelq 6.10% (1. T~11%), OmEalAE 1.08%
(0.11~2.5%)9] HBBEL 22k el

XY 24, KBXY FYNhEBEL BaXol
7R BRI, thedl FEE, HEXY Sowm A
vreb il

ZAARE 2 B, 4r1A] e ot 25 St.3
o WHEEFC] FHE wetew vhge] St.2gm, S.1
8 FifEEol 713 HAgdod Hke ASE Adsn
£ St.70 oz Aok, olAL St3Y BHE
shokfmel A% Egn BKHECH ST Q) 9
oI¥, St. 19 BHES Keno] sh Yty BirFMy
7t A 85 W Relgtn 4zd.

U KhFEBES KEHE(Cox and Munk, 1956;
Sasaki et al.,1962) 3 Wik EE(Clark, 1936, 1941) 9}
2AT A A, E 2AAEF KBREEE
=3l BULEET & St 1(55.96°, 0. 152)3} =t
St.5(51.52°, 0.096)¢] #HhEBEL vl mstdd, 42
AN E KBBEST 2 St.1ot Bilidel wore) 2
(F4 1mol D)ol A & RiEE A& St.59 B@x
ol of wstch. ol AL St.59 WRFKBEIF Bl o=
oletz 4AH, KBKERT BEFEEF 99 kb
E# o B¢ 93¢ vlaldy Y.

T4, BHEEAAY KBRS FoEhBREL,
Es¥el EEXS 18.29%(15.5~20) 24 wrsjad e
17.77%(Yang, 1978a), A% 289 14, 45% (Yang,
1978b) 3l &= ] o zbe 16. 189%(Yang, 1¢80) v o}
skeh.
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FEBIEL 12.4%(10.3~15) 24 & Jq o, &
ol 24.3%(20~25.8) 24 A w@okew, HE¥K
o] 21.21%(17.3~24)2 4 t}go 2 wgtct.

£ £

FME LR A9 kY B HES =4
37 918k, 19801 74 AFxdAH £EA5d o
2 T AR5 BYE, K, KEXY 41
@ (Clear; 400~720mm, Red; 600~700#m, Green;
475~600 #m, Blue; 400~475zm)ol o & Mk 32
HERE 2 KPEE 52 249 A58 g o}
<3 2.

1 & 24499 FHBHEY 16.1m(11~19 m)
I, FERkee 4.38~53 .

2. ke FHRUKGEE Fexe] 0.1350. 106~
0.184), mEfaye] 0.106(0.084~0.152), Ffakol
0.087(0.073~0.136), #k&¥ke] 0.089(0.069~0. 130)
oz HA Jelyid

3. JgKke] BULREL oot BHRE Dol AAL FKE
ol £=2.12/D, Bfadtel £=1.66/D, Ffa¥xs] k=
1.51/D, g&¥ol «=1.38/D +o2 A Jrelbyto.

4 KIEEHY FEXS A% THRhBEeEe &
wH(FA SmBolA 62.20%, 15mEaA  26.439%,
30mEel A 7.74%, 50 mEs) A 1.56%), HEK(E=A
5mZe]A 59.29%, 15m3o]A4 23.43%, 30 mEo]4
6.10%, 50m%&=A 1.08%), BHEK(FA 5mio4
56.57%, 15m&o]A 20.54%, 30maEolA 4.60%,
50 m&ol A 0.68%), #HEK(FA 5msA 50.14%,
S51m&ol A 14,29%, 30 mac]A 2.37%, 50 m=o]4]
0.23%)9] €22 AA vty

5. BHER-IA Y KI5t FHEFERALE &H
Fo| FEHS 24.3%(20~25.8%), Feadtoe) 21.21%
(17.3~24%), PIfa¥e] 18.29%(15.5~20%), #He¥k
o] 12.4%(10.3~15%)9) =02 AA Jebytct.
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