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The Validation of Band Ratio Algorithm for Estimation
of Transparency of Coastal Area
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ABSTRACT

SDD(Secchi disk depth) algorithm were composed of SeaWiFS bands combination using in-water
optical data sets obtained Lake Sihwa, Kyungki Bay, Chunsu Bay, and Chinhae Bay. SDD algorithm
were compared with in-situ data. Reflectance band ratio, Ri(490/665) had the highest
correlation(R*=0.8188) with in-situ data. For in-water algorithm applied to satellite data, reflectance
band ratios of Landsat TM data were calculated. However, the results of applied Landsat TM had the
low correlation, these reason were discussed in this paper.
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TABLE 2. Calculation method of Secchi disk
depth using TM data
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TABLE 3. Eqguation of the reflectance ratio
and Secchi disk depth

Band ratio Equation P
Ris(443/555) Y = -1.0948X + 1.708 0.6387
Ris(490/555) Y = -1.7330X + 2300 0.7438
R(555/443) Y = 26390X - 1.763  0.6565
Rs(555/490) Y = 3.0030X - 2320 0.7440
R(443/665) Y = -1.1825X + 1446 0.7720
R(490/665) Y = -1.6290X + 1.690 0.8183

R(665/443) Y = 1.5630X - 1.348  0.7838
R(665/490) Y = 14900X - 1513 0.7772

T &= Prisendorfer(1986)7} A% st vh

of zro] I7ke] AZFARlI #HFO R o] FofX
7] Wl JH1A 1 AZhs L] Apole] o]
AZ5Q A7y wAetaL, ASAI A wE B g
o M7Ieh HjgFaee] wet FHexrt e
vt 53], £Ede] Az Ads ol
ANTFT o A= Im o|ste] FHET} A=5
I AdofA olfd EAHL £ TAEE
o F4} skt 540 o FHES HIALA
o] #AE AWslr] oH)

o] A FHEe AR WEnEg &
AXNE F3 AdE FHEE % 6 AA
st ASA 9k A= 061879 AAA T
& YeRdth 29 6014 oAl B FHEE
= ASA e ALAel g &t AA A
ZAFA A o] RMSE(root mean square error)”}



The Vdlidation of Band Ratio Algorithm for Estimation of Transparency of Coastal Area

32

sk

70l A Al

2]
=]

2 v,

1.7855me] %k

o
i

=

SeaWiFSH.th

KB
=

Landsat TM

Ho B To!
Jo g3
P <:
£ e
@ oo 25
- — <
e o
X® = 3 2
LXwAI >5 (o) & ©
) A %o
T 28
NOX R S0 o) xS w0
E\#q N SRCR o~
2Y @ X = .
L.Ww =5 B g o MMR AW
ul > s a
1rL 1 E#E o SM
oo 4 g
n.tuﬂ,mo . o ~
= ETM <
= el o -
T 5T M .
RTK |k o o o« o -
RIS (w)aas Ado
™ N o o
8 wmx
. . ?E AU
S . TE oo
Ww . Hmu i~
g B S XX
s 8o T o
> - A ® o
B ch T
=3 o ﬂ‘_ o
e 22 Y=
o 3 83 & _
© = {
© 2w e Ho
- 88 4
JoR=s ori
@ 0 @ 7 I
o & oo
o 68 w°
- w o o
i
, - | &5 2o
LT QA - QO @~ ©BL T OA ~ O o =n
w)aas sao O H_A.
i RO

FIGURE 7. Relationpship between observed

B}

"o

4
)

SDD and calculated SDD using TM data
of Kyungki Bay and Lake Sihwa area

¢

rvzel

S
T

BN

=
FrE

73 7] qhof| A

yo| ¥yt @ SR
0.6187

A
o

AFA A= 6m ©]

£

1.047Tm=

e AL 2l o RMSE&=

e
=

el

o
KR

)

7} o9

y :L‘j/]u 7°ﬂ X‘]]/\]?_] H]’ﬂ‘ %o] /‘]ﬁ}i

3

bz

<

£

o

bie.

o
ol
X

1.

al

o

p
L

3

vl

-
il
iy
‘._mo
il

s

o 5m ©]&}e]

)

!

)

| 5ol Tt

= g

o] 744

ERs

m

oW

SO
AT ZAAGON A T4

Axtd T™M #ge] ARkAl= val 78 Aol

A 1m °]de] AL
).

dr.ré

;Ot ‘m_ﬂ

(o3}
i

3

s

f, Landsat TM-S

3]

AIH2E 6)l H]

o
L

o)

L
L

A7b A vehy

FYE e @

2

A, Landsat TM<

A

el
1]

ob A7kl

1 Alghs

3]

7] 9

3ty 1

H] !

=

gk ALt

9} Landsat TMoel 2]



1evg 2nelE HE / HEH 33

9 o]z Eo o3 ANFZE FLEIHI] 23
A di7|BAe ofgk AR A7t
v Rayleigh A&t Mie Aty 22 7]
o] 9%S AAS7] oJ¥Hi, Landsat TME]

<+ d71adE % = A s
Wgol AAEA Kkl ol Poltt

o
)
o
fru

=28 E

a4 S Llkm= A3tz et A7|nt Hdankad
22 AQba g e] #So] ofHrh Egk dAl &
qeA ATHEAL T Atz A7 A
Tk e Abeg S #Sebrlel AR
A AX7E gl ARtk mebs, 7 ATe
&l (30~50m) 7 el (7 F o
of FYAZFES S VHEE AL FFTF
e 3 Ak a9E vus) ¥ F

Cho, Y. K and J. N. Kwon. 1998 Seasonal
variation of transparency in the southeastern
Yellow Sea. ]J. Korean Fish. Soc. 31(3):
323-329.

Davies—Colley, R. J. and W. N. Vant
1988. Estimation of optical properties of
water from Secchi disk depths. Water
Research Bulletin 24(6):1329-1335.

Dekker, A.G. and S.W. Peters. 1993. The
use of the Thematic Mapper for the
analysis of eutrophic lakes : a case study
in the Netherlands. International Journal of
Remote Sensing. 14(5):799-821.

Jeong, J.C. 1999. Multi-temporal remote
sensing data analysis using principal
component analysis. J. of the KAGIS
2(3):71-80.

Lathrop, R. G. and T.M. Lillisand. 1991.
Testing the utility of simple multi-date TM
calibration algorithms for monitoring turbid
inland waters. International Journal of
Remote Sensing 12(10):2045-2063.

Lathrop, R. G. 1992. Landsat Thematic
Mapper monitoring of turbid inland water
quality. PE&QRS 58(4):465-470.

Mausel, PW. and CJY. Mayo. 1991.
Insights into Secchi transparency through
computer analysis of aerial multispectral
video data. International Journal of Remote
Sensing. 12(12):2485-2492.

Mulhearn, P. ]J. 1995. Landsat reflectivities
versus Secchi disc depths. International
Journal of Remote Sensing. 16(2):257-268.

Megard, R.O. and T. Berman, 1939, Effects
of algae on the Secchi transparency of the
southeastern Mediterranean Sea. Limnology
and Oceanography 34(8):1640-1655.

Presindorfer, R. W. 1986. Secchi disk
science: Visual optics of natural waters.
Limnology and Oceanography 31(5):909-926.

Suh, Y. S, S. B. Han, and Y. Q. Kang.
1993. Estimation of transparency from the
AVHRR channel 1 digital number of NOAA
satellite in the southeastern Yellow Sea. ].
of KSRS, 9(2):1-5. KAGIS




