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Abstract

In this paper, remote sensing is used to estimate trophic state which is primary concern in a
lake. In using remote sensing, this study estimated trophic state not with conventional method
such as regression equations but with classification methods. As europhication is caused by the
extraordinary proliferation of the algae, chlorophyll 2 and transparency are applied to remote
sensing data. Maximum Likelihood Classification and Minimum Distance Classification which are
kinds of classification methods enabled trophic state to be confirmed in a lake. These are obtained
as the result of applying remote sensing to classify trophic state in a lake.

First, when we evaluate tropic state in a large area of water body, the application of remote
sensing data can obtain more than 70% accuracies just in using basic classification methods.

Second, in the aspect of classification, the accuracy of Minimum Distance Classification is
usually better than that of Maximum Likelihood Classification. This result is caused that samples

have normal distribution, but their numbers are a few to apply statistical method. Therefore,
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classification method is required such as artificial neural networks which are not influenced by
statistical distribution.

Third, this study enables the trophic state of water body to be analyzed and evaluated rapidly,
periodically and visibly. Also, this study is good for forming. proper countermeasure

accompanying with trophic state progress extent in a lake and is useful for basic-data.
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Chlorophyll—-a

B Oligotrophic
H Mesotrophic

W Eutrophic

Minimum Distance.
Band 3, 4, 2/1

Fig. 3. The classification of chlorophyli a Fig. 4. The classification of chlorophyll a
using maximum likelihood(20, using minimum distance(20,
June, 1995, band 3,4,2/1). June, 1995, band 3,4,2/1).
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Daecheong Lake

1996. 3. 18.
Chlorophyll-a |

Daecheong Lake

1996. 3. 18.
Chlorophyll-a

elihood. Minimum Distance.
Band 2, 4

Band 2, 4

Fig. 5. The classification of chlorophyll a Fig- 6. The cIaSS|f|cat|on of chlorophyll 4
using maximum likelihood(18, using minimum distance(18,
March, 1996, band 2,4). March, 1996, band 2,4).
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Fig.7. The classification of trans-

Fig. 8. The classification of trans-
parency .using rmaximum

parency using minimum
likelihood(20, June, 1995, band distance(20, June, 1995, band
4.2/1). 4,2/1).
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Fig. 9. The classification of trans- Fig. 10. The classification of trans-

parency using maximum parency using minimum
likelihood(18, March, 1996, band distance(18, March, 1996, band
1,2,2/1). 1,2,2/1).
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Table 2. Classification Result
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Fig. 11. The comparative figure of classification accuracy over water quality items and class-
ification methods in image on 20, June, 1995.
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Fig. 12. The comparative figure of classification accuracy over water quality items and class-
ification methods in image on 18, March, 1996.

A

F71e £90] 278

o
M

Xe FA

1

T2 IS WA & g o1&

hel

rir

-
el

Auh
it
{o
i
foli

ATNNE To FFARE AAGAEE ol gafel HhSmst H27
g R ¥ 23 e 2L ABL A,
HIHA AR HOlHE AE Tl Qo T HA2

o Q.
= ©
st Wrkake el Msl /1249 RR/MHES FASNIE 0% ol4e] AHEE AL 4



Journal of the Korean Society of Remote Sensing, Vol. 13, No.1, 1997

o
HAl, B ATERE oG FA JPYUES ASHT AR B4 -2 T 5 9
of 549 YPPE AVHES et 49 WAL ATEY NEABE BEE 5 AL A

S8 ARET

A, 1997. LANDSATTM GYALEE o]88 39 74 Hopol] #¢ o+, A5sa st
AL T

B4, 1991 TR AT R,

APHA, AWWA and WEF, 1992. Standard methods for the examination of water and wastewater, 18th
' Ed., Washington, D.C.
B. C. Forster, Sha Xingwei, and Xu Baide, 1993. Remote Sensing of Sea Water Quality Parameters
Using Landsat-TM, 1.]. Remote Sensing, 14(15):2759 ~2771.
E.M. M. Novo, ]. D. Hansom, and P. J. Curran, 1989. The Effect of Sediment Type on the Relation-
| ship between Reflectance and Suspended Sediment Concentration, I.]. Remote Sensing,
b 10(7):1283 ~1289.

G P. Catts, S. Khorram, J. E. Cloern, A. W. Knight, and S. D. DeGloria, 1985. Remote Sensing of
1 Tidal Chlorophyll 2 Variations in Estuaries, 1.]. Remote Sensing, 11:1685~1706.

H R Gordon, D. K. Clark, J. W. Brown, O. B. Brown, R. H. Evans, and W. W. Broenkow, 1983.
Phytoplankton Pigment Concentrations in the Middle Atlantic Bight: Comparison of Ship
Determinations and CZCS Estimates, Appl. Opt., 22:20~36.

M, Aizaki, 1981. Application of modifi ed Carlson’ s Trophic State Index to Japanese Lake and its

| Relationships to other Parameters related to Trophic State, Kogai Kenkynsho Kenkyu
} Hokoku, Res. Rep. Natl. Envir. Study in Japan, 23:13~31.

Richard G. Lathrop, Jr., and Thomas M. Lillesand, 1988. Use of Thematic Mapper Data to Assess
Water Quality in Green Bay and Central Lake Michigan, PE & RS, 52(5):671 ~680.

Richard P. Stumpf and Mary A. Tyler, 1988. Satellite Detection of Bloom and Pigment
Distributions in Estuaries, Remote Sensing of Environment, 24:385~404.

Serwan M. J. Baban, 1993. Detection Water Quality Parameters in the Norfolk Broads, UK, Using
Landsat Imagery, 1.]. Remote Sensing, 14(7):1247 ~1267.

Siamak Khorram, Heater Cheshire, Alberto L. Geraci, Guido La Rosa, 1991. Water quality
mapping of Augusta Bay, Italy from Landsat-TM data, I.]. REMOTE SENSING, 12(4):803 ~
808.

Tadakuni Miyazaki, 1986. Measuring the Water Quality of Lake Kasumigaura by LANDSAT
Remote Sensing, B 372 A ERSCATHSCEEE 899K, Japan, 20~55.

—56-



