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Analysis of Chlorophyll Reflectance and Assessment of
Trophic State for Daecheong Reservoir Using Remote Sensing
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ABSTRACT

The reflectance of chlorophyll was measured using UV-VIS spectrophotometer with the reflectance integrator in
the laboratory in order to define its spectral characteristics. Sharp peaks appear at around 48nm and 655nm due
to fluorescence and scattering, and the reflectance of chlorophyll increases at 580nm. With the increase in the
chlorophyll concentration, the reflectance also increases. We have applied TM data to the reflectance spectrum of
chlorophyll and have developed two formula with which one can estimate the chlorophyll concetration.

Satellite re sensing, with its synoptic coverage, is used to obtain the chlorophyll concentration in Daecheong
reservoir. The approach involved acquisition of water quality samples from boat simultaneous with Landsat 5
satellite overpass. The remotely-sensed data and the ground truth data were obtained on 20 June 19% and on 18
March 19%. Regression models have been developed between the chlorophyll concentration and Landsat Thematic
Mapper digital data. As the regression model was determined based on the correlation coefficient which was higher
than 0.7 and the spectral characteristics of chlorophyll, and we have applied it to the entire study area to generate
a distribution map of trophic state. According to the trophic state map made based upon Aizaki's TSI and
chlorophyll a concentration, the area where Okchun stream was flowing into was shown to be polluted the most

all over the Daechung reservoir by showing an eutrophic state in June 19% and a mesotrophic state in March
1996.
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Table 31  Reflectance mean values(LREF) for
Landsat TM bandwidth based on the chlorophyll
reflectance spectra.
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Table 32. Ranges of chlorophyll a concentration with Aizaki’s trophic state.

Classification Ultra- ) ) ) ) Hyper-

) ) Oligotrophic | Mesotrophic Eutrophic )
Parameter Oligotrophic trophic
Chlorophyll-a (mg/m’) <0.66 1.64~4.10 6.48~10.25 |13.49~25.63 >64.07

T JdE BEIE AL 19%9 699 2=
29 a IARL(A 32)7 1963 389 E229 3
AR 33) A9 ZHEAA 2z DAox 9
FTEE ANl 2228 a F&o AP Gy
B X¢E s S3dz A XHEsigen,
Aizaki®) TSI} Kratzer 59 2% 71522 4%
1996 697 1906 329 tiHE Ui B¥E
= Fg 33 Fig. 349 2t}

949z BHY UAsY JdYNEHEE BY
19949 690l 2 EFT0 F 4RI RAY
7 F-RAYAEHAT SF olE "R W-FYY
Aol FHRYEE BoH B ZANAE gRE
RIGHIEHZN SHRE 248 $40] ol AL
& 4 Ak o FAL oA JHEOR 7o) o
3E 37 £R79 %L IF v AN =2F
o o] B43 JPHhrt FEE Fohetd
A 359 AL o3 HA $2o] JEH R
2 gagrh

T3 IR S B AR 41 ugg
o] ol 34 EFTI v Fd4s 24 7HsA
o] 7] Wil i wPReA Fgdate o
o Jepgty £3) Ao fdEE XM 4

T+ AFE S Pt 2oAE Ao ye

_.42_

4 ti el A

+40] 7y B4 g Aoz %

Eh
TP 1969 39 184 agolMe s Ao
FEe7E WA FYFFel e Aoz u

Bt QuAoz 39t Seo] ok 2R B4
R e
ARe THE D VYV FIPIR e
.

4. & B

L 22239 FAEAL WA99Y 580nm F2
A WARETE S7hskaL, Fgall 485
6%6nm F2olA FF} FEAQ Al o
e F2 Ak vEiY, 2 223 Rt
Fobdol e} ARt o2 et F7hsigich

2 ABAIA 4% 2229 WS 2AEY

|2

T™MElo[EE HEAA fguolEte. 2% 2
22W FEE FAY 7 Jv VH9 wIYE =
Sl

BEBT ERIMRLR XL



LCHL(mg/m") = 4. Aizaki®] d¥3e AFATSDS 8529 aE ol
196 - 957x106(LBA2) - 149x106(LBA3) +  &3fo] 438 QP de) Fx=elMe & Ad #
202x106(LBA4) A3 ¥Rl RAIdel 1959 68 FIFY

Fig. 33 Trophic state map with chlorophyll-a concentration in Daecheong reservoir on 20 June
19%, as identified with equation (3.2).

Fig.34. Trophic state map with chlorophyll-a concentration in Daecheong reservoir on 18 March
19%, as identified with equation (3.3).
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