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Monitoring of Lake Water Quality
Using LANDSAT T™M Imagery Data
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ABSTRACT

The conventional monitoring of water quality constrained by time and equipment produce
neither complete nor synoptic geographic coverage of pollutant distribution, transport, and
water quality. To circumvent these limitations in temporal and spatial measurements, the use
of remote sensing is increasingly being involved in the lacustrine environmental research.

Consequently, satellite remote sensing, with its synoptic coverage, is used to obtain the
eutrophication-related water quality parameters in Daecheong reservoir in this study. The
approach involved acquisition of water quality samples from boats of 15 sites on 20 June
1995 and 30 sites on 18 March 1996, simultaneous with Landsat-5 satellite overpass.

Regression models have been developed between the water quality parameters and
Landsat Thematic Mapper(TM) digital data. The best regression model was determined
based on the correlation coefficient which was higher than 0.6.

As a result, satellite remote sensing can provide meaningful information on water quality
parameters. The regression models developed in this study show good relationship for
transparency, turbidity, SS, and chlorophyll, but not for TN and TP because their spectral
characteristics are not well defined.
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Table 21. Specification of Daecheong reservoir.
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Fig. 2.1

Location map of water quality sampling sites in Daecheong reservoir,

Sampling sites on 20 June 1995(0) and additional sites on 18 March 1996(s%)

are shown.
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(3.1
La : Spectral Radiance (W -+ cm=2 - sr-1 - tm
-1)
LMIN: : Spectral Radiance at QCAL=0
LMAX i : Spectral Radiance at QCAL=max
QCALMAX : Range of Rescaled Radiance in

Digital Numbers
QCAL : Digital Numbers
Table 31  Spectral radiances of LMIN; and

LMAX; for TM bands.

Band LMIN, LMAX,
™ 1 0.15 1521
™ 2 028 29.68
™ 3 012 2043
T™ 4 0.15 20.62
™5 0.037 2719
™ 6 0.1238 1.5000
™ 7 0.015 1438
oz L d
P»="ESUN, - cos 6,
(32
©op Unitless effective at-satellite planetary
reflectance ’
L. : Spectral radiance at sensor aperture in mW -
em2 - sr-1 - g1

d : Earth-Sun distance in astronomical units

ESUN : Mean solar exoatmospheric irradiance
in oW - cm=2 - ym-1

6, : Solar Zenith angle in degrees
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Table 3.3

Correlation matrix between band

reflectances and water quality

parameters on 20 June 1995, 18 March 1996.

rer | ner | orer | e | we | R | R s on || |
REF Bl 1.0 0.79 0.83 005 | 075 067 039 | 044 | 058 | 055 | 033 | -040 | 026
REF B2 1.0 093 036 | 054 | 058 | 08 | -071 | 086 | 085 | 027 | -009 | 047
REF B3 10 033 063 073 074 | 059 | 087 | 08 | 0.18 | 011 | 050
REF B4 1.0 0.03 0.11 059 | 048 | 033 | 042 | 090 | -046 | 036
REF B5 1.0 0.73 024 | 038 | 032 | 022 | 008 | 047 | -0.03
REF B7 1.0 035 | 038 | 052 | 041 | -007 | 029 | 040
REF B2/1 1.0 073 075 | 080 | 066 | 016 | 048
Trans, 1.0 | 059 | 060 | 052 | 003 | 037
Turb. 1.0 097 | 030 | 008 | 0.68
SS 10 | 086 | 018 | 063
Chl. 1.0 052 | 037
™ 1.0 0.34
TP 1.0

(REF  B=Reflectance @ of Band, Trans.=Secchi depth, Turb.=Turbidity,

Chl.=Chlorophyll a + Phaeophytin a)
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TM solar exoatmospheric spectral irradiances.

Sate Landsat 4 Landsat 5
Band
™ 1 1958 195.7
™ 2 182.8 182.9
™ 3 1559 155.7
™ 4 104.5 104.7
™S5 2191 2193
™ 7 7457 7452
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SS(mg/L) = -604 - 168(REFB2) + 511(REFB3) +
TL5(REFB2/1) (R2=0.77)
(36)
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Table 34 Landsat TM thermal band calibration

constants.
K2
Satellite Ki (W - am’ st
X) 1
“m)
Landsat-4 67.162 1284.3
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