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Distribution of Surface Temperature and Chlorophyll-a in Lake Soyang
using Remote Sensing Techniques
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Dep. of Geoinformatics Engineering, Namseoul University

Abstract

The Landsat Thematic Mapper (TM) has suggested that spatial and spectral characteristics
would be suited to evaluate water quality of lake. But, TM has not been commonly used for the
analysis of in-land water quality, such as surface water temperature, chlorophyll-a, suspended
sediments, and Secchi depth in domestic research.

This paper summarizes the analysis of Landsat 5 - TM image collected on 22 Feb 1996 for
evaluation of chlorophyll-a and surface temperature in the Lake Soyang. And, field
measurements collected in the Lake Soyang were used to obtain water optical algorithms for
calibration of satellite data.

It is concluded that we can assess chlorophyll-a with remote sensing reflectance and surface
temperature with thermal band in lake Soyang. However, surface temperature calculated with
thermal band of Landsat TM are underestimated.

Relationship between remote sensing reflectance and chlorophyll-a using the ratio of TM
band 1 and band 3 is as follows; Y = 17.206 - 6.4711 * (Rrs(band1) / Rrs(band3)) R2=0.8762 and,
using the ratio of TM band 1 and band 2 as follows; Y = 57.77 - 35.771 * (Rrs(band1) /
Rrs(band2)) R>=0.8317.
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where,

A

T = Diffuse transmittance of the atmosphere

Ly = Rayleigh path-radiance
L, = Normalized water leaving radiance
A = Central wavelength of the sensor band

7129 do]2E2S YAREANN BAE

Sl o (4 2)9F 22 t7|BA

~ =
FrE o

]

Q.
(<]



Table 1. Ratio of aerosol optical thickness at 485 and 589nm
to 844nm, i.e. £(485,844) and £(589,844).

Investigation approach
Use of TM band 3 and 4
to derive Angstrom exponent

£(485 344) | £(589.844)

0.8254 09104

stol BALA he G B9 A
Ak,

e(1.844) = Ly(A-Le(A)~Lw(DEo(844)To(844)

12
L(844)—L(844)— Ly (844) Eo(A) Toz(A)

where,
Toyz(A) = ozone transmittance at wavelength 4
Eq(A) = mean extraterrestial solar flux at 1
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T = Effective at-satellite tempertures in Kelvin
K, = Calibration constant 2 in K from Table 2
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Table 2. Landsat TM Thermal Band Calibration constant

. constant 1 K, constant 2 K,
Satellite 2
K) mW/(cm“sterym)
Landsat - 4 67.162 12843
Landsat - 5 60.776 1260.56
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Table 3. Landsat TM band algorithms for detecting of
water quality parameter

Water data Para | Range | band Authors
body type | -meter
Green DW | 133 | 31
Bay Lake| Rrs L‘]’gggp
Michigan sD | 15900 | 31 | (992

Chl 4-258 2 Dekker
15Lakes | DN DW 1-44 2 and Peter
SD 20-310 3 (1993)
Chl | 44-270 | 1+2-3 | Roetersand
16 Lakes | DN DW 14-57 1-2-4 | Buiteveld
SD 15-60 2-4 (1993)
Lake DN Chl 1-54 12 This
DW | 120-460 2

s R ud
ovane | B8 ep 10550 12 | Y

1. Data type : DN, digital number; Rrs, reflectance; Lrs,
upwelling radiance at the sensor

2. Water quality parameters : DW, suspended sediment
measured as dry weight (mg/1); Chl, chlorophyll-a
concentration (mg/m3); SD, Secchi disk transparency (cm)

CZCS log(C) =048 - 1.79 log(R(443)/R(550)) log(C)
log(C) = 0.74 - 8.84 log(R(520)/R(550)) log(S)
=25+ 1.82log(R(550)
™  log(C)=0.74 - 2.43 log(R(485)/R(570))
log(S) =2.55 + 1.79 log(R(570) (4] 4)
where,
chlorophyll-a (C, mg/m?)
Suspended Sediment (S, g/m’)
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Fig. 1. Averaged digital value of each band in lake Soyang



Landsat TM 96/02/22
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Fig. 2. Distribution of the surface temperature in the
Lake Soyang.
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Fig. 3. Relationship between calculated and
observed of surface temperature
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Fig. 4. Relationship between Rrs(b1/b2) and
observed chlorophyll-a
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Fig. 6. Distribution of chlorophyll-a in Lake Soyang
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