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Abstract: The chlorophyll and total suspended materials concentrations and remote sensing reflectance data were
observed for red tides occurring every summer in waters around the Korean Peninsula. In observation area and
date, the field survey were performed (1) in the Jinhae and Geoje coasts during August 1998, August 1999, August
2001, and August 2003, (2) in East Sea coast during August 2013. The remote sensing reflectance data were obtained

from portable spectroradiometer. The chlorophyll concentration data were obtained from spectrophotometric
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method and the total suspended materials concentration data were obtained from filter-weight difference method.
The remote sensing reflectance data were validated using Moon et al.(2012). The chlorophyll concentration data
were validated using baseline correction and subtraction of 750 nm value, and the total suspended materials
concentration data were validated using variation of humidity.
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Fig. 1. The observation map shows the points observed in the area (around Jinhae and Geoje) where red
tide occurred in August 1998, August 1999, August 2001, August 2003 and August 2013.
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Fig. 2. The observation map shows the points observed in the area (around East Sea) where red tide

occurred in August 2013.
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Table 1. The specifications of ASD Fieldspec Pro Dual VNIR Spectroradiometer.

Item Description
Spectral Range 350 - 1050 nm
Spectral Resolution 3nm @ 700 nm
Sampling Interval 1.4 nm @ 350 - 1050 nm
Scanning Time Integration times = 2 n x 17 ms forn = 0,1,.., 15
Two 512 element
Detectors Si photodiode array
350 - 1050 nm

Two 1.4 m fiber optic (25° field of view)

Input Optional foreoptics available
Noise Equivalent UV/VNIR 3.7 x 10710
Radiance (NEdL) W/cm2/nm/sr @ 700nm
Weight 14.35 lbs or 6.5 kg
Calibration Wavelength, reflectance, rédianc§*, irrfadiar?ce*. All calik?rations are NIST
traceable (*radiometric calibrations are optional)
Notebook 1 GHz processor, 256 MB Ram, 20GB Hard Disk Drive, 1024x768 graphics
Computer resolution, 24 bit color, bi-directional parallel port,.AC/DC adapter/charger, 64
MB USB Flash memory drive
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Fig. 3. The picture shows measurements of downwelling irradiance (Eq), sky radiance (L), and total water

leving radiance (L,r) using Fieldspec Pro Dual VNIR Spectroradiometer in the field survey.
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Fig. 4. R spectra obtained from ASD portable spectroradiometer in Jinhae and Geoje coasts during August
1998, August 1999, August 2001, August 2003, and August 2013.
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Fig. 5. R,s spectra obtained from ASD portable spectroradiometer in East Sea coast during August 2013.
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Fig. 6. CHL and TSM obtained from filed survey in Jinhae, Geoje, and East Sea coasts during August 1998,
August 1999, August 2001, August 2003, and August 2013.
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Table 2. Description of R,;, CHL, and TSM data

Item Unit Method Instrument Validation (Q/C)

Ris(2.) st m??ascuerirgiigtship above z::)e;ccjtsr%igdiorzre?cer (ADSngl(Io.)Vnir Moon et al(2012)

CHL mg/m?3 Smpeet;t:()jphotometric I(.sg;lgi?érrzersgic)trophotometer i?::g:i correction of 90 %
’ Subtraction of 750 nm value

TSM g/m?3 ?:r:g:ljeight difference SA“[Z)OEO,) Semi-micro  balance Humidity change correction
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