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A Study on Red Tide Detection Algorithm Based on Two Stage Filtering
- Application to MODIS Chlorophyll Information -
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Abstract : We propose an algorithm to detect large Cochlodinium polykrikoides red tide event that
was appeared in Korean coastal waters. This algorithm is based on two-stage filtering using MODIS
chlorophyll information. Most of the red tide detection studies generally use assumption that sea water
having high chlorophyll concentration is red tide events because of high correlation and red tide.
However, these methods generate many commission errors such as turbid water by detecting inactive
sea water of red tide. Therefore, we eliminated commission errors by applying two stage filtering and
verified the algorithm’s effectiveness by detecting large Cochlodinium polykrikoides red tide event that

was appeared in Korean coastal waters.
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Table 1. Specifications of MODIS level T data.

Normalized Water-leaving Radiance

Pigment Concentration

Chlorophyll Fluorescence

Chlorophyll_a Pigment Concentration

Photosynthetically Available Radiation

Suspended-Solids Concentration

MODIS

Level 2 Organic Matter Concentration

Data Coccolith Concentration

Ocean Water Attenuation Coefficient

Ocean Primary Productivity

Sea Surface Temperature

Total Absorption Coefficient

Ocean Aerosol Properties

Clear Water Epsilon
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Fig. 1. Workflow with processing steps.
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Fig. 2. Correlation between red tide and temperature (Kim, 2007).
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Fig. 3. Spectrum of turbid water (peaks) and red tide (troughs)
{Ahn., 2006).
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Fig. 4. Resultant images on August 30, 2003 as follows; (a) Image of MODIS Chiorophyll (b) Image of 2.7-56.8 mg/md chlorophyll
concentration (c) Image of 15-56.8 mg/m?3 chlorophyll concentration (d) Red tide outbreak sea area map.

-328-



A Study on Red Tide Detection Algorithm Based on Two Stage Filiering - Applicarion to MODIS Chlorophyll Information -

Fig. 5. Resultant images on October 2, 2003 as follows; (a) Image of MODIS Chlorophyll (b) Image of 2.7-56.8 mg/m?3 chiorophyll
concentration (c) Image of 15-56.8 mg/m?3 chlorophyil concentration (d) Red tide outhreak sea area map.
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Table 4. 2 x2 Error Matrix
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Table 2. A comparative result on August 30, 2003
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Detection result Detection result
Results clear water. Results clear water.
Before Filtering red tide turbid water After Filtering red tide turbid water
red tide 37 174 red tide 32 179
Reference clear water. Reference clear water.
data turbid water 524 36765 data turbid water 376 36913

Overall Accuracy = 98.14%

Overall accuracy = 98.5%

Precision= 0.066 Recall =0.175 F-measure=0.096
JC=0.05 YC=0.06

Precision= 0.078 Recall =0.152 F-measure=0.103
JC=0.055 YC=0.074

Table 3. A comparative result on October 2, 2003

Detection result Detection result
Results clear water, Results clear water,
Before Filtering red tide turbid water After Filtering red tide turbid water
red tide 32 133 red tide 22 143
Reference clear water, Reference clear water.
data turbid water 629 36706 data turbid water 335 37000

Overall Accuracy =97.96%

Overall accuracy = 98.7%

Precision= 0.048 Recall =0.193 F-measure=0.077
JC=0.04 YC=0.044

Precision= 0.061 Recall =0.133 F-measure=0.084
JC=0.044 YC=0.057
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