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ABSTRACT

Existing algal bloom monitoring is based on field sampling, and there is a limit to
understanding the spatial distribution of algal blooms, such as the occurrence and spread
of algae, due to local investigations. In this study, algal bloom monitoring was performed
using an unmanned aerial vehicle and multispectral sensor, and data on the distribution
of algae were provided. For the algal bloom monitoring site, data were acquired from
the Mulgeum - Mae—ri site located in the lower part of the Nakdong River, which is the
areas with frequent algal bloom. The Chlorophyll—a(Chl—a) value of field—collected
samples and the Chl—a estimation formula derived from the correlation between the
spectral indices were comparatively analyzed. As a result, among the spectral indices,
Maximum Chlorophyll Index (MCI) showed the highest statistical significance (R*=0.91,
RMSE=8.1mg/m’). As a result of mapping the distribution of algae by applying MCI to
the image of August 05, 2021 with the highest Chl—a concentration, the river area was
1.7kf, the Warning area among the indicators of the algal bloom warning system was
1.03km'(60.56%) and the Algal Bloom area occupied 0.67kn'(39.43%). In addition, as a
result of calculating the number of occurrence days in the area corresponding to the

“Warning” in the images during the study period (July 01, 2021 ~November 01, 2021),
the Chl—a concentration above the “Warning” level was observed in the entire river
section from 12 to 19 times. The algal bloom monitoring method proposed in this study
can supplement the limitations of the existing algal bloom warning system and can be
used to provide information on a point—by—point basis as well as information on a
spatial range of the algal bloom warning area.

KEYWORDS : Algal Bloom, Algal Bloom indices, Chlorophyll-a, Nakdong river, Multispectral
Sensor, Unmanned Aerial Vehicle
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Nakdong Mulgeum-Mae-ri site
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FIGURE 1. Study area
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FIGURE 2. Shape of unamnned aerial vehicle and multispectral sensor

TABLE 1. Images and water sampling date

Image acquisition date

Water sampling date
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FIGURE 3. Ground control point survey for geometric correction of
unmanned aerial image
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TABLE 2. Spectral Indices and equations

Spectral Index Equation
Rpp—Rp,
RE Red
38R ( LI L)x NIR
RRf’d RRE
717 — 668
MCI (RREiRRed)i [( 842 — 668 )X(RVIR 7Rm.1)
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TABLE 3. The statistics of water quality elements for sampling points

. DO SS Chl-a

Water Temp.(C) pH (mall) (malL) (ma/m)

MIN 17.2 7.4 7 2.4 11.9

Mulgeum - Mae—ri MAX 3141 9.3 12.6 23 122.3
AVG 22.9 8.4 9.7 9.7 43.1
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TABLE 4. Performance of Chl—a estimation using each spectral index

NDCI 3BR MCI
R 0.83 0.79 0.91
RMSE (mg/m) 10.8 1.9 8.1
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FIGURE 11. Cases where Chl—a is overestimated due to low water depth
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TABLE 5. Comparison of criteria of algal bloom warning system

[tem Before revision After revision
Indicator Chi—a + Cyanobacteria Cyanobacteria
Watch Chl—a 15mg/m* + Cyanobacteria 500cells/mL Cyanobacteria 1,000cells/mL

Criteria Warning

Chi-a 25mg/m* + Cyanobacteria 5,000cells/mL

Cyanobacteria 10,000cells/mL

Algal bloom

Chl—a 100mg/m* + Cyanobacteria 1,000,000cells/mL

Cyanobacteria 1,000,000cells/mL
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