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Abstract

Due to abnormal climate phenomena and climate change in Korea, overgrowth of algae in rivers and reservoirs occurs frequently. Algae
inrivers are classified into green algae, blue-green algae, diatom, and other types, and some species of blue-green algae cause problems
due to odor and the discharge of toxic substances. In Korea, an algae alert system is in place, and it is issued based on the number of
harmful blue-green algae cells. Thus, measuring harmful blue-green algal blooms is very important, and currently, the analysis method
of algae involves taking field samples and determining the cell count of green algae, blue-green algae, and diatoms through algal
microscopy, which takes a lot of time. Recently, the analysis of algae concentration through Phycocyanin, an alternative indicator for
the number of harmful algae cells, has been conducted through remote sensing. However, research on the analysis of the number of
blue-green algae cells is currently insufficient. In this study, we water samples for algal analyses were collected from river and counted
the number of blue-green algae cells using algae microscopy. We also obtained the Phycocyanin concentration using an optical sensor
and acquired algae spectra through a hyperspectral sensor. Based on this, we calculated the equation for estimating blue-green algae cell
counts and estimated the number of blue-green algae cells.
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Fig. 1. Study area
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Table 1. Measurement data

Date Measuring point Measurement item
Right bank
2022.07.06 middle bank Algae cell count,
Phycocyanin
Left bank
Right bank
. Algae cell count,
2022.07.07 middle bank Phycocyanin Fig. 2. LISST-HAB sensor
Left bank
Right bank
2022.07.12 middle bank Algae cell count,
Phycocyanin
Left bank
Right bank
2022.07.13 middle bank Algae cell count,
Phycocyanin
Left bank
Right bank
2022.07.28 middle bank Algae cell count,
Phycocyanin
Left bank
Right bank Algae cell count,
2022.08. iddl1 k Ph i .
022.08.08 middle ban yeocyanin, Fig. 3. LISST-HAB sensor measurement
Left bank hyperspectral
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Table 2. Measurement result of picocyanin and Blue-green algae

cell count
Dae | Mo | e L atese ot ¢
Right bank 131.734 86,580
2022.07.06 | middle bank 102.742 76,407
Left bank 135.220 86,680
Right bank 76.359 65,047
2022.07.07 | middle bank 77.852 56,067
Left bank 78.412 57,433
Right bank 180.997 103,467
2022.07.12 | middle bank 197.802 100,867
Left bank 212.400 108,850
Right bank 306.705 186,200
2022.07.13 | middle bank 455.665 206,393
Left bank 243.374 176,140
Right bank 129.490 84,133
2022.07.28 | middle bank 109.692 79,967
Left bank 109.553 77,475
Right bank 127.419 66,217 guard
2022.08.08 | middle bank 85.659 62,900
Left bank 71.135 86,153
Right bank 307.050 196,033
2022.08.09 | middle bank 242.573 144,087
Left bank 328.027 179,492
Right bank 353.806 178,833
2022.08.10 | middle bank 661.577 285,533
Left bank 445.335 224,487
Right bank 68.625 50,650
2022.08.12 | middle bank 159.005 91,853
Left bank 113.445 77,417
Right bank 99.680 77,578
2022.08.15 | middle bank 97.344 75,556
Left bank 92.393 72,893
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Table 3. Phycocyanin OBRA result

3.3 Estimating equation Z1}
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Table 4. Blue-green algae OBRA result

Al (pey 405.45 nm M 609.68 nm
A2(pe) 849.94 nm A2(cu) 813.90 nm
Gain 7,732.99 ppb Gain 822,402.64 cells/ml

Offset 6,114.79 ppb Offset 174,776.78 cells/ml
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Table 5. Blue-green algae cell count result

379

Phycocyanin Estimating equation Blue-Green Algae Estimating equation
Date Site Blue(c(fijlese/rrlnglgae Cell count Error factor Cell count Error factor

(Cells/ml) (%) (Cells/ml) (%)
Right bank 66,217 54,103 22.4 59,823 10.7
20220808 middle bank 62,900 57,348 9.7 78,216 19.6
Left bank 86,153 89,323 3.5 77,920 10.6
Right bank 196,033 188,993 3.7 187,472 4.6
20220809 middle bank 144,087 140,355 2.7 153,295 6.0
Left bank 179,492 170,645 5.2 187,480 43
Right bank 178,833 183,622 2.6 193,704 7.7
20220810 middle bank 285,533 277,393 2.9 264,742 7.9
Left bank 224,487 231,135 2.9 237,063 5.3

Blue — Green Algae” = Grain < Xeewy T Of fset (4b)
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