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Data-driven Model Prediction of Harmful Cyanobacterial Blooms in the Nakdong

River in Response to Increased Temperatures Under Climate Change Scenarios

Abstract

The extent to which harmful cyanobacterial blooms (HCBs) will be stimulated in the future due
to increased temperature remains uncertain. This study aims to predict the future occurrence
of cyanobacteria in the Nakdong River, which has the highest incidence of HCBs in South
Korea, based on temperature rise scenarios. Representative Concentration Pathways (RCPs)
were used as the basis for these scenarios. Data-driven model simulations were conducted, and
out of the four machine learning techniques tested (multiple linear regression, support vector
machine, decision tree, and random forest), the random forest model was selected for the
predictions due to its relatively high prediction accuracy. Predictions exhibited that under the
worst-case scenario (RCP8.5 (2100)), where temperature increases significantly, cyanobacterial
abundance across all study areas, the drinking water sources, was greatly stimulated. The study
also found that the frequencies of HCB occurrences exceeding certain thresholds (10° and 10°
cells/mL) increased under both the best-case scenario (RCP2.6 (2050)) and worst-case scenario
(RCP8.5 (2100)). These findings suggest that the frequency of HCB occurrences surpassing a
certain threshold level can serve as a useful diagnostic indicator of vulnerability to temperature
increases caused by climate change. Additionally, this study highlights that water bodies
currently susceptible to HCBs are likely to become even more vulnerable with climate change
compared to those that are currently less susceptible.

Key words : Climate change, Cyanobacteria, Harmful algal bloom (HAB), Machine learning,
Nakdong river
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Data-driven Model Prediction of Harmful Cyanobacterial Blooms in the Nakdong
River in Response to Increased Temperatures Under Climate Change Scenarios

cs MM

. Obsereed

— ROPZ.G{ 20500
_— ROP2E 210
. ROPR.5{ 20500
— ROPE.5{2100)

_ Obseresd

— ROPR.G2050)
_— ROP2E 210
W ROPR.S{2050)
— RCPE.S{2100)

Number of days/10 years
2 8 5 2 8 2 B B
Number of days/10 years
- B B N - B ]

=
(-]

10,00 100,000 1,000, 000 10, Gl 100,000 1. 000, D0y
Thresholds Thresholds

[T 1 Y452 A 772t ZRAEXIHE 47H(CS: M, MM: 2202)0IA S4xH(Observed)2t 02 20505 L
21004 RCP 7|& Ha} ALIZ|QE HMID SMHIE X=: 25 AEH| 7|Z Z7(10,000 cell/mL) L CHEAY
(1,000,000 cell/mL) SHMl 4=, YE: 1049 SOt DM LAl =4

+ Major conclusions

- 55 7|25 ALI2|(RCPs)0| M2t 205010 210001 Ha2h Wl ) A2 XIZ0jA &
MBE LR SAI M gl H._IEE 717k 280z 0=,

-gdE: EMHH% da 0|3Hg OfA| pIUS [ 02 =&l Ml A E=/t 7elolH &7t O

o5
2] IHF 40k 27 7010 cell/ml) 27 $IEA7} 571311 HE2 SIROIME o
9 712(10° cell/mL) Z1f5H= 202 0S8,




= oulJ-4re

Research Group

=Q o137 =H|
L7 |BHaE0)| ME +3 U (7| o5t ADIE
tHS AP THL
- HEFR|-BIA T|8te] AR U KEpias O]
ME HH T L 28
912 9 Xjol 3 LY RafOlME BLIER @
Syt 22|

F2 oL LIE

<Jete &St KEs 7

A=A O 2ES
- 071 &S DIMEX], Ead, DIMEEt2E, S250

’ >

Olet ?lotd E7t

H =X diAH 0:”

- 2o ﬂl'g

ol
i

0 217 41

- Metatranscriptional characterization
of metabolic dynamics in anaerobic
membrane bioreactor producing methane
from low-strength wastewater

Bioresource Technology, 2023

« Detection and infectivity of SARS-CoV-2
in wastewater facilities and characterization
of environmental factors influencing
wastewater—-bound SARS-CoV-2

Examine SARS-CoV-2in WWTPS
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Viral Activity Test: no infectiousness

Environmental Science: Water Research & Technology, 2024
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