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Global investigation of relationship between algal blooms and maritime
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Abstract: Maritime trade and globalization have resulted in increased ship emissions of pollutants, which can affect air quality and the environment. This study investigates
the relationship between algal blooms and maritime traffic, focusing on the effects of iron and nitrogen emissions from ships. It also explores the impact of ballast water
discharge and hull-fouling on the introduction of invasive phytoplankton. Algal blooms, characterized by a rapid surge in phytoplankton concentration, can have harmful
effects on marine life, human health, and socioeconomics. The study aims to aid development of effective methods for detecting and predicting algal blooms, considering the
limitations of current prediction models and data availability. Therefore, it will explore the potential of marine traffic data as a new feature for future machine learning-based
predictive models.
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Ships have been found to increase the
solubility of iron in aerosols from Norwegian sea
ships by up to 80-fold (lto, 2013),
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industry has suffered
2 approximately ~ USS$8  billion
annually in damages due to mass

phytoplankton bloom frequency is produced (figure 4), at a 1° x 1° resolution. Red
areas denote positive slopes, where bloom frequency increases when more ships pass

o
n

fish mortality, catch bans, and through the area, and blue areas denote negative slopes, where bloom frequency
| the costs to public health. decreases when more ships pass through the area.
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Figure 5 (Top row): Global linear least squares regression between trends of annual average monthly ship
hours and phytoplankton bloom frequency at Areas of interest (from left to right) Norwegian Sea,
Andaman Sea, Gulf of California.

Figure 5 (bottom row): Global linear least squares regression between trends of SST and phytoplankton
bloom frequency at Areas of interest (from left to right) Norwegian Sea, Andaman Sea, Gulf of California.

Mechagiam in- ijt?i?ﬂjﬂin:%;?gﬁ DAI=ALFIIRD LG T2 b DTH : RO
Mechanism in arctic regions could be: decreasing ice cover, leading to increase in L ) 2N — N -
shipping. Increased shipping means more unregulated ballast water discharge JZ\\Q;}EO)%'DDZ))@\_ D‘i‘é—o A OEEINL, Hf] STy
(Klein 2010; Smayda, 2007; Laget, 2017), sewage discharge, and emissions. A 7>7 A R K DHEH <K191n; 20{0$ ; Smayda, 20074 ; Laget,
number of studies have indicated that cruise ships are also significant pollution gg”E) \ —F7}§@\5‘3Ffﬂ\ iog:%ﬁkﬂj%%{ﬁﬁué@i% % < O
sources (Butt, 2007). It is estimated that a cruise ship generates between 1 and 3.5  Jtid, 7 /L —Xfii %ﬁgﬂiﬁmlﬁ’@% 7 _\fE ZARLTWET (

kg of solid waste per passenger and 50 tons of sewage per day (Sweeting and Butt, 20074F) . Z /L—Xfipix, RHEINEIZD1~3.5 kgD[E A

n
z M;  Monthly average ship hour ==
i=1

Bloom frequency =

l

2[5

Wayne, 2003, Herz, 2002). BEHEMETIHBHTZV50 N DO FKEART D EHESNTWNET
(Sweeting & Wayne, 20034F ; Herz., 20024F) .
Andaman Sea T Ew Y

Studies also show that blooms that occurred in myanmar are not very sensitive to  F721Z LAUE, I ¥ 2~ —CF2E L7 70— AR5 LTI
temp. (Su-Myat, Kazuhiko Koike, 2013) Very close to coasts, but fertiliser is not a /8 (CHBUE TIE720 2 ‘EH?T éi”b:{lz\i‘@‘ (§U—MY‘E}L Kazuhiko
reason. Nitrogen trend is < 1 kg/ha per year, phosphorous is also < 1kg/ha per year Koike, 201?;?) o WEFICHEFITITVTT N, JEEHIIREA TIddH
D EE A, EROMAENTFERL  kg/haRiiliTHY |V HHEM]
kg/haAfili T3 (World in &umbers@?*‘?él%’)‘<) . MRfA7Z2
Gulf of California and Mexican East Coast EDMOER BN TH S AHELE S DY 77,
Negative correlation observed between shipping and bloom frequency. Dai, et al, 73\9 7*\/1’"77'%& A %V:Kﬁﬁ% o s
2023 showed that SST gradient, a proxy for the magnitude of oceanic mesoscale 'nJ_%‘EI &7 N— LNOBE t\@F’ﬂk&i\f@mﬁﬁﬂéﬁj‘%éﬂi L7z, "
currents, is strongly correlated to the downtrend in algal bloom frequency. It is £a1 5 (2023%) &, MEHEFHEBIRORE & %/T‘@lSST@ﬁjb\ o
highly possible that this reason was the prevailing factor in bloom frequency in this a7 /V:—_AO)%}E\\&T@J&‘F{L@W EHCHBIL TS 2 b :’é’fﬂib(l‘\
region. In this particular case, we can conclude that shipping was not a factor in £, _@i&ﬁjﬂ_:@&jé7/1/;.50)%};*?0)%?15%@29’%@%. &
determining the downtrend in bloom frequency, i.e. it is not likely to be a causal L/:Ui\ ;;@E@EE b)fgﬁ%?ﬁ“@&zokﬂﬁbﬁb)#% kl%ll/\(‘“?—
factor for decreasing bloom frequency. o, CORFED T — AT, M~ J— D DBTEE DA A 2 P
ETDHERTIE 2ol b5 ENTEES, DF D,

(Data from world in numbers). Other factors such as shipping could be a reason.
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For further details, contact: Dominic Soh, E-mail: dominic-doel-soh-jun-wei@g.ecc.u-tokyo.ac.jp 2023/6/9
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