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1. Background

Chemical reaction
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Harrison et al. 2011 Distribution of red Noctiluca scintillans



1. Background

> Noctiluca scintillans is a passive feeder

Dinoflagellates Ciliates Eggs

Diverse food of Noctiluca scintillans Diatoms
Nishitani et al. 2020  An outbreak of Noctiluca requires sufficient food 2



1. Background

Noctiluca in May 1-5, 2020
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1. Background

» Noctiluca scintillans broke out in Pingtan from April to June
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20-25 °C are the optimum condition for Noctiluca



1. Background

Tourism is the biggest economy in Pintan (July-Oct = Apr-Oct)
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1. Background
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A massive bloom of Noctiluca (2800 km?2) in April 22, 2022



1. Background

Questions:

What is underlying mechanism of Noctiluca bloom in Pintan”?

Is it possible to predict the bloom outbreak?



2. Methods

Sampling in Pingtan from April to May 2022
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2. Methods

> FVCOM simulate sea water movement near Pingtan

sl @ Monitoring station 1
® Brunt-Viisala frequency

25.7 -
—~ Ni®
£ 2s6) - .
] S22
= .
= Pintan
= 255 7
S oS3

N3g @
27 st
254} : ]
253} : .
1195 119.6-““1;9.‘7‘“ “1‘19.-8- - -‘;19-.9- - .126 o -1;0-.1

Longitude (°E)
Unstructured grid diagram of the
model area (200-2200 m)

Model settings

Model setup Variables Sources
Tides TPXO 7.2
Open Boundary x-velocity & y-velocity HYCOM 1/12
Temperature & salinity HYCOM 1/12

Coasts & Depth
Initial field

Electronic marine charts
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Wind
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NCEPCFSV2  coupled forecast

Surface forcing

Heat flux

NCEPCEsv2  System model

S1: tidal level observation

S2, S3: surface temperature observation
Modeling time: March 15, 2022 to June 1, 202%
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2. Methods

> Modell
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3. Results

» Comparison of temporal changes in wind vector and Noctiluca density
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Noctiluca bloomed when the northeaster weakened and the southwester strengthened.
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3. Results

Surface water stability
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3. Results

» Lagrangian particle tracking

Cells remained mostly in the bay within 48 hours during the bloom.
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®Release particle tracing and
observe its movement on the
sea surface.

€ The trajectory and diffusion
range of particles reflect the
transport capacity of seawater.



3. Results

Lagrangian particle tracking

» Residence time: a method of measuring the retention capacity of seawater.
» Fast-flushing phase: The time needed for the portion of remaining particles from 100% to 50%
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Residence time of seawater is much longer during blooms
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Depth (m)

3. Results

Water column stability

» Buoyancy frequency (Brunt-Vaisala frequency) to measure stratification.
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3. Results

» Noctiluca bloom when the northeaster weakens or turns to the southwester.

» The horizontal and vertical stability of seawater favors the bloom as well as the

retention time.

Pingtan
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Pingtan
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Schematic diagram of Noctiluca bloom outbreak
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3. Results
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4. Perspective
» FVCOM-Ecology coupled model loehy roch oo o
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4. Perspective
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4. Perspective

Platform Temporal distribution of Noctiluca

Depolyment
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Real time monitoring helps to predict potential blooms

Jianping Li, et al, “Development of a Buoy-borne Underwater Imaging System for in situ Mesoplankton Monitoring of Coastal Waters”, IEEE Journal of Oceanic Engineering , 2022, 47(1): p. 88-110.
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