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The ban was initially on the shellfish from one area, but now the ban is on the shellfish from the entire state!!
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Harmful algal 
bloom (HAB)

• Colonies of algae — simple plants that live in the sea and freshwater — grow out of 
control and produce toxin

• Commonly known as “red tide”- but HABs do not just paint the water red; some turn the 
water cloudy, brown or foamy. 

• The discoloration in the water is most visible in the morning. As the day warms up, the 
mass of microalgae will sink down to avoid extreme heat.

• High possibility of recurrence once area is afflicted. 

• Tend to occur in sheltered places with restricted water movements, such as lagoons, 
ports and embayment.



Harmful Algal 
Bloom:   
Causes

increase of nutrients in water 
‘eutrophication’

Climate changes

Transport by Oceangoing Ships and 
Coastal Boats. 

Other causes : pollution, food web 
alterations, water flow modifications. 



Massive fish mortality

Threat on human healthContamination of drinking water

Deterioration of aquatic ecosystem

Degradation of air quality

Killing of marine mammals

Primary effects Secondary effects

HAB Effects

Contamination of shellfish Regional economy decline



Severe impact on the 
fishing industry & regional economy!
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Locating and monitoring HABs in the USA

• In 2015, they used satellite imageries to gather color 
data from freshwater bodies during scans of the 
Earth. 

• Based off this information, state and local agencies 
can provide the public with public health advisories. 

• Another recent method involves the use 
of underwater sensors on buoys or attached to 
unmanned underwater vehicles. 

• Every 20 minutes, as the water stream passes a 
laser/microscope, an image is taken whenever algal 
pigment is detected. 

• A computer analyzes the image to identify the algal 
cell, counts the HAB cells.

https://www.noaa.gov/what-is-harmful-algal-bloom
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Current HAB monitoring methods in Malaysia:

CELL COUNT 
(MICROSCOPE) 

IDENTIFICATION OF 
SPECIFIC 

MICROORGANISM 
(MICROSCOPE)

DETECTION OF 
TOXIN

MICE-BIOASSAY 

• Performed by the Fisheries Biosecurity Division

• Sampling is performed once every 3 months and 
testing is conducted in labs.

• Frequent sampling is only performed after bloom is 
detected

https://www.thestar.com.my/News/Environment/2014/04/07/Toxic-tides-Risks-from-
harmful-microalgae/
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Monitoring of HAB: our plan
1)   To station LoRa 

receivers at the 
identified costal site

2)   To integrate marine-
grade sensors on buoy

3)   To integrate the 
packaged sensor-buoy 

with LoRa and establish 
communication 

protocol. 

4)  To deploy remote-
monitoring of HAB 

system for data 
collection. 

5) Remote-monitoring 
data visualization on 

dashboard



Long-Range Communication Network 
(L0RA) 



Benefits of LoRA
wide coverage

low bandwidth

Ultra-low power 
consumption

Minimal 
infrastructure

Low operational 
cost



HAB monitoring based on chemical and 
physical parameters

Monitoring parameters:

• Fluorometer – detects Chlorophyll 𝛼 to show 
productivity of plankton

• Biosensor - saxitoxin 

• Spike in Phosphorus (P)
• Spike in Nitrogen (N)
• Drop in dissolved oxygen (DO) – indicates  massive 

decay of algae
• Temperature
• Water discoloration (image)



Kuala Gula 
Mariculture site, in 
state of Perak selected
• Harmful Algal Bloom causes death of caged fishes

• In June 2020, massive fish die-offs were reported in 
approximately 20 fish cages due to HAB

• the HAB from the site also travelled to the waters of 
Bagan Panchor

• Wild-fishes were not affected, can easily swim away 
from the HAB affected site

https://www.sinarharian.com.my/article/88074/EDISI/Perak/Ledakan-alga-punca-ikan-
sangkar-mati
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Current funds for the project

24,000 USD



Thank  you
Terima kasih
ありがとうございました
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Other HAB afflicted areas 
in Malaysia
• Lumut, Perak and Penang

• Jasin in Melaka and Batu Lintang in 
Kedah (shellfish farming)

• Sebatu, Melaka



The Team

Collaborators

• National Instruments Malaysia (Funder)

• Fisheries Research Institute, Department of 
Fisheries Malaysia. (HAB expert  - Puan  Roziawati
Mohd Razali)



Where should we start?
• Possible sites

• Places previously afflicted by HABs

• Places with fish and shellfish farms. 

• places with restricted water movements, such as lagoons, ports and 
embayments

• Monitoring parameters:

• Turbidity for cell count : not accurate as any suspended material will 
contribute to turbidity

• pH: algal bloom causes fluctuation in pH especially morning and evening 

• Spike in ammonia (nitrogen)

• Drop in dissolved oxygen (DO) from massive decay of algae

• Temperature

• Water discoloration



Purchase of HAB sample
Action: Leader

POC of HAB detection in  lab via 
electronic sensors

Action: Team

Finalize monitoring parameters and 
purchase of multiparameter sensor

Action: Team with vendor input

Packaging of 
multiparameter sensor

Action: Vendor

Site Identification
Action: Team

Meeting with suitable vendor for 
LoRa Gateway setup

Action: Team

Obtain permission of 
land owner and DOF

Action: Leader/Network of team

Construction of LoRa Gateway 
at selected site
Action: Vendor

Deployment of multiparameter sensor 
and establish communication with LoRa 

gateway
Action: Team and vendor

Data collection and visualization on 
dashboard

Action: Team and vendor

Design of  dashboard
Action: Team and vendor

END

START


