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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!!

https://says.com/my/news/fisheries-dept-bans-shellfish-
from-sungai-geting-due-to-red-tide

https://says.com/my/news/fisheries-dept-bans-shellfish-from-sungai-geting-due-to-red-tide
https://says.com/my/news/fisheries-dept-bans-shellfish-from-sungai-geting-due-to-red-tide


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 early in the morning. As the day warms up, the 
mass of microalgae will sink down to avoid extreme heat (Approx. 2 meters below sea level).

• High possibility of recurrence once area is afflicted. 

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



Massive fish mortality

Threat on human healthContamination of water

Degradation of air quality

Killing of marine mammals

Primary effects Secondary effects

HAB Effects

Contamination of shellfish Regional economy decline

Deterioration of aquatic ecosystem



Other HAB 
afflicted areas 
in Malaysia



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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The solution: 
Remote Monitoring for Early Detection of HAB

1)   Stationing of LoRA
receivers at the identified 
coastal site

2)   Integration of marine-
grade sensors on buoy

3) Establishing 
communication protocol 
between LoRA and sensor-
buoy  

4)  Deploying remote-
monitoring of HAB system 
and visualization of real-
time data on dashboard. 

5) Data analytics and 
machine learning to 
recognize unusual water 
quality patterns to alert 
authorities and fish farmers



Selected Fish Farm: 
Kuala Gula, Perak 
mariculture site



Placement of LoRA gateway



Testing LoRA connectivity & signal 
strength from gateway

LoRA Tester

Dashboard



HAB monitoring 
based on chemical 
and physical 
parameters

Monitoring 
parameters:

• Chlorophyll –
productivity of algae

• Temperature –
climate change

0.3-0.5 m below 
water surface



HAB monitoring 
based on chemical 
and physical 
parameters

Monitoring 
parameters:

• Water discoloration 
– algae on water 
surface



We are 
looking for..

More PARAMETERS and COLLABORATORS

1. Drop in dissolved oxygen (DO) – massive decay of algae 
/ diatom

2. Spike in Nitrogen (N) – increase in nutrient

3. Spike in Phosphorus (P) – increase in nutrient)

4. Toxin (common toxin is saxitoxin)

5. IoT deployment to monitor other fish farms in ASEAN 
countries

6.Experts from ASEAN and Japan

- IoT experts

- aquaculture experts



Funding and awards for project

National Instruments Malaysia
(American multinational company) 

awarded the proposal
RM 100,000

Gold certificate from ASEAN IVO
(a global alliance of ICT R&D 
institutes and universities in the 
ASEAN region and Japan. 



https://www.youtube.com/watch?v=rwHQ0g54qv0


Thank  you 
Terima kasih

Prof. Ir. Dr. Aduwati Sali

Email : aduwati@upm.edu.my
Mobile num : +6013-2863177
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