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Azanza, 2018

What are harmful algal 
blooms (HABs) or ‘red 
tides’?

Recurring events - floating 
photosynthesizing microbes 
grow out of control 

Effects - could be harmful 
depending on dominating 
species, resulting in

- Toxicity (poisoning)
- Hypoxia/Anoxia (fish 

kills)
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HABs distribution in the 
Philippines
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As of 2018,
- 44 embayment/ coastal areas with 

HABs outbreaks;
- 88 bays have presence of at least 1 

toxic or potentially HABs-causing 
species

- Predicted to increase with 
eutrophication, continued dispersal, 
and climate change.

Azanza, 2018



As of 2020…
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Positive Impacts of HAB Monitoring Efforts
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Safeguarding public safety: 
declining PSP cases

Decreasing economic losses 

Azanza, 2018
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At present… monitoring efforts and public advisory 
is highly reactive and too centralized!

Philippines Red Tide Monitoring Agency (1988) under the Bureau of Fisheries and 
Aquatic Resources of the Department of Agriculture (DA-BFAR)

Periodic Sampling
(cell count and 

toxin) 

BFAR 
Central office 

Public advisory

Sampling: manual collection - weekly, 
monthly or quarterly 
Processing: cell count and mouse 
bioassay

DELAYED public advisories

Results in damages to fisheries, 
farms or poisoning

REACTIVE response rather than PROACTIVE!
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- Chlorophyll a
- Sea Surface

Temperature

General Warning

However,
model based 
approach remains 
low resolution and
still needs on-site 
validation

There are current 
efforts to create an 
integrated model-
based approach in 
monitoring
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Exponentially increase monitoring efforts by 
doing near real-time, high-throughput/resolution, 

and automated monitoring.

We propose: 
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Develop early warning systems for HABs 
using new and automated imaging 
technologies

Transfer technology to local 
researchers and stakeholders

Make the data available for public 
information and science-based 
decision making

Aims
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Tech 1: Submersible Imaging FlowCytobot (IFCB)

- Submersible to 6 months
- Real-time transmittal of data
- Kudela and Sison-Mangus Lab - monitoring HAB 

species in Monterey Bay, California

Develop early warning system for HABs using new and 
automated technologies

COMMISSION ON HIGHER EDUCATION
PHILIPPINE-CALIFORNIA ADVANCED RESEARCH INSTITUTES (PCARI) PROGRAM

11



Technology 1 Technology 2

Approaches
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“A go-to site, user-friendly dashboard”

Make the data available for public information 
and science-based decision making

Real time access to 
HAB species 
detection on site

ALERT! Can send 
emails or text when 
target cells exceed 
more than 10 
cells/mL

Improve predictive 
modelling requiring 
long term data.

Fischer, A.D., Hayashi, K., McGaraghan, A. and Kudela, 
R.M. (2020), Limnol Oceanogr, 65: 2125-2141
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Model Site 1

Model Site 2

IFCB Deployment, Monitoring, and Reporting 
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1. Develop genetic markers for PCR, RT-PCR or 
hybridization-based approach for local HABS species

2. Verify molecular approach with toxin analysis (SPATT)

FISH probing toxic Pseudo-
nitzschia australis using genetic 
marker 

Tech 2: Molecular Methods

Employ and optimize new and emerging automated 
technologies for HABs monitoring 

Benefits:
High resolution validation of toxin-bearing algal species.
Methods transferable to local agencies without site-deployed IFCB
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Publications 

Scientific Articles
Sci Comm materials
Manuals, reports, 
etc. 

Products 

Operational 
monitoring station, 
early warning 
system, web/phone 
app, etc. 

People Services

Trainings, 
workshops, 
seminars, capacity 
building and 
upgrading

Partnerships 

Operational 
monitoring station, 
early warning 
system, web/phone 
app, etc. 
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Policy briefs and 
recommendations to 
improve monitoring,
Adaption of tech, 
and management 
approaches

Policy 
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Transfer technology to local researchers and stakeholders

Puerto Princesa Bay
Guiguiwanen, Bolinao

model sites 
(Floating marine observatory)

Other beneficiaries: 
LGU/NGA

HABs Watch

Public usage and information 
(fishermen, farm owners) 

Expand to other areas 
(Manila Bay, Leyte, 

Davao)

Academic Training

Prof. Flor Galon (PSU) + 13 
other faculty 
Prof. Lota Creentia (WPU) + 
Mol Biol and Micro Dept
Prof. Leni Yap (UPV) 
Prof. Manny Capinpin
Dr. Samuel Paul Ignacio

Total HEI collabs: 23 faculty

4 RAs (MSc) and other enrolled 
graduate students in MSI
1 student faculty, 2 MSc, and 
undergraduate students from PSU
2 MSc, and undergraduate students 
from WPU
1 Filipino PhD, 1 Postdoc, 2 MSc in 
UCSC (under PCARI scholarship)

Total: at least 12 graduate students
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HABs Watch: Addressing key issues

Capability and expertise
Transfer of technology, training of local researchers and young/new 
scientists 

Health and economic
Information and technology platforms to safeguard health and 

food security 

Public information and education
Go-to site for HABs monitoring and related information, campaign 
against pollution and environmental degradation, public access to 
scientific information
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Thank you.
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