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FlowCam Overview

• Flow Imaging Microscopy (FIM)

• Invented by biological 
oceanographers to:
• Provide a faster alternative to manual 

microscopy, and
• Add a visual component to flow 

cytometry

• Used today in a variety of fields, 
including marine research, 
Freshwater, aquaculture, microalgae 
cultivation, biopharmaceutical 
research, and more.
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Click here to watch a 3-minute FlowCam video

https://info.fluidimaging.com/hubfs/videos/flowcam-for-water-markets_contact-us_1080p_water-utilities-thumbnail.mp4
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HABs

• Cyanobacteria
• Toxin producers

• Taste and odor producers

• Dinoflagellates
• Taste and Odor producers

• Toxin producers 

Golden Algae
• Taste and odor producers

• Toxin producer 

• Diatoms
• Filter cloggers

• Taste and Odor producers

• Toxin producers

• Euglenoids, cryptomonads…
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Freshwater and marine algal blooms can be called harmful because they lower dissolved oxygen concentrations, alter aquatic 
food webs, leave ugly scums along shorelines, produce taste-and-odor compounds that cause drinking water and fish flesh to 
taste bad, or produce toxins so potent they poison organisms in the water and on the land.
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• Why are customers choosing 
FlowCam vs. Microscope:

Yokogawa Fluid Imaging Technologies
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Passive, rapid data acquisition (1 mL in 6 minutes)

Taxonomic training helpful but not required

Automated classification of Cyanobacteria and algae helps 
technicians quickly ID problems

Facilitates forecasting: statistically significant data sets

Method consistent regardless of staff turnover

Morphology (biovolume) automatically measured

Import data to LIMS
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HAB Monitoring Criteria- Regulations

• No Federal Standard
• Most toxin based

• WHO 2003
• Broad guidelines for total cyanobacteria 

(cells/mL)

• EPA 2015
• Cylindrospermopsin 0.7 ug/L
• Microcystin 0.3 ug/L

• State Specific Guidelines
• OH: Microcystin action levels 0.3 ug/L for at 

risk individuals and 1.6 ug/L for all 
individuals. Increased monitoring required 
when detected followed by QPCR

• Utilities must develop their own plan
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Relative 

Probability of 

Acute Health 

Effects

Cyanobacteria 

(cells/mL)

Chlorophyll a 

(µg/L)

Estimated 

Microcystin 

Levels (µg/L)

Low < 20,000 < 10 < 10

Moderate 20,000 – 100,000 10 – 50 10 – 20 

High > 100,000 – 10,000,000 50 – 5,000 20 – 2,000 

Very High > 10,000,000 > 5,000 > 2,000
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BIS Regulations- IS 10500-2012 7
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South African National Standard (SANS) 241

• Microcystin producing 
organisms include but are not 
limited to:
• Microcystis
• Anabaenopsis
• Aphanizomenon
• Dolichospermum
• Merismopedia
• Nodularia
• Nostoc
• Oscillatoria
• Planktothrix
• Woronichinia
• Gleotrachia

Yokogawa Fluid Imaging Technologies
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FlowCam Overview 

Applications in Fresh water

Instrument Types

Example Data

FlowCam 8000 with 
marine dinoflagellates
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Why Monitor

• Drinking Water Aesthetics (Taste 
and Odor)

• Public Health

• Bloom Mitigation Research

What to Monitor

• Full community composition

• Cyanobacteria

• Taste and odor producers

• Filter cloggers

• Zooplankton

• Other particles

Monitoring Programs
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Baseline Levels

• Understand algal diversity and 
abundance

• Unique to each waterbody

• Challenging
• Population changes over time

− Seasonally

− Diurnally

− Lake stratification

− Nutrient availability
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Trigger Levels

• The point at which the concentration of one genus of phytoplankton 
reaches a number that prompts further sampling and/or treatment.

• Developed from Baseline levels 
• Use monitoring goals to determine organisms of interest
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Monitoring Criteria Plan
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Develop Trends

• Dolichospermum
o Spike in organisms in June

o MIB/Geosmin levels also spike

• CUSO applied in 
response

• Levels of cyanobacteria 
drop back to normal
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Common 
Taste & Odor Algae 

Common
Toxin producing Algae 

Phytoplankton Monitoring 
Goals Sampling Site

1 2 3

Common
Filter Clogging Algae 

Toxin producing algae

Microcystis
Dolichospermum

Planktothrix
Lyngbya

Phormidium
Aphanizomenon
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General FlowCam Use Cases

• Concentration (particles/mL)

• Size distribution

• Morphology

• Classification

• Biovolume
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Plankton assemblage from the Gulf of Maine imaged 
with FlowCam at 10X in Autoimage Mode.
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Autoimage Mode Trigger Mode
= Detritus
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FlowCam 8000 with 
marine dinoflagellates
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FlowCam Through the Years
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1999 2006 to 2010 2010 to 2016 2016 to 2024
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Trigger Mode- FlowCam 

• Instead of the LED light flashing at 
a pre-defined rate, a laser triggers 
the camera to take a picture.

• When a particle gets excited, it 
emits light at a higher 
wavelength.

• 2 channels of detection. 
‒ Channel 1 is always for chlorophyll

• Best for turbid environments.
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FlowCam 8000

2 µm to 1 mm
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10X, FOV100
Casco Bay (Maine USA), Live sample imaged with FlowCam 8100 (Autoimage Mode)
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20X, FOV50
Casco Bay (Maine USA), Live sample imaged with FlowCam 8100 (Autoimage Mode)
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Trigger Mode: FlowCam Cyano
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Primarily Diatoms & Other Algae

Primarily Cyanobacteria
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Example Classification Workflow
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Acquire 
Images

Like Selected 
Particles

Build 
Libraries

Save 
Filters

Classification 
Template(s)

Auto-

classification

Review 
results

Export 
Summary 

Report

Levels of Image Recognition
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Dolichospermum 
(coiled)

Dolichospermum 
(straight)
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Microcystis (single) Microcystis (colonial)
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VisualSpreadsheet
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Size distribution

Run diagnostics
Metadata

Customizable 
filters

Images

Particle 
properties for 
every image
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Acquire Images
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Manual Classification
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Build Libraries & Filters
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Autoclassification
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Review Results
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Export Summary Report
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• Concentration (particles per mL)

• Particle Properties

• Cumulative Statistics
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Treatment measures and efforts-Costs 41
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“Plastic Glitter-Microplastics”

Yokogawa Fluid Imaging Technologies
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Some of the installations across India and Globe
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Summary
• Proactive monitoring means that 

programs are put in place before a lake 
experiences a problem.

• FIM is a powerful tool for HAB monitoring 
programs

• Taste and Odor

• Filter Cloggers

• Toxin Producers

• FIM can reduce TAT from sample to 
results, meaning faster response time 
and reduced treatment cost.

• Standardization of FIM methodology

• JTG has been formed

• Inclusion in Standard Methods 
(AWWA) within 1-2 years
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Thank you!

Mr.Bhushan Pandit

Email: Bhushan.pandit@yokogawa.com
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