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HABs are Highly Dynamic and Difficult to Measure
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Guiding Research
Questions

* How to achieve representative
whole-lake sampling of HABs?

 Have HABs worsened over
time in Alberta?

* How can we forecast future
HABs in lakes of Alberta?




The Study Lakes
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Project Objective #1

Calibration and
validation of satellite-
based chlorophyll
retrieval models of HABs




Ground-Truthing of Satellite Imagery

Sentinel-2 20-40 sample sites
overpass, | per lake or basin,

. every 5 days visited 3-4 times per

Season




Satellite Detection of Reflectance of Sunlight by HABs
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High Performance Liquid Chromatography -
Analyses of HAB pigments
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Taxonomically Diagnostic Pigments Confirm

Cyanobacteria are the Primary Producers of Chlorophyll a
Vinebrooke et al. 2025 Can J Fish Aquat Sci
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Calibration of the Satellite Model — The Algorithm

Chlorophylla=0.217x + 7.828
r° =0.78, n =628; Fiona Gregory, ABMI
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Validation of The Algorithm

r°=0.69, n =296
Fiona Gregory, ABM|
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Sentinel 2 Satellite Data Show Peak HABs Differ in
Timing Across Alberta Lakes from 2017 - 2025
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Aug. 29, 2023
Avg lake chl-a 81.2 pg/L
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Oct. 6, 2023
Avg lake chl-a 17.1 pg/L
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Aug. 12, 2022

Avg lake chl-a 64.4 pg/L
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Project Objective #2

Trend analyses of HABs
over the past decades
using archival satellite
data

Renz Layugan, MSc
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Trend Analysis of Landsat Satellite Data of HABs In

Wabamun Lake since the 1980s
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Project Objective #3

Develop forecasting models for
HABs using lake observatories
with satellite remote-sensing
data

Katie Campbell MSc




Predictor Variables Used in Forecasting Models

140 Nutrient Loadings and Concentrations
Hydrological Factors
120 Meteorological and Climatological Variables
Physical Parameters
Bl Biological Factors
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Nitrogen
Phosphorus
Water level

Discharge/Runoff
Temperature (SST) -
Solar radiation
Precipitation -
Salinity

Turbidity -
Bathymetry

Currents

Bloom information
Zooplankton

Wind (speed, direction)

Caballero et al 2025  '®
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https://algalbloomtracker.ca/wabamun-lake/
https://ee-habs.projects.earthengine.app/view/algalbloomstrackerapp6lakesv2
https://ee-habs.projects.earthengine.app/view/algalbloomstrackerapp6lakesv2
https://ee-habs.projects.earthengine.app/view/algalbloomstrackerapp6lakesv2

QUESTIONS?
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