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Growing concern over algal blooms in Grand Lake w/shed

* The Grand River Dam Authority (GRDA) concerned over repeated bloom events
» Interested in new tools for near real time monitoring of algal blooms



Algal bloom in the Grand Lake
watershed

Grand Lake, Oklahoma. June-July 2011

Grand Lake, Oklahoma. June-July 2011

Marion Lake, Kansas. May 2004



Area of concern: The Grand Lake Watershed



Objective In-situ Chl-a &
BGA data

Landsat & Sentinel-2 data

!

Develop indices for : . .
- algae and turbidity mm) Validate indices

Develop a new monitoring tool
and integrate into GRDA’s
existing monitoring routine

Chl-a = Chlorophyll a; BGA = Blue/Green Algae



Image acquisition

EROS: Earth Resources Observation and Science
USGS: United States Geological Surveys

= EROS Center

* Retrieves and pre-
processes images

= USGS

 Provide images via
website

* Free download



Image processing

1. Geometric correction:
= Making sure pixels are in their right geographic locations
= Use ground control points (GCPs) or high resolution maps
* The USGS does geometric correction

2. Radiometric correction:
= Ensure senor is recording radiation coming from the right pixel

3. Atmospheric correction

= Account for scattering by molecules, aerosols, and particles in
the atmosphere

A pixel is the smallest angular or linear separation between two objects that can be resolved by a sensor



Image Analysis: Development of indices

Spectral signatures of algal

The electromagnetic spectrum (EMS) pigments



Ground based data



In Situ
Sampling
Sites



Validation and interpretation of Data



Data validation — Lab & Probe Comparisons

 All measures of algal
biomass were correlated

» Extracted chlorophyll,
laboratory
fluorescence, probe
fluorescence
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Image interpretation

Example:
John
Redmond

Reservoir
08/26/2017



Test for correlation (Example: Grand Lake, Summer 2015)

No linear
relationships

Why not?
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Pixel size vs Sample point

Correlation:
in-situ conc. from a single
point vs algal index from a
whole pixel

We may, however, use the
index to explain algal activity
at that point



Rule of Thumb: Normalize the index (-1=x<1)



Rule of Thumb: Set thematic standards

Turbidity index |Algal index |Interpretation Scenario

Low High Low IR ref.; high vis. Ref. |[Algal bloom

Medium High Some IR ref.; high vis. Ref. | Probable algal bloom

Medium Medium Several scenarios Ground based monitoring required
Low Medium Low IR ref.; some vis. Ref. | A different IOP

High Medium High IR ref.; some vis. Ref. | Probable muddy water

High Low High IR ref.; low vis. Ref. | Muddy water
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Next steps

Validate and calibrate the indices
 Use spatial statistics to address correlation issue

 Lab based confirmatory test of spectral signatures used to
develop indices

o Set cut off points for the high-medium-low ranges
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Thank youl!
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