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The dynamic colors of the Klamath River and what they fell us about
the source and transport of sediments.

Nick Tufillaro, aqualytics.eco

Klamath River
Dam Removal
Color of the Water
Environmental monitoring — Spectroscopy
What does it tell us?
Some stories the water tells as it crosses the landscape
(Algal Blooms, Fires, and Hydraulic Mining)
Goal:
Stimulate ideas for incorporating projects in environmental monitoring into the physics curriculum.

Papers at: http://www.aquahue.net
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Harmful Algal blooms formed 300 km upstream killed Salmon through
out the whole river and this lead, eventually, to the removal of the dams
past year.
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After dam removal
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Water Types at Turwar Gauge -- Klamath Estuary
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Estimating Target Products (eq. turbidity, chloro || concentrations) from IOP's
or Remote Sensing Reflectence (Rrs)

The oceanographers’ remote-sensing reflectance
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Using_hyperspectral ocean color sensors for monitoring cyanobacterial blooms in lakes and reservoirs, unpublished, 2013.
download from www.aguahue.net




Requa - Klamath River Estuary Gybe Requa Sensor
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McKinney Fire
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Gybe Walker Bridge Sensor
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2019-04-18 Klamath - Trinity River Confluence : 1




Can we use the color of the water before and after mixing at the confluence
to gauge the (relative) discharge of the Klamath and Trinity Rivers?

Maybe ...

We can estimate (spectral) absorption and scattering from

Remote Sensing Reflectance as shown below. Assuming the two streams are
‘well mixed’ (good assumption), and the scattering can be neglected
(usually not a good assumption), then the change of absorption should vary
linearly with discharge. Back of the ‘envelope’ estimate for this scene is:

Klamath Pixel Absortion at 490, 550, 665 nm Scattering at 490, 550, 665 nm

03[
0.9
([ ]

0.8 B 025 [ J

0.2~

08" Trinity Absorption at 665 NM  ——p _
£ ool Mixed Plxel Absorption at 665 nm —p o 5
E Y % 0.15—
" oal Klamath Absorption at 665 nm —» ¢ | 8 ¢ o .
([ J 01

@ Coastal Ocean Absorption %8

01 i [ J PY

1 | 1 1 1 1 1 1 1 1 1 1 1 | | | | 1
0
480 500 520 540 560 580 600 620 640 660 680 480 500 520 540 560 580 600 620 640 660 680

Mixed Pixel Trinity Pl xel Wavelength (nm) Wavelength (nm)

Reference for Algorithm: Pitarch, J., Vanhellemont, Q., 2021. The QAA-RGB,Remote Sensing of Environment 265, 112667.

Use 660 nm band (mass balance ...):
52% of water is from Klamath and 48% from Trinity
From instream USGS Gauges:
Klamath Discharge at Orleans 20,000 ft*3/s
Trinity Discharge at Hoppa 16,500 ft*3/s ,
Discharge of Klamath relative to Trinity at Confluence 16,500/(16,500+20,000) = 0.55, or Mg o 0-br
55% of water is from Klamath and 45% from Trinity




2019-04-18 Trinity River - South Fork Confluence
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Hydrqvulic Mining on the Trinity River
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Prior to restoration, the Trinity River at Oregon Gulch ran in a straight line and mountains of mining

tailings blockaded the bank. Photo: Aaron Martin, Yurok Tribal Fisheries Department




Trinity River Restoration began in 2022 at Oregon Gulch
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