
Klamath River 
sediment transport 
tracking.
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Our Goal 
In this project, we were monitoring 
the Klamath River during the world’s 
largest dam removal project to date 
(more information here). Four dams were 
removed from the Klamath River system. A 
vast amount of sediment had been blocked 
from flowing downstream through the river 
by the dam walls, pilling up in the upstream 
reservoirs for decades. Once the dam 
walls were opened up, these sediments 
were released in an instance. Given the 
massive amounts of accumulated material, 
these sediment flushes carried extreme 
loads and were disruptive for fish and the 
aquatic ecosystem in general. However, 
once flushed out, the passage was clear 
for schools of salmon and other endemic 
species to roam freely and return to their 
traditional spawning grounds, which had 
been blocked off for decades. Klamath River Renewal Project map. Source: https://klamathrenewal.org/the-project/



What we did.
We helped a large remediation company to carry out the 
environmental assessment in this project, specifically with 
regards to the sediment flushes through the system, and effects 
on overall river water quality. Our sensor systems were installed 
throughout the river system and primarily used to aid satellite data 
interpretation and to close gaps in their observational window, i.e. 
due to cloud cover. These sensors were also complementing the 
monitoring efforts by the local Karuk tribe and USGS, who operate 
a dense sensor network along the river. 

We installed four of own hyperspectral GybeSensor systems 
throughout the river system to aid the satellite data interpretation 
and to close gaps in the observational window, i.e. due to cloud 
cover. This complements the monitoring efforts by the local Karuk 
tribe and USGS, who operate a dense sensor network along 
the river. 

Observing Sediment Flushes.
A major sediment flush started at the former Irongate Reservoir 
and got washed downstream in an event end of February 2025, as 
captured by several turbidity measurement stations on its journey 
to the ocean. The slug took several days for that distance and 
dissipated a large amount of the sediment en route (as indicated by 
a 4x decrease in turbidity).  

Such time series were consolidated and extrapolated into the 
spatial domain — transects along the full river monitoring reach. 
Below you can find an illustration of some of our hourly-derived 
transects for a two-day period, showing the sediment slug released 
at the former Irongate reservoir traveling through the system to 
the ocean.

In situ measurements along the Klamath, from upstream to downstream, showing the transport and dispersion of a large 
sediment slug from Irongate reservoir to the Klamath Mouth at Turwar. 



A few examples of modelled transects along the Klamath, based on the input data from above, showing  
the sediment slug transport along the river (across space and time). These were generated hourly.



Klamath Mouth, as observed from space by the ESA Sentinel 2 satellite on 2025-05-05. Sediments transported 
downstream by the Klamath enter the ocean and disperse in the currents. 

Using this unique 
combination of 
satellite and sensor 
data, and transport 
models, we were 
able to successfully 
track high sediment 
flushes through the 
entire river system.

Adding spatial information. 
Complementing the in situ sampling, we also monitored the 
Klamath from space, using a range of satellite platforms to fully 
capture the dynamics in the river. With this technology we were 
able to map the extent, intensity, and type of sediment slugs 
moving down the river and into the ocean. 

The ground-based observations presented above were pivotal in 
interpreting the satellite imagery. We combined these data streams 
to power an operational digital twin of the the river, which allows 
for a complete status assessment at any time and point in the river. 


