
 

 

River morphology and freshwater 

salmon habitat 

Measuring stream velocity 
 

 

Photo by Nicole Christiansen 

NAME: _________________________________ 

DATE: ______________________ 
 

 

  

    Pacific Salmon Foundation 

    320-1385 W 8th Ave 

    Vancouver, BC, 

    V6H 3V9 



 

2 

 

Vocabulary 
 

Velocity: The speed at which something or someone travels. In this case, we refer 

to the stream velocity, or the speed at which the water is moving, usually 

measured in meters per second (m/s). 

 

Thalweg: The deepest part of the channel, which also happens to be where the 

flow will be fastest. The thalweg is not always in the centre of the channel, 

and often is skewed to one side when channels bend or curve. 

 

Channel: 

 

A wide strait or waterway between two landmasses that lie close to each 

other. 

  

  

  

  

 

  



 

3 

 

Measuring Stream Velocity: Part 1 

 
 

 

Given the importance of salmon to the ecosystems and peoples in the North Pacific, there are many 

scientists and researchers studying the relationships between salmon and their environments to better 

understand how suitable habitat is and what may be affecting their health and survival. Based on what 

you learned from Kyla and Maria, pretend you are a Salmon Scientist and make predictions for the 

following questions.  

Here are five questions. For each one, develop a hypothesis or a prediction of what you think the 

answer is. Bonus points if you can suggest a test that would help you figure out the answer. For 

example:  

 

Research question example: How will changes in the width affect velocity on the same stream? 

Prediction: On the same stream, an area that is narrower will have a higher velocity than the wider 

area of that stream. This is because the volume of water in the stream has not changed, so the water 

moves faster and with more force to get through the narrower channel. 

 

Test: Set up two race courses - one to measure velocity at the narrow stretch of stream, and one to 

measure velocity at the wider area of the stream. Compare the time it takes for a floating rubber ducky 

to travel the same distance in both areas. 
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Research question 1: 

What will happen if we only 

measure stream velocity from 

the thalweg?  

 

 

 

Prediction: 

 

 

 

 

 

Test: 

 

 
 

Research question 2: 

How can we get an accurate 

estimation of the average 

velocity of the stream? 

 

 

 

 

 

Prediction: 

 

 

 

 

 

Test: 

 

 

Research question 3: 

How will climate change impact 

stream velocity over time? 

 

 

 

 

Prediction: 

 

 

 

 

Test: 
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Research question 4: 

What are some reasons why 

stream velocity might change 

over the course of one day or a 

week? 

 

Prediction: 

 

 

 

 

Test: 

 

 
 

Research question 5: 

 

Revisit the stream width exercise 

- what do you think you would 

see if you measured the wetted 

width every six hours and 

graphed it with stream velocity? 

 

Prediction: 

 

 

 

 

Test: 
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Measuring Stream Velocity: Part 2 
The velocity of, or the speed at which, water moves in a creek, stream or river has a huge impact on 

the habitat. Flowing water delivers oxygen below the surface, and helps to keep Pacific salmon eggs 

in the spawning gravels oxygenated. Pacific salmon prefer streams where the water is moving, but not 

too fast! The faster water moves, the more force it may have to carry particles with it. This means that 

fast-flowing rivers may be more turbid than slower-moving waters. Fast-moving water can also carry 

debris like branches, leaves, and LWD - all of which can alter the habitat by creating blockages, adding 

nutrients or providing cover.  

Velocity is rarely uniform across a channel - the area with the fastest flow is called the thalweg, and it 

will also be the deepest part of the channel.  Maria and Kyla measured velocity in metres per second 

(m/s) at a few points across the channel each hour so they could get a more accurate sense of the 

waterway’s velocity. Below is a table of the values that they calculated. It shows the average stream 

velocity for every hour for an entire day – starting at 6 am through 5 am the next day. Plot the values 

they collected into a graph to see how the stream velocity changed throughout the day! Plot in 0.05 

increments. Provide a title for the graph and label the x and y axis. 

Time Velocity (m/s)  Time Velocity (m/s) 

6:00 am 0.14  6:00 pm 0.14 

7:00 am 0.13  7:00 pm 0.16 

8:00 am 0.14  8:00 pm 0.16 

9:00 am 0.20  9:00 pm 0.16 

10:00 am 0.22  10:00 pm 0.16 

11:00 am 0.22  11:00 pm 0.20 

12:00 pm 0.23  12:00 am 0.20 

1:00 pm 0.22  1:00 am 0.22 

2:00 pm 0.18  2:00 am 0.24 

3:00 pm 0.16  3:00 am 0.27 

4:00 pm 0.14  4:00 am 0.26 

5:00 pm 0.14  5:00 am 0.24 
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