MBNEP Blog Post: Continuous Water Temperature Monitoring in Our Creeks

The Morro Bay National Estuary Program (Estuary Program) monitors the water quality of local creeks using a variety of different indicators, including dissolved oxygen, flow, pH and conductivity (which is a measure of the ability of water to pass an electrical current). Staff and volunteers collect this data on a monthly to bimonthly basis.

For other parameters, such as water temperature, the Estuary Program uses continuous data loggers that record water temperature at thirty-minute intervals. This continuous dataset allows us to see the specific time and day when water temperatures begin to rise or fall. 

· Insert photo of Tidbit Installation
[image: TIDBIT-2-SBCJulyRedeploy]
· Caption: A temperature logger anchored to a rootwad

But why study water temperature? 

Water temperature directly affects which aquatic organisms can thrive in that environment. Sensitive aquatic species like steelhead trout need a temperature range of about 13–18°C, or 56–64°F, in order to spawn¹. If the temperature exceeds this level, especially for a prolonged period of time, steelhead and other species experience a substantial amount of physiological stress. This stress can affect their ability to survive and reproduce. 

In addition to its direct effects on biodiversity, water temperature has a substantial influence on a number of other factors, including dissolved oxygen, conductivity, and pH ². The Estuary Program continually monitors these trends and their relationship to water temperature dynamics.  

To date, the Estuary Program has eight continuous water temperature loggers deployed throughout the watershed. These small but mighty loggers are typically submerged in deep pools and attached to stable, live anchors that do not move, such as thick rootwads or the bases of hearty creekside shrubs. We can download data from these loggers in the field using a simple Bluetooth connection and a secure password. 

The Estuary Program uses HOBO TidbiT MX 2203 temperature loggers, which are accurate to plus or minus  0.2°C in waters that are between freezing and 70°C, or plus or minus 0.36°F between freezing and 158°F. These temperature loggers are relatively simple to use and do not need to be calibrated to continue collecting accurate data. This saves us time and ensures a continuous data feed. For comparison and quality assurance purposes, we manually check the water temperature at each site two or three times throughout the deployment period of each logger. The battery life on these loggers is so good that they could be left out in the stream for up to five years, taking a measurement every minute.

The Estuary Program typically deploys these temperature loggers in March and retrieves them in December, before any large winter storms might dislodge them and wash them downstream. 

Below is an example of water temperature results from a monitoring site on Chorro Creek during the summer of 2019. The blue line indicates the water temperature reading in degrees Celsius (°C) taken at 30-minute intervals. The red line is a reference line, showing the water temperature threshold for South-Central Coast Steelhead, which is 18°C, or 64.4°F. 

Temperatures above the 18°C threshold do not necessarily indicate sensitive species mortality, but they do place these species under physiological stress that can lead to the lack of reproduction. In the graph below, you’ll notice that in the height of the summer, water temperatures in Chorro Creek regularly exceed this 18°C threshold. 


[image: ]


If you look closer at the graph, you’ll notice that the blue line has a consistent variation pattern on a daily basis. To show this pattern in greater detail, the graph below enlarges three days in mid-summer, July 14 through 18. The consistent pattern here shows the diurnal fluctuation of the water temperature, where the water temperature begins to rise mid-morning, at approximately 10:00 a.m., and begins to fall around 5:30 p.m. 

In the graph below, water temperatures exceed the 18°C sensitive species threshold from about 2:00 p.m. until about 9:30 p.m. each day, with some days, like July 15, exceeding that level for even longer, from 1:30 p.m. until 11p.m.  Warmer water temperature typically leads to lower levels of dissolved oxygen.  These elevated temperatures mean that for sensitive aquatic species such as steelhead trout, Chorro Creek might not have adequate oxygen levels for seven to eight hours on an average summer day, and potentially even longer in the height of summer. The Estuary Program is currently researching continuous dissolved oxygen loggers and hopes to have continuous dissolved oxygen data soon. 

[image: ]

The following graph is from a monitoring site on Pennington Creek during the same time summer timeframe. 




Though Pennington Creek does still experience increased temperatures, it is for a shorter duration than Chorro Creek. The water temperature at Pennington Creek exceeded the 18°C threshold for 5.9% of the summer deployment, while Chorro Creek exceeded the threshold for 66.7% of the summer. 

The difference in temperature between the two creeks highlight the importance of connectivity between mainstem Chorro Creek and the tributaries such as Pennington Creek. Restoration projects such as the removal of the Pennington Creek Fish Ladder improved fish passage to Pennington Creek, opening up miles of high quality habitat while increasing the amount of water in the creek. 	Comment by Karissa Willits: Rachel, can you link to this project? I was having a hard time finding something about it on the website. You could also change this to a Chorro project in you want and angle it towards improving water quality but I can’t really think of one on Chorro that really addresses stream temperature since it is really due to the WWTP and we don’t want to talk about that. 

Additional results and analysis from on-going temperature monitoring can be found in our 2020 State of the Bay Report, as well as in our annual Creek Health Memo. You can find printable versions of both reports and other information about the Morro Bay estuary in our online library. We’ll be back with an update on the water temperatures for the 2019 water year soon!

For more questions about water temperature monitoring or water quality, please contact the Estuary Program. 

[image: ]	Comment by MBNEP: Could you provide a photo that includes a circle around the data logger (I am so visually challenged I can’t find it!)? We could then add it at the very bottom of the post and say “scroll to the bottom of the post to see where it is!” 

Can you find the data logger in this photo?



Makenzie O’Connor
MBNEP Monitoring Coordinator

	Comment by Makenzie O'Connor: KW comments:

-Could use a few more graphs, but we should maybe see what Rachel/Ann say?

-I think a full year graph of Chorro would be interesting. It’s adding a more positive spin that Chorro has issues, but not for the entire year

-I think a graph from Pennington would be interesting too. We often talk about how the tributaries have better water quality, but this might help show it.
	Comment by MBNEP: Hey folks! I love this post. It’s engaging, gives a behind-the-scenes look at the science, and involves cool graphs and photos. All good things! My thoughts are that I would love to include a graph and analysis for a point of time in the year when Chorro’s temperatures are optimal for steelhead. Perhaps that also lead to a discussion of how improving habitat on Chorro Creek could improve steelheads’ changes of survival. Just a thought! I like the idea of adding Pennington’s data, but I think it might be too long with that addition. Perhaps it could be a follow-up post that compares the water quality in the mainstem creeks to the tributaries and explains why there might be differences? What do you think?  
  
References	Comment by MBNEP: Thank you so much for including citations!!
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