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How might changes to federal government funding agencies impact winter monitoring and science?

The Great Lakes Science Advisory Board's report demonstrates the importance of raising the profile of winter science to help to
protect and restore Great Lakes water quality through the cooperative actions of the US and Canada, in partnership with other
stakeholders and rightsholders. The Science Advisory Board provides its expert advice to the International Joint Commission on
research and scientific matters. Neither the Commission nor its advisory boards take positions on specific domestic programs or
political positions of either government.

What are the details of the 2022 and 2025 Great Lakes Winter Grab efforts? Are there opportunities to scale them up to
improve their temporal and spatial coverage?

The 2022 Great Lakes Winter Grab is a grassroots effort, spearheaded by Ted Ozersky, Associate Professor at the University of
Minnesota-Duluth. The effort was spurred by the urgency researchers felt to collect wintertime data following an article on the state
winter in the Great Lakes, published in the Journal of Geophysical Research: Biogeosciences. Presently, there are more than a
dozen institutions who participate in Winter Grabs. While efforts are still small and rely on researchers to contribute funding, the
effort did receive support from Michigan Sea Grant for the 2025 sampling.

Key to enhancing the Great Lakes Winter Grab efforts is to secure sufficient, ongoing funding to cover the costs of monitoring
activities. Including wintertime monitoring as a component of the Cooperative Science and Monitoring Initiative (CSMI) sampling
program would help fill the resource gaps.

Have there been any efforts to develop safety and operational protocols that might be the foundation of standard protocols?

This project did not seek to develop safety and operating protocols for Great Lakes winter science efforts.

While safety is a critical concern when conducting wintertime data collection, efforts are limited by a lack of funds and access to
other resources for training. There are considerations for developing safety protocols beyond the safety of researchers. For example,
vessels coming in to or out of port may cause wave actions that impact ice fishers. Additionally, considerations are needed for how
to safely recover equipment or vessels in the event of an accident.

There are grassroots efforts to provide formal safety training. In 2024, a collaborative of US institutions hosted a winter limnology
school to train researchers on ice safety. Participants learned how to assess the relative safety of ice conditions, how to avoid
accidents on the ice, how to help others in distress, and how to rescue themselves.



https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2021JG006247
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2021JG006247
https://greatlakescsmi.org/
https://winter-ice.github.io/winter-ice/wschool.html
https://winter-ice.github.io/winter-ice/wschool.html
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Were there any findings or insights from the Science Advisory Board project that surprised you?

Michael Twiss: The biggest surprise for me was learning how many people—researchers, practitioners in the government and
in universities—were thinking the same way [about the need to enhance winter science]. Most of the time, access is available
during the summer but people always ask those questions about the wintertime. When we started putting together our
workshops, it was really a bit surprising to see how many people were already working in some aspect of winter science.

Maggie Xenopoulos: There were some interesting things that came out of [the project], like how winter has far reaching
consequences for a lot of people. When the contractor was putting together data sets, they were looking at things like when do
[people hear] the sound of the first peepers, or when ice rinks come out and off. These are things that are not that we don't
necessarily think about when we're working on the Great Lakes. One of the things that I didn't fully appreciate coming into this
[project] is that there are important socioeconomic effects that we have to consider with the changing climate in the Great
Lakes.

How could new technologies help to enhance wintertime data collection?

The capacity of the Great Lakes science community to collect winter observations is limited by the infrastructure available to get
safely out on the water. Emerging technologies, such as ice-capable autonomous underwater vehicles (AUVs) and buoys and
other innovative approaches, could enhance cold weather data collection efforts. However, other resources would be needed,
such as ice-hardened vessels or hovercraft, to enable researchers to more safely conduct research on the lakes’ waters.
Investments in winter science infrastructure would need to consider both manned and unmanned options.

What collaborative efforts exist to support Great Lakes science data collection?

There are collaborative, data collection efforts between Canada and the United States in the Great Lakes. Under the Great Lakes
Water Quality Agreement, the two countries operate the Cooperative Science and Monitoring Initiative (CSMI). The goal of the
CSMI program is to sample each of the Great Lakes in a five-year rotation. Planning and priority setting for sampling is done in
collaboration with stakeholders and rightsholders from federal, state and provincial agencies, Indigenous communities, academia
and binational commissions, like the International Joint Commission, focused on protecting the Great Lakes.

Incorporating wintertime monitoring into the CSMI program would ensure sufficient, ongoing funding for data collection efforts.



https://greatlakescsmi.org/
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Where can you access the current winter water quality data?

Appendix 2 of the Great Lakes Winter Science summary report provides links to the 42 datasets identified during this project.

If changes to winter conditions are rapid and exponential, how will they factor into the dynamic of winter research? How
should researchers and decision makers weigh the results?

Winter conditions on the Great Lakes are changing, and it is happening before scientists understand how the lakes operate in cold
weather conditions. There is not currently a robust baseline against which to compare new data. This underscores the urgent need to
put a routine, wintertime surveillance and monitoring program in place, to help better contextualize current and new monitoring
data.

How do you weigh the need for more winter science funding versus maintaining funding for established spring and summer
research?

Due to the challenges presented by monitoring during cold weather, data collection has largely occurred in the spring and summer,
when it is safer to be on the water. Warm weather data collection is an essential part of Great Lakes science efforts. This report
advocates that efforts to increase wintertime monitoring should be a complement to existing efforts, not a replacement.

Are there possible partnerships that could be explored to strengthen winter science? Is there a role for participatory
science?

There are many possibilities to help increase sampling efforts. Engaging ice fishers in participatory science, where non-professional
scientists engaging in monitoring activities, could help to fill in sampling gaps. Additionally, drinking water intakes could be a
source of wintertime data, as they are already monitoring water quality.

What is missing is a way to tap into existing data and coordinate data from a variety of sources. The report recommends that
Canada and the United States develop the architecture for a master, open-access, winter science database.

While a greater understanding of the Great Lakes in winter is needed, what are some of the known lake-specific winter
science gaps and impacts?

There are some insights into the lake-specific impacts of winter. Lake Superior, despite being the coldest lake in summer, doesn't
freeze over as often as Lake Erie, the shallowest lake. Lake Superior is the fastest warming lake on the globe and it is beginning to
experience algal blooms; this may be tied to warming winters, but more research is needed. At the other end of the basin, when
Lake Erie does not have ice cover, the type of phytoplankton present changes dramatically.

Each of the Great Lakes has unique behaviors, so monitoring and surveillance should occur in each lake on a routine basis.



https://ijc.org/sites/default/files/SAB_WinterScienceReport_2025.pdf#page=16
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Do the report findings extend to smaller waterbodies in the Great Lakes watershed, such as the Finger Lakes in New York?

To better limit the scope of this project, the report focused on the five Great Lakes. Lake ecosystems may vary. Other lakes in the
Great Lakes basin may experience similar issues related to the effects of changing winter conditions, and the general findings from
the report may be applicable.

As a small not for profit organization (Lake Huron Coastal Centre) who does have a scholarship fund that helps graduate
students do research work on Lake Huron. How can we help augment winter science? Does the report provide some ideas
on this topic of targeting individual academic research efforts?

While the report does not offer recommendations on how to boost individual academic efforts, Great Lakes winter science would
benefit from increasing interest and support at all levels.

In terms of targeting support for individual academic efforts, winter science could be listed as a topic area for scholarships. The
report’s literature review identified a number of current research gaps and could be provided as a guide for potential scholarship
recipients.

Could the Great Lakes serve as an analog for Arctic or Antarctic conditions where equipment, methods, and vessels can be
tested?

The Great Lakes could serve as an analog for Arctic and Antarctic waters, but only to a limited extent. The Antarctic and Arctic
oceans have vastly different ecosystems and water chemistry than the Great Lakes. However, the waters’ ecosystem process may
experience similar adverse effects from increasing temperatures and losses of ice cover. Additionally, using the Great Lakes for
personnel training and testing, as suggested, would be cost-effective.

Turbidity itself is often overlooked as an impact. What is lake turbidity like in the winter as plants decay and road salt
enters and is it mostly when there is no ice and strong winds? Or a fair amount of turbidity even when there's ice cover?

An early paper to describe large diatom (phytoplankton) blooms in Lake Erie during winter described how turbidity was low in
winter. This is due primarily to two factors, a high degree of phytoplankton in the water and also resuspension of clay during high
wind events over ice-free lake surface, which relocates sediment from the lake bottom. Increasing salinity of the lakes will
contribute to an increase turbidity since ions from salts stabilize clay particles in solution and prevent them from aggregating and in
extreme cases would destabilize clay deposits in sediments.

The article Diatoms abound in ice-covered Lake Erie: An investigation of offshore winter limnology in Lake Erie over the period
2007 to 2010 in the Journal of Great Lakes Research provides more details.



https://ijc.org/sites/default/files/SAB_WinterScienceReport_2025.pdf#page=14
https://www.sciencedirect.com/science/article/abs/pii/S0380133011002619
https://www.sciencedirect.com/science/article/abs/pii/S0380133011002619
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There is a lot of focus on remote sensing, which is generally restricted to near-surface waters and is not yet capable of
assessing profiles or surface dissolved silicate and other ecosystem-critical components. With the progression of plankton
community structure towards a diatom-rich situation again, non-phosphorus nutrients may become of academic interest.
What work is being done to obtain profiling data during winter sessions?

Non-phosphorus nutrients, such as nitrate and ammonium, support phytoplankton production. At present there are no routine
surveillance and monitoring activities that conduct any profiling of water chemistry in any of the Great Lakes.




