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Vethodolog

In this project, student researchers analyzed the relationship between

Friends

Research Questions

Conclusion

At the end of the fifteen-year study period, the

alr temperature and key water quality parameters over a fifteen-year
period in Southeastern Michigan. This study focused on how
fluctuations in air temperature correlate with water temperature,
dissolved oxygen levels, nitrate levels, and pH levels, providing
Insight into potential environmental trends. Data collection took place
annually in early May from 2009 to 2024, ensuring consistency in
seasonal conditions. By examining long-term patterns, the researchers
aimed to determine whether rising air temperatures influence aquatic
ecosystems and water quality parameters. The research involved field

~ = o | 1. Is there a chronological relationship between

atmospheric variables, such as air temperature, and
hydrologic variables, such as water temperature,
dissolved oxygen, pH, and nitrates?

2. Is there a chronological relationship between water
temperature and dissolved oxygen, pH, and/or nitrates?

3. Has there been a significant change in the levels of
atmospheric and hydrologic variables between 2009

researchers concluded that air temperature and water
temperature can significantly impact select water
quality parameters, such as dissolved oxygen, total
nitrates, and pH. A strong, indirect relationship was
observed between almost all these parameters in
correlation to air and water temperature - apart from
pH vs. water temperature and air temperature vs. water
temperature. The difference between air temperature in
comparison to dissolved oxygen levels, total nitrate

data collection using standardized measurement techniques to
minimize human error and ensure data reliability. Temperature and
water quality readings were taken at the middle branch of the Rouge
River. Dissolved oxygen levels were measured to assess aquatic

Over 15 years, student researchers gathered Researcher organizes data
hydrologic and atmospheric data from the In chronological order.
Rouge River's middle branch to track trends.

and 20247 concentration, and pH levels were notable, with a

: yearly increase in air temperature corresponding to a
Null HypotheSIS decrease in these water quality parameters and vice

health, while nitrate levels provided insight into nutrient pollution. pH
levels were recorded to track changes in water acidity or alkalinity,
which can impact aquatic life. The findings of this study contribute to
understanding the broader implications of climate change on
freshwater systems. By identifying trends in air and water temperature
relationships, as well as shifts in water chemistry, this research
provides valuable data for environmental monitoring and
conservation efforts. Future studies can expand on this work by
incorporating additional variables, such as precipitation patterns and
land use changes, to further explore the interactions between climate
and freshwater ecosystems.

After analysis, researchers Input data
Into the GLOBE database.

Researchers in‘put data into a
spreadsheet for analysis.

1. There is no chronological relationship between
atmospheric variables, such as air temperature, and
hydrologic variables, such as water temperature,
dissolved oxygen, pH, and nitrates.

2. There is no chronological relationship between water
temperature and dissolved oxygen, pH, and/or nitrates.

3. There has been no significant change in the levels of
atmospheric and hydrologic variables between 2009
and 2024.

versa. Moreover, similar inverse trends were seen with
water temperature to dissolved oxygen levels and total
nitrate concentration, with each yearly increase in
water temperature corresponding to a decrease in DO
levels and total nitrate concentration. In contrast, air
temperature and water temperature demonstrated a
directly proportional relationship. On the other hand,
little to no correlation was found between water
temperature and pH levels, suggesting that while these
conditions can influence aquatic systems, their impact
IS not significant. The information from this research
has significant implications for climate change.

Spanning a period of fifteen years, this study presents
the opportunity for further analysis and expansion to
Include other branches of the Rouge River Watershed,

Discussion Results

To reduce uncertainty, the study could be expanded to account for
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example, limiting the study to a single season may overlook
fluctuations in water quality caused by human activity, storms, or
biological factors like species composition changes throughout the
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