Precipitation’s Effects on Dissolved Oxygen
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This report examines the relationship between precipitation and dissolved oxygen (DO) levels in a river, hypothesizing that Plannln g I nve S tl gatl O n S o o
precipitation decreases DO by increasing nutrient runoff. The experiment was conducted over several weeks, measuring DO and nitrate . . An alyz lng D at a I nter Pr e tln g D at a
concentrations on both dry and rainy days. Precipitation amounts were monitored alongside changes in DO, with additional focus on nitrate Descrlbes the p lannlng p rocess The days with no dissolved oxygen levels were untested dates from which I had collected This Stlldy aimed to test the hypothesis that precipitation would decrease dissolved oxygen
and nitrite levels to assess nutrient runoff. The results showed that days with precipitation generally had lower DO levels compared to dry First, I recorded the date and recorded the water temperature that I received o o . ,
data from precipitation levels. Nitrite and nitrate wasn’t tested on November 6th, 23rd, 30th, or levels in a river. The data showed that dissolved oxygen levels tended to be lower on days with
days. For example, on November 6th, with the highest precipitation (0.43 inches), DO levels dropped to 5 mg/L, while on drier days, DO
peaked at 8 mg/L on December 6th. Nitrate concentrations were highest on November 8th (0.5 ppm) and November 26th (0.3 ppm), from Dr. KG. Then, I gathered all of my materials I would use which involved December 4th. Nitrate levels had been highest on November 8th being at 0.5 ppm, the second measurable precipitation, supporting the hypothesis. For example, on November 6th, with the
inciding with rainfall, rting the hypothesis of nutrient ff. Nitrite levels remained at 0 nd had no significant impact on DO. .. . . . . . . e . . . .
FOMTITING W THIITET, SHPPOTHIG TS TOPOTIEnts OF ETHETL THHOT, TS el TRt 17 PRI At TTHO SISHE Tpaer® a WaterWorks nitrite and nitrate test strip kit which required me to dip it into highest was on November 26th at 0.3ppm. The rest of the tested days it was at 0 ppm while highest precipitation (0.43 inches), dissolved oxygen was recorded at 5 mg/L. In contrast, on drier
These findings suggest that even modest precipitation can influence DO levels by affecting nutrient runoff. The trend observed highlights the
need for further research to examine the effects of larger precipitation events. This study underscores the importance of understanding how the river water f()r a Seeond then I let 1t S]t f()r 30 SGCOIldS. Then | Compared nitrite levels were 0 ppm each tested day The precipitation levels was higheSt on November 6th days, oxygen levels were higher, reaching 8 mg/ L on December 6th. Nitrate levels peaked at 0.5
environmental factors, like rainfall, impact river ecosystems, particularly concerning water quality and aquatic life. . . . .
. : : at 0.43 inches, on November 23rd it was at 0.03 inches, and on November 26th it was 0.02 ' '
\ / the color to the colors on the test strip container to determine the level the ppm on November 8th and 0.3 ppm on November 26th, which corresponded with days when there
. o . inches. Other than those dates, it remained at 0 inches. Dissolved oxygen levels was at 5 mg/L was precipitation. Nitrite levels stayed at 0 ppm throughout the study.
/ \ nitrates and nitrites are at. Next, I recorded the dissolved oxygen levels

on November 8th and 26th. On December 2nd, it was 5.5mg/L and on December 6th it was at 8

|
R e S e a rc h Q u e Stl o n through the CHEMets Kit. It required me to grab a 25mL sample of the river Given the small sample size (only a few days with measurable precipitation), more robust

mg/L. Dissolved oxygen levels slowly increased over a period of time, precipitation was highest
statistical analysis, like correlation or regression, would be needed to fully assess the relationship

.« . . . . water, place an ampoule tip into the water and break off the tip and allow the
Does precipitation have a 81gn1ficant 1mmpact on P P P P in early November but then usually remained at 0 inches besides November 23rd and 26th, and
di Ived 1 1 £ . 5 ' . . . . between precipitation and dissolved oxygen.
1SsolveE OxXyg cn Ievels or a river: river water to fill. Then I inverted the stick several times. After it completely nitrate was highest on November 8th and had one other instance on November 26th but normally

River health Impacts the entire sur roundmg area and under Standlng Multiple factors could’ve been done to better the experiment. The small number of data

filled, I dried the stick and let it sit for two minutes. Then I color matched to ' e ite
how and why the health may decrease can help to better the remained at 0 ppm like nitrites.

environment. Dissolved oxygen levels directly show diverse and the kit’s dissolved oxygen levels to determine the level. The hydrosphere Fzgure # 1
healthy an ecosystem may be. Many factors may influence this but

points makes it difficult to draw strong conclusions. Additionally, environmental factors like

temperature or biological activity, which weren’t controlled for, could have affected the results.
GLOBE dissolved oxygen, nitrate/nitrite, and water temp protocols were used. Dissolved Oxygen (mg/L) Overtime

8

n even a small amount of precipitation negatively aff river? . . .
can even a small amount ot precipitatio cgatively atiect a rive To improve the experiment, more frequent sampling and a broader range of data would help

How can we fix this to better the environment and fix negauve To gather weathering factors, I used the website Weather Underground to find

conditions to improve water quality? i clarify the relationship between precipitation and dissolved oxygen. Controlling for other

K / the weathering history of my area during the days tested. environmental factors and performing more detailed statistical analyses would reduce
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How do weather and rainfall affect the dissolved oxygen of the Ottawa River? If wind and precipitation are above Osborn'St  ~~Osborn'St —

average, then the dissolved oxygen of the Ottawa River will decrease because rainfall can wash away important

nutrients into creeks and decrease dissolved oxygen within a few days of rain. River health is essential, more than what GLO BE B ad g e S F Z g ure # Z / - \
one would think. The river's health is critical to the community's overall well-being by affecting the water supply. When Be a Collaborator C o n c I u S I O n S

Precipitation (in.) Overtime

nutrients are washed away, the water quality of a river worsens and damages the surrounding environment. All team members are listed including students from the same school or schools from around the 0.5 Drawin g CO nclusions & Next Step S
Understanding how weather impacts a river's health is vital to helping the environment. Dissolved oxygen levels tell us world, along with Cleaﬂy defined roles, how these roles Support one another, and descrlptlons , , _ , o _ . : :

of each student’s contribution. The descﬁpdons clearly indicate the advantages of the 04 This experiment aimed to explore the impact of precipitation on dissolved oxygen levels in a river, with the hypothesis that
the amount of oxygen available for organisms to breathe, when essential nutrients are washed away due to rainfall, this collaboration. If the students collaborated with students from another SChOOl, describe how

0.3 precipitation would decrease dissolved oxygen levels by increasing nutrient runoff. The results supported the hypothesis, as the data

working with other schools improved the research.

damages dissolved oxygen levels and harms aquatic life. showed a general trend where days with precipitation had lower dissolved oxygen levels compared to days with no precipitation. On

Be a Data Scientist 0.2

Precipitation (in.)

Heavy precipitation is defined as excessive or abnormal amounts of rain or snow depending on location and The report includes in-depth analysis of students’ own data as well as other data sources. Students -~ November 6th, when precipitation was highest (0.43 inches), dissolved oxygen was lower (5 mg/L), while on drier days, oxygen
season. According the EPA (n.d), climate change can produce more intense precipitation. Excessive precipitation discuss limitations Of these data, make 1nfer§nces about past, present, or fut}lre events, or use levels were higher, peaking at 8 mg/L on December 6th. Nitrate concentrations were highest on November 8th (0.5 ppm) and
data to answer questions ot solve problems in the represented system. Consider data from 0.0 BN ==
. . . . . . . 11/06/2024 11/08/2024 11/23/2024 11/26/2024 11/30/2024 12/02/2024 12/04/2024 12/06/2024 neiding wi ' itati ' ' ation
increases risks of floods, erosion, and causes many issues for river health. Firstly, heavy rainfall leads to runoff, other schools of data available from other databases. November 26th (0.3 ppm), coinciding with days that had higher precipitation, further supporting the idea that precipitation might
Date
Be an Engineer influence nutrient runoff and oxygen levels. Nitrite levels remained at 0 ppm throughout, which did not appear to have a direct impact

depleting the river of vital nutrients. A lack of nutrients, like nitrogen and phosphorus, leads to increased algae that _ . . .
The report uses student-generated sources of evidence to describe an engineering problem, looks

eventually deplete oxygen as the algae die and decompose, blocking sunlight from reaching the river (University of at solutions through engineering, ot optimizes a design to address a real-world problem, and Fig-u re # 3
describes the potential impact of the engineering principles on the environment.

on dissolved oxygen. While the relationship between precipitation and dissolved oxygen was more apparent with small amounts of

o _ . . . . . precipitation, higher levels of precipitation might show a more significant effect. These results suggest that even modest amounts of
Michigan, 2019). Extreme rainfall can sometimes result in the release of sewage water into rivers which damages how

Make an Imp act precipitation can influence dissolved oxygen levels, likely through nutrient runoff, and further studies with greater variability in

sanitary the water 1s. Especially in areas where rivers are used as water sources this can be extremely dangerous, The report cleatly describes how a local issue led to the research questions or makes connections
Nitrate (ppm) and Nitrite(ppm) \\ itati - - - - -
- . precipitation could provide a clearer picture of this relationship.
causing diseases or issues (Fourth National Climate Assessment, 2023). Intense rainfall stirs up sediments in the between local ?md gIObal 1mp.a(.:ts. tThe students Tleed to Cleg}ﬂy describe or S.hOW how the M Nitrate (ppm) = Nitrite(ppm)
research contributed to a positive impact on their community through making 05
riverbed, limiting photosynthesis. Heavy precipitation disrupts the natural oxygen distribution. The heavy precipitation recommendations or taking action based on ﬁndings. . ™~
] 0.4 I o

. . . . e . B TEM Professional
increases oxygen levels initially, leading to more fish activity which causes more fish kills, disrupting the river’s cas olcess1o _ _ . .

The report clearly describes collaboration with a STEM professional that enhanced the research 03
ecosystem. (Rossana Sallenave, 2019). With oxygen levels depleting, biodiversity is impacted leading to a less diverse methods, contributed to improved precision, and supported mote sophisticated analyses and

. t t t f lt G2 GLISA. (n.d.). Algal blooms. Great Lakes Integrated Science and Assessment (GLISA). University of Michigan. Retrieved March 4, 2025, from

and fragile ecosystem (Scripps Institution of Oceanography, 2018). Heavy precipitation can have detrimental affects on nterpretations ot results. tps:glisaumich.cduresources-tools/elimate-mpacts/algal-blooms.

Be a STEM Sto ryteller 0.1 Luo, Al., Chen, Iz., Gao, X., Car\lllalho,/ /1(41., Zhal/lg, H., &/Yang, J. (2024). The impact of rainfall events on dissolved oxygen concentrations in a subtropical urban reservoir.

. . . . . . . . . . . Environmental Research, 244, 117856. https://doi.org/10.1016/j.envres.2023.117856
the health of rivers by eXhauStlng dissolved ORyEEH 1€V618, which are vital for the survival of OfEanisHS. Runoff The report dGSCflbes or ShOWS hOW the Studeﬁts Shafed the St()fy Of thelr fesearCh In a creattve 0.0 Sallenave, R. (n.d.). Understanding and preventing fish kills in your pond (Guide W-105). New Mexico State University. Retrieved March 4, 2025, from
. . o . o . 11/06/2024 11/08/2024 11/23/2024 11/26/2024 11/30/2024 12/02/2024 12/04/2024 12/06/2024 ST e vt et 0L
carrying sewage pollutants, nutrients, and organic matter contributes to oxygen depletion, harming biodiversity and way. This could be via a dramatic interpretation, a blog, Instagram post, artistic rendenng, or Sl S . . o o ' ,
U.S. Environmental Protection Agency. (n.d.). Climate change indicators: Heavy precipitation. U.S. Environmental Protection Agency.
: https://www.epa.gov/climate-indicators/climate-change-indicators-heavy-precipitation#:~:text=Climate%20change%20can%20affect%20the.heavier%20rain%20and%20snow%20storm
disrupt ecosystems. By addressing these challenges, solutions can be made in order to replenish the health of freshwater any other way to cr CB.UVCIY shar = What the students 162,1' ned. .
U.S. Global Change Research Program. (2018). Chapter 21: Climate Change and Social Systems. In Fourth National Climate Assessment, Volume II: Impacts, Risks, and

resources. Adaptation in the United States (pp. 795-832). U.S. Global Change Research Program. https://nca2018.globalchange.gov/chapter/21/
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