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Introduction

Global impacts of climate change - Rising CO, levels and the
addition of other greenhouse gases cause infrared wavelengths of
light to become trapped in the atmosphere, leading to a generally

warmer global climate.

Record wildfires (e.g. Australia)
Record heat waves (e.g. AZ)
Extreme droughts (e.g. CA)
Extreme rainfall (e.g. MD)
Intensified hurricanes (e.g. FL)
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Time Scales - Climate normals are usually gathered over a 30-year
period, meaning the time scales are very long. Weather timescales

are shorter and very chaotic

Background

Vegetation and soils store around 50% of the CO,, being produced
by humans. Plants use photosynthesis to absorb CO,, from the
atmosphere. Organic matter is created from leaves and plant
mortality. The dead organic matter creates food for microbes in the
soil, which create CO2 that goes back to the atmosphere.

-Keeling Curve shows annual cycle;
-Growth mid-year decreases CO,
-Winter months release CO,

-Overall upward trend:

-Starting at CO,, 320 PPM ~1965
-Ending at CO, 410 PPM ~2020

-HOBO temperature
sensor

-Solvita CO,, probes
-Jar for soil samples
-Ruler for soil depth

-Shovel for digging soil accurate
-GPS device (phone) | { ™
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Materials and Methods

Chose areas to\
collect soils from:
forested,
developed, wet,

N

Pictures of

buried in
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Standardization of Samples Collected June 25 - 27: \
the HOBO e Buried HOBO sensor- standards from sample test

sensor in the _ e Soil collection at 2" to 3" in depth near the sensor
hole it was e Jars filled halfway (roughly 2 inches)
@

Samples collected as close in time as possible

Probes \
deployed in
jars of soil
immediately
after soil was

\ collected N

Soil was \
cleaned of
any rocks,

sticks, or

other objects
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Results from
- probes
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Pictures of each\
probe next to the
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all probes
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- Surface temp.
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All data recorded was put into a spreadsheet which included:

Weather notes
CO, ID card reading

N

J

*A “weird” location was anything deemed interesting to test such as a farm field or the soil near decomposing material.

Results

Our results showed that larger amounts of vegetation led to a

greater CO, content within the soil. Below is the vegetation of our
land areas based on the Multi-Resolution Land Characteristics

(MRLC) 2019 data:

Athens County, OH

4 km?

Steuben County, NY
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Legend

Elk County, PA

Anderson County, TN

16 km?

Different Points Where Soil was Collected

B Open Water (11)
Perennial Ice/Snow/ (12)
Developed, Open Space (21)
Developed, Low Intensity (22)
B Developed, Medium Intensity (23)
B Developed, High Intensity (24)
Barren Land (Rock/Sand/Clay) (31)
Unconsolidated Shore (32)
B Deciduous Forest (41)
B Evergreen Forest (42)
Mixed Forest (43)
Dwarf Scrub(AK only) (51)
Shrub/Scrub (52)

Sedge/Herbaceous(AK only) (72)
Lichens (Ak only) (73)
Moss (AK only) (74)

B Cultivated Crops (82)
Woody Wetlands (90)
Emergent Herbaceous Wetlands (95)

Grasslands/Herbaceous (71) ke
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- Developed regions; CO,
content was high and had little
temperature correlation

Weird and forested; higher
CO, levels than developed

areas and a positive
correlation

The wet sites had the least
amount of CO,, with a strong
negative correlation

Map made in batchgeo.com

CO, vs Temp from collection sites:

Soil CO2 Activity (CO2-C Ib/acre)

Soil CO2 level vs Air Temperature
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Graph data made in RStudio
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Conclusions

Based off of the results, we found:

- Forested and weird areas held the most carbon in their soill,
especially at higher temperatures
I. Forested areas due to the vast amounts of plants that
absorb CO, in their vital processes (respiration and
photosynthesis)
Ii. Weird areas due to various possible reasons
- Some were farmland, whether that be for crops or
animals, that produced carbon from animal waste and
fertilizers
- Others had decomposing plant matter on or near it
causing carbon to be generated

The data collected shows a positive relationship between the
amount of vegetation in an area and the amount of carbon
recorded.
- This is reflected in the land usage maps from MRLC
- Areas that recorded high amounts of carbon were either mostly
deciduous forests or pastures/hay.

The forest soils having larger amounts of CO, could be in part due to
the time of year when data was gathered (summer months)

Why this is important:

- Improving carbon through soil use and land management can help
to mitigate climate change, combat degrading soils, and address
food security.

- Deforestation, wildfires, and other forms of ecosystem disturbances
are causing the Earth to lose some of its best forms of CO,
mitigation.
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