NASA SEES EARTH SYSTEM EXPLORERS 2024

Analyzing the Impact of Solar Arrays on Surrounding Vegetation in

Agrivoltaic Farming for Performance Optimization

Yuki Qian, Ethan Poon, Eric Mittelman, Michael Manders, Enyan Perales, Arjun Nair, and Joan Miranda

ADbstract Conclusions

This project investigates the impact of solar arrays on surrounding vegetation within agrivoltaic
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« Results highlight the critical insights necessary for

systems to enhance operational efficiency. Agrivoltaics, which combines agricultural practices with
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The combination starts by reading and parsing the data
from the CSV files provided by the LandSat Time Series.

solar energy production on the same land, offers a sustainable alternative to exclusive solar

optimizing agrivoltaic systems
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TCG suggests a decline In overall vegetation health and
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economic development. The study focuses on understanding the intricate balance between energy
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02 Centering

Data 1s then centered around the year the solar farm is

production and agricultural yield in agrivoltaic sites. Solar panels create microclimates that influence
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photosynthetic activity following the installation of solar
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time observer database to identify the locations of interest and extract time series data.

growth of agrivoltaics

Future Work

vegetation

Background

and Analysis

Agrivoltaics: The practice of using the same land for
both agriculture and solar energy production. Also
known as low-impact solar.

NDVI

The NDVI data shows a decrease of
18.5% after the installation of solar panels,

TCG

Data shows that TCG decreased by 54.2%
after the installation of solar panels,

Spectral Wavelength B4

Band 4 represents the reflectivity of red
wavelengths (0.64 - 0.67 um). Less reflected
red wavelengths means more photosynthesis

Value: This co-location practice can potentially address
both energy inequity by supplying solar energy in
locations less-centered on the electricity grid, while also
helping farmers diversify income through land-lease
payments and other business models. Agrivoltaics can
sustain rural farmland economies, which have an
especially growing need for support. Further, only 2% of
large solar array projects in the US are agrivoltaic,
highlighting the potential for growth of this practice.

Variation

The next step for the team will be to

indicating that vegetation health decreases indicating that photosynthesis decreased

with the implementation of agrivoltaics. evaluate the differences in vegetation

The data also shows that NDVI levels
gradually return to previous levels. This

after implementation of agrivoltaics, Layer stas
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1s occurring as plants absorb this energy.
Data shows that band 4 decreased by 40.6%
after the installation of solar panels. Instead

signaling possible vegetation health health change for each agrivoltaic site,

decrease. The decrease in greenness is T T Y 'l‘llll identify site differences between each

temporary change in NDVI could explain attributed to plants having lower
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of plant photosynthesis, however, this AOI, and understand the reasons for the

that the significance of worse vegetation exposure to solar energy to perform S ‘

change can likely be attributed to increase in

variation in changes by using the NASA

health 1s not entirely the cause of photosynthesis. This data correlates with
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agrivoltaics but instead could be due to

the construction and renovation practices

that take place during the implementation

of agrivolatics. This emphasizes the value

red light absorption from the solar panels.
Due to solar panels absorbing more red
light, vegetation health suffers as plants are
exposed to less energy to perform

the patterns shown in band 4 and helps to
form a cohesive understanding that
vegetation health weakens after the
implementation of agrivolatics.

Application

We aim to create an application that

AppEEARS application. This will

provide information on what attributes of

an agrivoltaic site contribute to its
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agrivoltaics and energy production.




