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Why Green Roofs are Important

CO2 emission
reduction

Direct Impact

e Green roof layers directly
capture and store the air
pollutants from surroundings

Indirect Impact

e Decreasing the building temperature

* Reducing the building energy consumptions

e Reducing the burning of fossil fuels which
required to produce energy

Redesigned/Inspired by (Shafique et al., 2020)



Methods of Study
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Figure 1. An aerial image of NYC Borough 5 Complex illustrating how samples were labelled and collected, and b) the
NYC Parks at 850 East 138th Street 5



Methods of Study

North, East, and South Sides / Deep
Green Roof Bed Samples from NYC5
Borough Complex on Randall’s Island,

DNA was sequenced at Wright
Labs LLC (Huntingtin, PA) on
the Illumina MiSeq platforms

Shallow Green Roof Bed (Xeroflor)
Samples from NYC Parks at 850 East
138th Street

Sequence DNA

O

Collect Samples

O

Extract Soil DNA Analyze DNA

Extracted using Qiagen Using QIIME2 and other tools
DNeasy PowerSoil Pro kits within the NIAID Nephele
microbiome analysis suite




Shallow vs. Deep Systems Resuls
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Figure 2. Relative abundance chart of the two different green roof beds (shallow & deep), generated using Nephele &
Microbiome DB



Results
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Figure 3. a) Shannon Alpha Diversity box plot comparing green roof beds, generated using Nephele & Microbiome DB;
b) Deep green roof bed Faith PD; c) Shallow green roof bed Faith PD, generated in R Studio



Results
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Figure 4. Bray-Curtis Beta Diversity plot comparing green roof beds, generated using Nephele & Microbiome DB



Results

Effect of Light & Exposure
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Figure 5. Relative abundance chart comparing building orientation taxa in deep green roof beds, generated using
Nephele & Microbiome DB 10



Results
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Figure 6. Shannon Alpha Diversity box plot comparing building orientations in deep green roof beds, generated using

Nephele & Microbiome DB 11



Results & Implications
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Figure 7. Bray-Curtis Beta Diversity plot comparing building orientation in deep green roof beds
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Figure 8. Bray-Curtis Beta Diversity plot comparing Deep beds, Shallow beds, and orientation generated using

Nephele & Microbiome DB
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What’s Next?

e Explaining Discrepancies < :
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e Diversity at Genus or Species Level 'v h\"_'.l'/\ M
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e Comparing Results

e Intermediate Disturbance Hypothesis

(Soil Testing - Oldham County, 2017)
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Questions?



Acknowledgements & References

e Thank you to our funding, CUNY Interdisciplinary Climate Crisis Research Grant #80210-07
25.

e Thank you to Max Lerner from NYC Parks for coordinating sample collections.

e Thank you to my peers in Muth Lab at Brooklyn College CUNY (Specifically Samia Ahmed
and Lauren Gorelova) for facilitating this important study, discussion, and constructive
criticism.

Dodd, C. (2021, April 26). Carbon Cycle. WorldAtlas; WorldAtlas. https://www.worldatlas.com/articles/what-is-the-carbon-cycle.html
Is a green roof sustainable? (2021). Sempergreen.com.
https://www.sempergreen.com/en/solutions/green-roofs/frequently-asked-questions-green-roof/is-a-green-roof-sustainable
Shafique, M., Xue, X., & Luo, X. (2020). An overview of carbon sequestration of green roofs in urban areas. Urban Forestry & Urban Greening, 47,
126515. https://doi.org/10.1016/j.ufug.2019.126515
Soil Testing - Oldham County. (2017). Uky.edu. https://oldham.ca.uky.edu/soil-testing

16


https://doi.org/10.1016/j.ufug.2019.126515

