ALTO'COZ:

Low-Cost Drone-Based Atmospheric Carbon Dioxide Monitoring
Across Urban, Suburban, and Rural Areas in Southern Arizona

INTRODUCTION RESULTS CONCLUSIONS

Why CO; Monitoring Matters - Hypothesis not fully supported: rural sites had the highest
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quality. Vertical Coz Profiles: Urban’ SUburban’ Rural Figure 2 * Prediction partly correct: suburban sites showed higher
* Most monitoring relies on fixed ground sensors. Urban: Data shows CO2 Mixing at all altitudes Vertical CO, profiles across urban, averages than urban but with unexpected mid-altitude dips.
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height and across locations. O . | N o w [B]8|R IRl 8l showed distinct patterns across Sensors miss.
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75m - - + o« Records real-time CO, levels at multiple altitudes. Rural: Data shows lower CO2 at higher altitudes | 5 L circulation swirls. * Why it matters: Vertical monitoring gives insights for climate
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%| pescend * Rural sites showed unexpectedly high CO, near W w3 wie wh waw m g e local vegetation and agriculture. accessible and scalable.
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oeent ”* - Why It Matters s Syt e At 1) o v 225 readings.
Takforf: J. imd * Provides affordable, portable air-quality data.  Flights were limited to single days, all conducted on Sundays.
Foure 1 vericarfigne 00 valuable data for scientists, schools, and Figure 3 Average 002 by Altitude Across Environments » Battery capacity limited hovers to 1 minute each.
il D eeed  COMIIUIIEES. Average CO, by altitude across - Drone safety features (auto-land, altitude limits) shortened two
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1. Develop a low-cost drone system to measure CO, at multiple . Urban: Stable values across " - Study seasonal and weather-related effects on CO.,.
altitudes. altitudes, confirming strong mixing. © sk il E - Expand geographic scope.
2. Generate vertical CO, profiles from ground level to 120 m. Lower overall concentration than ol Wl M Ty VY . Share results to inform urban planning, public health, and
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suburban, and rural environments. * Suburban: Mid-level dip between 30| 575| 490 513 - . Engage communities with data to guide strategies for reducing
4. Assess the potential of drones as an affordable, scalable 30 m and 75 m; higher levels overall 15| 519| 493 503 ' — carbon footprints.
monitoring tool. . ’:?:m -:-J:gﬁz Rural orofiles showed 5| 571| 483 507 - Impact: Next steps combine multi-pollutant sensing and ML
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* Hypothesis: Urban sites have the highest CO,, rural the lowest. differences. 400 450 cop 20 550 600 policy, and communities.
* Prediction: Urban > Suburban > Rural in CO, concentrations.
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Figure 4 created by Finalist using (left image) windy.app & PowerPoint, 2025; (center two graphs) matplotlib 3.10.0 & PowerPoint, 2025; and (right graph) Excel & PowerPoint, 2025.
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