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Challenge: CO2 Survey Solution: Collaborative Autonomous Robots La Palma Expedition Dragonfly Robots
Measure invisible CO, concentrations in plumes to predict S°'t‘_‘“°": %‘?l'_'t?b' Lo
. . . orative capabilities
eruptions & inform climate models allow multiple UAVs N

to share data iIn
real-time, acting as
one re-configurable
scientific Instru-
ment.  Algorithms
are tested in simu-
lation, evaluated In
local field sites, and
finally leveraged
to gather data on
expedition at active . .
volcano sites. .
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Custom built robotic flocking platform running ROS and capable of on-
board CO, concentration analysis and multi-agent coordination.
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We tested the dragonfly platform at the catastrophic eruption on La
Palma island in November of 2021. The drones were able to located

Valles Caldera Field Site the CO, plume and retrieve a sample of magmatic gas.
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eldentify largest plumes fast, eEstimate plume volume,
oFind maximum CO2 source
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E The Dragonflies sampled CO» (ppm) from the plume emanating from the * Drone-based methods seek to reduce the risk to volcanologists who

ggz)egr:;te; c c':‘iiir?r:r;?/e;efﬁeo(: Zi active La Palma. Multiple missiorlls collected. cllirec’[ plulme CO», .Samples_ hiSt.OriC§IIy have had to sample gases by. har.1d. |

the drone, estimate the plume The ele\{ated CO, of the plume is clearly visible against ambient QOQ. -Takllng in-plume gas sam.ples allows scnermsts to validate QOZ flux
area upto some approximation Valles Caldera supervolcano field tests, NM identified multiple CO, Carbon |sc?tope analyses were done on the collected CO, gases in La estimates based on satellite SO, fluxes using known C/S ratios.
error with optimal flight and turn hot-spots corresponding to ground sources. Data was collected col- Palma which showed that the gases have correlated to known deep- » Sampling in-plume gases allows for carbon isotope analyses which
complexity. laboratively by flying multiple flocking Dragonflies to rasterize the re- sea sources originating from deep within the earth's mantle. This may can help start discerning source(s) of CO, i.e. magmatic, organic
Work in Progress: If the plume gion and perform gradient descent to quickly identify a local maxi- explain the violence and duration of the eruption. and carbonate rocks, or a combination.
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