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Carbon Cycle
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o0 CO, is an important
component of the global
carbon cycle

e

Plants and plankton
fix CO, during
photosynthesis

Organisms decay
into soil, sediment,
and fossil fuels

Reemitted back to
atmosphere through
combustion,
volcanic eruptions,
etc.
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-' Impacts of Climate Change

o0 Increased GHG emissions
lead to an increase in
average global
temperature

e CO, solubility
decreases as ocean
temp rises

o Climate and weather
systems are subsequently
more prone to extremes

* [ntense storms,
elevated fire risk, heat
waves, etc
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 Tall towers and ground observing
networks

 Manned Aircraft (flasks, onboard
analvzers)

Atmospheric CO, at Mauna Loa Observatory
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-y Methods of Measuring CO,
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0 RPAS represent an economic and
adaptive solution that can improve the
spatiotemporal resolution of CO,
monitoring

» Focus on the lowest kilometer of
the atmosphere that is generally
undersampled by conventional
strategies

0 Serve as a testbed for how to:

» Integrate sensors efficiently into the
system for optimal data acquisition

 Examine best practices for
sampling strategies (i.e. flight path,
times of day, cadence)

Q] Our Approach
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Early Efforts
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Pro: clear stratification
transitioning to well mixed

Con: Limited data due to
120 m flight ceiling

ISOBAR Feb 2018

Pro: stable boundary layer
gives relatively uniform
profiles with respect to time

Con: Limited data due to
poor data logging
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\ Campaign Goals cms _

0 Measure vertical profiles of CO,, T, and RH to examine the diurnal and
seasonal variability over a tallgrass prairie in Central Oklahoma

« Examine interplay between vertical structure and meteorological conditions

« Establish correlations between
hydrological conditions (e.g.
pluvial, drought) and observed
intensities of photosynthetic draw
down

o Determine optimal measuring
windows for studying [CO,] during:

* Morning ABL evolution — effects of
mixing on the vertical gradients

» Evening ABL collapse — build up
of CO, from respiration
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Q| Conclusions and Future Work

* Through careful considerations for shielding, airflow, flight path, signal

in the ABL
» Prevailing weather conditions play a large role in daily diurnal variations
 Well mixed ABL lends to homogenous vertical profiles

* |nversions can lead to stronger gradients prior to and during morning
transition

» Future flight periods will investigate:
» Sub-seasonal to seasonal variations
» Pluvial versus drought conditions
« Variations in land use and vegetation type
» Syncing of flux and tower observations with RPAS data

~

characterization, calibration, it is possible to use RPAS to capture CO, gradients
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