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Introduction:

Lagrangian data pose challenges in the Earth
sciences due to the diversity of data sets and
the complexity of their structures, which
complicate data integration and analysis across
multiple sources.

The Clouddrift library addresses these
challenges by offering specialized adapters for
selected data sets, converting them into
standardized ragged array formats and offering
tools for scientific analysis.

Acknowledgements:

The development of the Cloudrift library is a result of
NSF Award #2126413: EarthCube Capabilities:
Clouddrift: a platform for accelerating research with
Lagrangian climate data

UNIVERSITY OF MIAMI

M ROSENSTIEL SCHOOL of
MARINE, ATMOSPHERIC
& EARTH SCIENCE

Period (days)

GDP1h Drifter 44000 Trajectory with HURDAT2 Cyclone Tracks
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Zoomed View: GDP1h Drifter 44000 Ridge Group 87
Lon: -71.50° to -68.44°, Lat: 34.22° to 37.21°
Cyclone Local Start & End Dates: 2005-07-21 to 2005-07-31

From Data...

Clouddrift offers a growing collection of
Lagrangian data sets that include atmospheric
cyclones (HURDAT2, IBTrACS), ocean surface
drifters, (NOAA GDP, GLAD, ...), ocean
subsurface floats (Argo displacements), and ice
drift (MOSAIC).

... To Data Analysis

30" | —— Drifter Trajectory
e Cyclonic Ridge Group 87
@ Ridge Start
B Ridge End
—— Cyclone Track

Clouddrift currently supports tools to perform
scientific analysis on Lagrangian data. The
subjects include:

» Signal Processing Geometry

* Wavelet Time- *  Wind Stress to
Frequency Analysis Ocean Velocity

* Kinematics Transfer Functions

* Spherical

An Example: Wavelet Ridge
Analysis

Performing a time-frequency analysis on
Lagrangian data can reveal the physical forces
that contribute to the trajectory of the object
being tracked.

The top plot shows a GDP hourly drifter
trajectory and HURDAT2 cyclones that occurred
during the same time. In the plot on the middle,
the ridge starting at ~(400,4900) tells us the
drifter was in an eddy current during that time.
The bottom plot shows the region of the drifter
trajectory when the drifter was caughtin an
eddy.

With plotting the drifter and cyclones together,
we can begin to probe the relationship between
the cyclone and the eddy the drifter was caught
in.
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