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Who am I? And why do | care about hurricanes?

| call Florida home

Meteorologist, Climate Scientist

CoCoRaHS observer
(FL-SM-38)

Relatively new to open science
and big data science
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Potential Intensity (PI) is a TC’s maximum speed given
environmental conditions
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A “realtime” example of Pl calculations: Hurricane Sam
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Why is tcpyPl needed?

pyPI Goals:

* Supply a freely available and validated Python PI calculator
* Document the Pl algorithm and its Python implementation
* Demonstrate & encourage use of Pl theory in TC analyses

The tcpyPl Git repository includes the algorithm, utility files, sample run code,
and example analyses in Jupyter notebooks
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https://github.com/dgilford/pyPI

Time per pyPl run (s)

tcpyPl is accurate, but maybe not fast enough

pyPl & BEO2 MATLAB PI, R?=0.9999999888

Validation: pyPl code improves on the Bister and Emanuel (2002) 120 o
formulation by fixing minor errors and offering consistent handling of
missing data s N\ "

MATLAB PI (m

- tcpyPl is sufficiently accurate for
TC research applications
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> pyPl uses numba to optimize Pl computations; climatological

60 | Pl may be computed on gridded data using the xarray package
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Average run time for one year of monthly
~10s per 100k profiles 0.25° x 0.25° ERAS data is ~21 mins.
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tcpyPl in Action: Climatological Potential Intensities

2004 Annual Mean Outputs via 2.5° x 2.5° MERRAZ2 Inputs:
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Flow and Contents of tcpyPI + the Git repository

User interface through Python function:

Additional Research Tool Functions:
(VMAX,PMIN,IFL,TO,LNB)=p1(SST,MSL,P,T,BJ) ° Efficiency Calculations

Outputs Environmental Conditions ¢ Pl Decomposition

T / * Thermodynamic+profile calculations

Helpful Notebooks:

e Sample PI calculations

* Code interfacing w/ xarray
* Sensitivity Tests

* Runtime Estimation
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& dgilford / tcpyPI ' Public

<> Code () Issues

tcpyPl Documentation and Publication

1 Pull requests 1 (® Actions ["1] Projects 8

¥ master ~ ¥ 5branches 4 tags

tj dgilford Merge pull request #26 from dgilford/dependabot/pip/numba-0.54.0

.github
data
figures
matlab_scripts
notebooks
tcpyPl

[ LICENSE

[ README.md

Create Dependabot config file

Celsius unit conditional TC<100, no timing
updating files with figures/verify script

add matlab clock fig

Celsius unit conditional TC<100, no timing
Celsius unit conditional TC<100, no timing
Update and rename License.md to LICENSE

Update README.md
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Possible Scientific + Research Improvements to tcpyPI

* Include additional potential intensity measures/algorithms in the
same package

Enable users to choose and/or compare Pl calculations for the same environment

* Add user options on physical assumptions, e.g.:

LCL-pressure calculation, representation of outflow temperature, disequilibrium

* |Include additional tropical cyclone indices, such as the genesis

potential index (Camargo et al., 2007) and ventilation index (Tang
and Emanuel, 2012)
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Possible Code + Functionality Improvements to tcpyPI

* Incorporate pint g for unit support

* Develop an xarray compatibility layer:

Wrap tcpyPI functions using xarray.apply_ufunc(). This would enable direct
input/output of xarray DataArrays within tcpyPlI

 New ways to reduce runtimes? e.g. Potential improvements in the
handling of missing data, or iteration convergence criteria

- Some change is likely necessary to enable operationalization
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https://pint.readthedocs.io/en/stable/

| welcome feedback, and thanks for listening!!

Daniel Gilford, PhD

A dgilford@climatecentral.org @danielgilford
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