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Hi, my name is Patrick, and
I'm a python-aholic.
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Necessary Apologies

@ My Family: For spending the Christmas holiday coding

e My Wife: For spending the Christmas holiday (and then
some) coding

@ You, The Meteorological Community: For the state of the
code base I'm releasing today. . .

... You think I'm kidding . ..

@pmarshwx, @metpy SHARPpy 3/24
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Why SHARPpy?

... To prove | could do it ...



Why SHARPpy?

... T days is too long to spend with 10 family
members in a single house . ..



Why SHARPpy?

... I'm tired of never “knowing” what I'm
using . . .



But it's more than just my wants



Why SHARPpy?
Meteorologists vs. Climatologists

Global Reanalysis 20th Century Simulation
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Why SHARPpy?
Meteorologists vs. Meteorologists

BigSHARP: SPC Internal BUFKIT: Public
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BUFKIT: Public
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BUFKIT: Public
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Why SHARPpy?
Research

Two weeks before my Masters defense, | discovered a bug in
the CAPE routines contained in the NCAR Command
Language (NCL). | had to redo every calculation and rewrite a
large part of the thesis.
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Why SHARPpy?
Research

Two weeks before my Masters defense, | discovered a bug in
the CAPE routines contained in the NCAR Command
Language (NCL). | had to redo every calculation and rewrite a
large part of the thesis.

Since that time, every proposal I've submitted has included
tasks related to creating an open source sounding and
hodograph package for community use.

(This task has never been funded.)
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Why SHARPpy?
2011 Hazardous Weather Testbed Activities

Needed to visualize:
@ 1100+ Point Forecast
Soundings (PFCs) Hazardous Weather Testbed
@ 36 Forecast Hours + 1 =l
Initialization Hour
e 18 Different Members

@ 51 Vertical Levels per
Sounding

e Ultimately wrote routine o B
tO COnVert model teXt I'm not really sure what I'm doing with

output to BUFKIT

@pmarshwx, @metpy SHARPpy 12/24



This was a dirty hack; wanted
more pythonic solution



This was a dirty hack; wanted
more pythonic solution

So over the Christmas Holidays | set out to fix that



What is SHARPpy?

@ A Pure Python Implementation of the SPC's Bigsharp
@ No dependency on Numpy, Scipy, nor Matplotlib
@ Graphics handled by Tkinter

@ Plans are to eventually extend to Numpy, Scipy, &/or
Matplotlib
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SHARPpy: Observed Soundings

X SHARPpy: Sounding Hodograph Analysis and Research Program in Python
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SHARPpy Internals

@ Utilizes a custom "“Profile” class

@ Profile class is essentially pure python representation of
6-d array with meta data auto-generated by the class

@ Profile class only requires following keyword arguments:

Pressure

Height

Temperature

Dew Point

U-component of Wind OR Wind Direction (degrees)
V-component of Wind OR Wind Speed

@ Thus, it is easy to extend to new data sources

@pmarshwx, @metpy SHARPpy 16/24



SHARPpy: Primitive Ensemble Support!

X SHARPpy: Sounding Hodograph Analysis and Research Program in Python
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SHARPpy: STUVE

X SHARPpy: Sounding Hodograph Analysis and Research Program in Python
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But Wait! There's More!

@ Graphical Routines rely on Numerical Routines
@ Numerical Routines do not rely on Graphical Routines

@ No need to “draw” every sounding or hodograph to do
analyses!
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SHARPpy: Thermodynamic Calculations

600 1. bash 1%

bash bash

Version: ©.1.dev.96d4db6 (2012-01-85)
http: //whi. SpC. n0aa. gov/ exper/soundings/LATEST/MFL. txt

1011 hea 1011 hPa 1011 hPa 1011 hea 90 hPa
23C(73.0F) 24C(75.9F) 31C(87.4F) 23C(73.0F) 21C (6.1F)
20C (67.3F) 18C (64.4F) 18C(64.4F) 20C (67.3F) 17C (62.3F)

195 3/kg 195 I/kg
-97  J/kg -97  Ifkg

o = 650 hPa (12197 ft) -10C = 515 hPa (18229 ft)

-20C = 426 hPa (22933 ft) -30C = 347 hPa (27826 ft)

SFC-3km AGL = 6.4 C/kg 3km-6kn AGL = 6.2 C/kg
700-500 hPa = 6.1 C/kg.

prarsh@parsh-nbp: SHARP § |
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SHARPpy: Kinematic Calculations

600 1. bash 1%
bash bash

/wbin. Spc.roaa. gov/ exper-/soundings /LATEST/MFL . txt
1.dev. 964db6 (2012-01-05)

: 1005.00, 3005.00, 6005.00
Pressure @ MSL Helght: 900.44, 709.87, 485.63

NP Storm R-Motic 27.36, -5.15, 281 @ 28
NP Storm L-Motis 23,05, 23.69, 224 @ 33

13.79, 10.06, 233 @ 17
15.89, 10.92, 235 @ 19
21.91, 9.58, 246 @ 23

-13.57, 15.21, 138 @ 20
-11.47, 16.07, 144 @ 19
-5.45, 14.73, 159 @ 15

13.95, 10.34, 233 @ 17
15.98, 10.84, 235 @19
25.48, 9.25, 250 @ 27

-13.49, 15.49, 139 @ 20
-11.38, 15.99, 144 @ 19
-1.88, 14.39, 172 @ 14

1k Wind Shear: 17.94, 24.01, 216 @ 29
3km Wind Shear: 13.19, 3.71, 254 @ 13
6k Wind Shear 56.51, 8.45, 261 @ 57

Surface to dkm Helicity: 119.97, 119.97, 0.00
Surface to 3km Helicity: 69.19, 159.38, -98.19
Surface to 6km Helicity: 191.64, 293.97, -102.33

MBE Down-Shear- 58.73, 11.38, 259 @ 59
21.20, -1.3, 23 @ 21

: 179.55
78.86, 36.77
245 @ 87

prarsh@prarsh-nbp: SHARP § |
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@pmarshwx, @metpy

SHARPpy: Where to Get It?
http://www.github.com/metpy/sharppy

 metpy / SHARPpY

Code

Network

#hdmin | © Unwatch || 4 YourFork i Pull Request || ©2 2

Pul Requests 0 lssues o wii o Stats & Graphs

Sounding and Hodograph Analysis and Research Program for Python — Read more

€Cloneintec |1z | SSH TP

Files  Commits

Branches 1

i the mastor ranch

GitRead-Only _gitegithub. y ait

Tags @  Dow Curent branch: | A master =

commit bl4Fcea?f

Added text g, . 3
1 pmarsc
SHARPpy /
P = o istory
sharpy 2 mindos oo Crangod version 0 02 [pmars]
gitignore December 24, 2011 Added egg directories to ignore file [pmarshwx]
LIGENSEmd  about 11 hours ago Added a BSD License [pmarstw]
README.md 5 minutes ago ‘Added text describing where to get, and how to use, the sample SHARPp... [pmarshwx]
selppy  about11hous ago  Styistic updates and st attempt at inclcing fonse i nstalat...prmarsw
3 README.md

For a sample script to run SHARPpy, please download the following script.
hitps:/gist.github.com/1668504
To run, please type

python run_sharppy.py XXX

where XX is the 3 letter identifier of the US Sounding site you wish to view. This script will pot the current sounding using data from

the Storm Prediction Center's website.

SHARPpy
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http://www.github.com/metpy/sharppy

SHARPpy: Where From Here?

Finish Porting Bigsharp Routines

Finish GUI Display (e.g., add parameter fields to display)

Add Time-Height Cross Section Functionality!

More Dynamic Control of Ensemble Members
@ Utilize Numpy, Scipy, & Matplotlib

@ ... To Be Continued ...
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Please Get Involved!

My Github Account:
http://www.github.com/pmarshwx

MetPy Github Account:
http://www.github.com/metpy

@ My Website (Most Analyses and Images Done in Python):
http://www.patricktmarsh.com

My Email: patrick.marsh@noaa.gov

Twitter: @pmarshwx
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