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Plot
Grey lines: constant temperature
(skewed!)
Red dashed lines: constant potential
temperature (isentropes)
Blue dashed lines: moist adiabats
Green dashed lines: constant mixing ratio
Vertical coordinate: pressure, logged
Data
Solid red line: temperature
Solid green line: dewpoint
Yellow line: lifted (surface) parcel
temperature
Area between parcel trace and temp:
e CAPE (positive) / CIN (negative)
Hodograph
Polar plot of wind speed and direction
Area swept out by hodograph and storm
motion vector: Storm-Relative Helicity




Current Plotting Options
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" Objectives

e Put together a group of functions
for MetPy capable of calculating
various sounding indices, both for.
individual soundings and (someday)
for grid_dedﬁdata, —

"o Add some improvements to Metpy’s
Skew-T/Hodograph plotting in
response to some feature requests.

e Make some other miscellaneous

improvements to make this
possible.



First Steps

* Make get_upper_aif;data bring
in geopotential heights

* Fix miscellaneous thmgs in
LFC/ EL SRS e e
e Ran mto these errors throughout P
deveiogmen‘t S S
. De5|gn functlons to work Wlth
John’s get Iayer ahd cape cm
defmltlons 2 |



. -
. Coloring a hodograph over user-selected
cmap = mpl.colers.ListedColormap(colors) helght ranges posed C problem. the helghts
bounds = np.asarray(k st[a]) * bounds.units the user selects are often not at an actual
interp_vert = interp(bounds, hgt, hgt, u, v) observation point
archsorted(hgt.magnitude, bounds.magnitude) e Solution: use interpolation and
agnitude ds terp_vert agnitui . -
sgnitude, inds, nterp vert(a].s manituce searchsorted to find and insert these
(hgt.magnitude, inds, interp vert[@].magnitude) .helghts and their correspondlng winds
ors . BoundaryNorm{ bounds .magnitude, <map.N) into the data

magnitude, inds, interp vert[2].magnitude)

e Use the user-given bounds and colors to set
up a custom colormap to color the
hodograph with.
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Integration Fun! | [ pdp

5/22/2016 00

 Several important sounding r
parameters require S [ pdp
integration. S N 0
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~ ] ]
MUSt be approaChed -1. * (np.trapz(w.magnitude, pres_layer.magnitude) *

differently depending on the (g * rho 1))

(w.units * pres layer.units) /

parameter, Since we may or ~ u_mean = (np.trapz(layer_u * layer_p, x=layer_p) /
may not have what we need % . » _r"[:_:rE::J: [_lf;:;e:ij x=layer_p) * units('m/s"))
to Integrate ’ P int_layers = sru[1l:] * srv[:-1] - sru[:-1] * srv[1:]

e storm-relative helicity - i ' ' ' '

_ . p_srh = int layers[int layers.magnitude > 8.].sum()

e precipitable water
* mean pressure-weighted wind

n_srh = int layers[int layers.magnitude < &.].sum()




o SUD .
e Significant Tornado Parameter
e Critical Angle

e CAPE/CIN (John)

e Variants: most unstable, sfc-3km
e Effective Layer (in development...)
* Haines Index (also in development...)
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SBCAPE: 3522 ]fk/g SBCINH: -27 J/kg
SRH 1km: 182 m~2/5"2 SRH 3km: 275 m~2/s"2
Sfc-1km Shear: 28 kt Sfc-6km Shear: 30 kt
Supercell: 14.82 Sigtor: 2.19
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MUCAPE: 3522 J/kg



 Re Ictivity,lBunkérs Storm Motion, and Supercell
Composite 6/3/1980 23 UTC
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Radar Reflectivity, SFC-1 Shear/SigTor Parameter, Tornado Reports,
and Surface Obs 2017-6-12 21:59 UTC
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Next Steps

e Add more parameters!

e Use effective layer function to
calculate parameters over an
effective layer

e Add downdraft CAPE and ‘
functions to calculate the indi es
which depend on it. g :

* Improve interactivity of sounding
plotter Y

e Make parameter caIcuIatlons run
faster on gridded data s

j
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