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Application of Polarimetric Radar Data
(PRD)

e Dual-pol observations are proven to be useful in hydrometeor
classification, quantitative rain estimation, and radar data quality
control.

e The dual-polarization radar upgrade to the WRS-88D network was
completed in 2013.

e Application of such data in the Numerical Weather Prediction is still
limited.

— Verification of numerical weather forecast

— Study of storm dynamics, thermodynamics, and microphysics
— Better forecast through data assimilation

— Help interpret model output more intuitively

— Evaluation of radar-based algorithms
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PRD Simulator (CAPS-POL)

 PRD simulator converts the model state variables to
the form of observations. For direct comparison of PRD
with NWP model output or DA of PRD, PRD simulator is

necessary.
 Jung et al. (2008; 2010)

 Applied to various studies

— Journal articles: Jung et al. (2012), Putnam et al. (2014),
Dawson et al. (2013; 2014)

— Conferences and Workshops: Supinie et al. (2015), Johnson
et al. (2014), Putnam et al. (2013), Snyder et al. (2012)
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EnKF Analyses of Dual-Pol Variables at 0.5 tilt
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CAPS-POL

Python-based stand-alone package

Supporting microphysics schemes: WDM®6, Thompson,
Morrison, Milbrandt and Yau, NSSL

Easily expandable and easy to learn

Some key options:

— Melting layer model: model mixing ratio-based (no-size
dependent or size-dependent melting fraction) or model
temperature-based melting treatment

— Plot slice: 2D (xy, xz, yz plane) or radar sweep surface

— For radar sweep surface: Gaussian power-gain weighting
function or two-layer interpolation

— Plot variables: model microphysical state, polarimetric variables,
mean size, melting fraction, hydrometeor density

— Store dual-pol variables in netCDF file
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Research Real-time Modeling

2014:Congratulations CAPS on its
25th Anniversary! For presentations
and photos from its celebration, see:
(link) (link2)

Jan, 2014: CAPS now provides real-
time 3DVAR analyses and near real-
time 3-hr forecasts to stakeholders
across the DF\/ Metroplex. (link1)
(link2)

Dec, 2013: CAPS Milestone: V/e now
have over 1 Petabyte of in-house
storage capacity (with more on the
way)!

Oct, 2013: New CAPS Project Funded
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CAPS Polarimetric Radar Data Simulator (CAPS-POL)

CAPS-POL 1s a general purpose polarimetric radar data simulator developed at CAPS for nonhydrostatic weather
prediction models with explicit microphysics schemes. User interface and driver are written 1 Python while complex
scattering amplitude calculation makes use of Fortran code.

Current CAPS-POL 1s a beta version 0.0 and was released to the public. furnished as it 1s. in 2015.
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The CAPS Polanimetrnic radar data simulator (CAPS-POL) resides 1n the public = New Users - Please regi re;

domain and may be used free of charge, and without restriction. Registration, Why do we ask you to register?

with accurate name. address. phone number. and email address, 15 required to "
£ download the software from this site. * Registered users . )

1. Enter your email address: youngsun.jung@ou.edul
We appreciate acknowledgement of the use of CAPS-POL. 2. Choose a version: | pyDualPol_0.0 v | Get
THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY 1

KIND, EXPRESSED OR IMPLIED, INCLUDING BUT NOT LIMITED TO  Notes

THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A

PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT

SHALL THE BOARD OF REGENTS OF THE UNIVERSITY OF o St Operating Sy  Linux & Mac 0$ X
OKLAHOMA, ITS OFFICERS. EMPLOYEES, AUTHORS BE LIABLE FOR o Prerequisites: Anaconda Python distribution
ANY CLAM. DAMAGES OR OTHER LIABILITY. WHETHER IN AN R

ACTION OF CONTRACT. TORT OR OTHERWISE. ARISING FROM, OUT
OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER o For problem or support, please contact ARPSSUPPORT
DEALINGS IN THE SOFTWARE WHETHER OR NOT YOU HAVE ADVISED (only registered users)

US OF SUCH DAMAGES.

o Please read Public Domain Notice before downloading

® Tdoaccept the above terms and conditions
I do not accept the above terms and conditions
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Demonstration



Evaluation of Microphysics schemes (example)
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