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Met.3D is an interactive 3D ensemble analysis tool TLUm

Developed in university/research context at the Technical University of Munich, in collaboration
with meteorological institutes and institutions. Goal: advance meteorological visualization.
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User interface elements required for exploration of
numerical simulations (e.g. forecast data). GPU based.
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Focus 1: interactive, combined 2D/3D visualization TUM
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Do not replace proven 2D
techniques but put them
into a 3D context and use
3D elements to add value.

Shadows and vertical axes for
spatial perception.

Interactively move
section: fast means to
explore vertical structure.

Rautenhaus, Kern, Schafler, Westermann (Geosci. Model Dev. 2015)
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Focus 2: interactive ensemble analysis TUT
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(e.g. probabilities)
Rautenhaus, Kern, Schifler, Westermann (Geosci. Model Dev. 2015)
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Met.3D is an interactive 3D ensemble analysis tool TLUm

Developed in university/research context at the Technical University of Munich, in collaboration
with meteorological institutes and institutions. Goal: advance meteorological visualization.
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Met.3D is an interactive 3D ensemble analysis tool TLUm

Developed in university/research context at the Technical University of Munich, in collaboration
with meteorological institutes and institutions. Goal: advance meteorological visualization.

‘\";"/’ Collaborative research centre in Munich, Mainz, Karlsruhe

WAVES TO WEATHER on issues of predictability (www.wavestoweather.de).

Transregional Collaborative Research Center

DFG

funded by
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http://www.wavestoweather.de/

Met.3D is an interactive 3D ensemble analysis tool TLUm
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Met.3D is an interactive 3D ensemble analysis tool TLUm

Developed in university/research context at the Technical University of Munich, in collaboration
with meteorological institutes and institutions. Goal: advance meteorological visualization.
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WAVES TO WEATHER on issues of predictability (www.wavestoweather.de).

Transregional Collaborative Research Center

VALESTRMEAT'ES,  asonanve meseancn cenren s At TU Munich: 2 PhD projects on uncertainty
e S visualization (Alexander Kumpf and Michael
Kern); varying number of student projects.
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Objective: develop novel visual data analysis
techniques for ensemble datasets; use Met.3D
with these techniques to investigate ensemble
behaviour.
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http://www.wavestoweather.de/

Examples of recent student projects Tm

20 ~

Florian Hauer
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Field campaign: Met.3D during NAWDEX 2016 LT

Met.3D workstations
on lceland

Met.3D on TV
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Met.3D is open-source TLUm
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Welcome to Met.3D

Met.3D is an open-source visualisation tq
numerical ensemble weather prediction:
tool isimplemented in C++ and OpenGL 4
“special” requirement is an OpenGL 4.3 c4

Met.3D is open-source, and available o
t Met.3D General Public License, Version 3.

o

Contributors

met.3D @
Met.3D currently runs under Linux. It has|
atmospheric research field campaigns, hol % Star ] HTTPS »  https://gitlab.com/wxmetvis/met I
- used as a visualisation tool, Met.3D is intd

't 3N cont

new 3D and ensemble visualisation techn|
ead the Docs

Met.3D -- 3D visualization of numerical ensemble weather prediction data
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NEWS (July 2016): The Met.3D documentation is now available online at

http://met3d.readthedocs.org/

Repository:
gitlab.com /wxmetvis/met.3d

Please refer to this website for the latest documentation version.

s o oo ok ok oo oo o o oo o o ok o oo ko o o o ok o o ko ok ok
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Version 1.1 — release planned for March TLUm

Roadmap:

- March 2017 — Version 1.1 — bugfixes, usability improvements
- Volume rendering, HCL colour bar editor, stippling, cmake

- June 2017 — Version 1.2 — RPMs, Windows version, COSMO support

- Later in 2017/18
- Uncertainty visualization methods | e w0002 soseo vre - e
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.o Met. 3D version 1.1.0-devel (built on Feb 27 2017 18:15:37) Yo
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Version 1.1 — release planned for March TLUm

Roadmap:

- March 2017 — Version 1.1 — bugfixes, usability improvements
- Volume rendering, perceptually linear HCL colour bar editor, stippling, cmake

- June 2017 — Version 1.2 — RPMs, Windows version, COSMO support

- Later in 2017/18
- Uncertainty visualization methods
- Support for aircraft observations
- Metview and Python interfaces
- ICON support

W
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How can we improve spaghetti plots? TLUT
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Ferstl, Kanzler, Rautenhaus, Westermann (Comput. Graphics Forum 2016)
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How can we improve spaghetti plots? TLUT

t=120h i

Ferstl, Kanzler, Rautenhaus, Westermann (Comput. Graphics Forum 2016)
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How can we improve spaghetti plots? TLUT

Ferstl, Kanzler, Rautenhaus, Westermann (Comput. Graphics Forum 2016)
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How can we improve spaghetti plots? TLUT

- Visual clutter
- Heavy use of viewers memory

How to show forecast scenarios?

Ferstl, Kanzler, Rautenhaus, Westermann (Comput. Graphics Forum 2016)

‘ Met.3D — marc.rautenhaus@tum.de — slide 17 W»

WAVES TO WEATHER



Our alternative: “variability plots” TUT
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Our alternative: “variability plots” TUT

‘ Met.3D — marc.rautenhaus@tum.de — slide 19 e T:mm“



Our alternative: “variability plots” TUT
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Ferstl, Kanzler, Rautenhaus, Westermann (Comput. Graphics Forum 2016)
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How to handle time-dependency?
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— video —

Ferstl, Kanzler, Rautenhaus, Westermann (Trans. Visual. Comput. Graphics 2017)
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Tm

Met.3D combines 2D plots with
3D elements;
GPU facilitates interactive usage.

explore ensemble forecasts.

Research in “Waves to
Weather” on new visual
data analysis techniques.

=2

Met.3D is open-source (mostly).
It runs under Linux (soon also Windows).

Online manual is available at
https://met3d.readthedocs.org

GIT repository is available on Bitbucket:
https://gitlab.com /wxmetvis/met.3d

Try Met.3D at the exhibition this afternoon!
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