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RegCM hydrostatic dynamical core
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RegCM non-hydrostatic dynamical core

 MM5-based
 to be superseded by Tumolo's dynamical core
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New prognostic equations for vertical velocity and pressure

perturbations
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Vertical soundings (blue locations) and station observations (white locations)
are used for evaluating C case
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10m wind time-series Feb2012 RegCM vs. SYNOP observations
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Additional experiments: (1) MIT(23)>Grell(23) and (2) Grell(23)>Grell(50)
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Additional experiments: (1) MIT(23)>Grell(23) and (2) Grell(23)>Grell(50)
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Summary and some suggestions for early RegCM users

[1] both hydrostatic and nonhydrostatic dynamical cores are functional in 3 km
experiments discussed here. Test this options in your lab session over your domains,
and in combination with other physical parametrizations.

[2] hydrostatic/nonhydrostatic assumption can be justified based on problem at hand.
Test these options for your problem (e.g., there are many bora-type flows all over the
world, and there are many other processes where nonhydrostatic effects are active).

[3] As usual, there will be always code errors, but the important thing is to reduce
their number. Be sure RegCM performs well before starting long (>10 yrs.) runs. For
example, it takes ~18 h (~37 h) for 3 km hydrostatic simulation with 23 (50) levels,
and ~29 h (~48 h) for 3 km nonhydrostatic simulation with 23 (50) levels using 360
cores (on ECMWEF Cray machine).

[4] Use all available observations, and experience from the NWP community over
your domain. With RegCM able to work in the 1km-10km range, we can revisit NWP
test cases (except those where data assimilation is important). As soon as you have
confidence model is able to reproduce e.g. main flow types over your domain, long

climate runs can be sent to queue.
4 This work was partly supported by the Croatian Science Foundation .'I.’

DHMZ under the project 2831 (CARE).




Take-home message:

What is the impact of the change from the hydrostatic to
nonhydrostatic core in RegCM4?

A Optimist: it gets better
. Pessimist: it gets worse
Realist: it is what it is
Academic: it depends

e Thank you for your attentlon' >
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https://en.wikipedia.org/wiki/Bora_(wind)#/media/File:Winter_bora_in_Senj.jpg
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Bonus slide 2: effective resolution # 2 dx
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Bonus slide 3: MIT sensitive to dt
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