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Mesoscale Circulation Factors
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Mesoscale Circulation Factors
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Precipitation - West Africa
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Does higher
resolution help?

Flory (2003)
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Precipitation [mm|
PIRCS Exp.1b
June-July 1993
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RegCM2 - 10 yr. simulations

Generic Precipitation bias vs. VEMAP
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Recommendations for RegCNET

1. Avoid implementing many new parameterization options in
standard model, ...

2. ...instead promote diagnosing physics of parameterizations
and their couplings.
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Spectral Nudging
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Pan-Arctic
Simulation
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Pan-Arctic
Simulation
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Rawinsondes
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Recommendations for RegCNET

3. Should RegCM3 include interior nudging?
Research - No
Climate-change impacts - Maybe
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X Resolution
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Frequency vs. Intensity
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Recommendations for RegCNET

4. Consider extending to non-hydrostatic dynamics and exploiting
advances in cloud microphysics modeling.
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*x Upscaling
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Does regional convection affect
climatological large-scale circulation?
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(Diabatic - No Diabatic) Simulation
200 hPa Heights and Winds

Contours: 20 m Barbs: S m/s
[96 hr from 00 UTC 11 May 1982]
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Recommendations for RegCNET

5. Analyze large-scale tendencies due to RegCM convection and
mesoscale circulation.
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* Testing
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Opportunities to Test RegCM

Place RegCM3 in a broader context - for example ...

* %*
* *ENSEMBLES ™

. ENSEMBLES (EU):

RT2B - probabilistic high-resolution regional
climate scenarios

RT3 - very high resolution regional climate
model ensembles for Europe

CREAS (South America):

Downscale climate change scenarios (2 GCMs,
6 RCMSs)

NARCCAP (North America):

Downscale climate change scenarios (4 GCMs,
6 RCMSs)
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Use of Regional Models to Study
Climate

 How portable are our models?

- How much does “tuning” limit
general climatic applicability?

- Can we recover some of the
generality of “first-principles” models
by examining their behavior on a wide
range of climates?




Recommendations for RegCNET

6. Contribute to multi-model programs, such as GEWEX
Transferability simulations.

http://rcmlab.agron.iastate.edu/twg/
http://icts.gkss.de/
http://www.pircs.iastate.edu/people/Gutowski/Transferability/RegCNET-TrG/Trans.html
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*x Diagnostics
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Change in Daily max{T} for June-July-August
N - (RegCM2 simulation: 2040s - 1990s) T

-1.0 -05 0.0 05 1.0 1.5 20 25 3.0 35 40 45 50 55 6.0°C
Pan et al., (2004)



A T [K] - JJA (2000-1976)
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[Adapted from Folland et al. (2001) - IPCC TAR]




Recommendations for RegCNET

7. Further quantify RegCM’s added value vs. GCM input.
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Recommendations for RegCNET

1. Avoid implementing many parameterization options in
standard model, ...

2. ...instead promote diagnosing physics of parameterizations
and their couplings.

3. Should RegCM3 include interior nudging?
Research - No ; Climate-change impacts - Maybe
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Recommendations for RegCNET

4. Consider extending to non-hydrostatic dynamics and
exploiting advances in cloud microphysics modeling.

5. Analyze large-scale tendencies due to RegCM convection and
mesoscale circulation.

6. Contribute to multi-model programs, such as GEWEX
Transferability simulations.

7. Further quantify RegCM’s added value vs. GCM input.
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