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Introduction1.

The effective resolution of a regional climate model (RCM)
provides an insight into the scale at which the model's
outputs are most trustworthy and can be considered
physically meaningful. It helps scientists and modelers
interpret outputs correctly and serves as a guide for
improvements in model architecture.

Why caring about the effective resolution?

Objective:

Create an open-source, community managed tool for robust
diagnostics of the effective resolution of dynamical models.

   2. Method Overview

Step 1: Generate the spectral coefficients of the 2
dimensional meteorological field.

Step 2: Compute the power spectra.

Step 3: Compute the normalized 2D wavenumber, while
retaining only the resolved modes (Nyquiest period)

Step 4: Each 2D wavenumber band can be connected to a
spatial scale/wavelegth.

Step 5: To quantify the amount of information or power  
contained in a given wavelength, we add up all
contributions contained within two ellipses band.

   3. Application: compute effective resolution

Compute the instantaneous 2D
Kinetic energy field at given height 

Compute the spectral coefficients
F(m,n)

Compute the variance field

   4. Effective resolution of state of the art RCMs

5. Conclusion

Provide your feedback

Today, there is a large spread in the
effective resolution of current RCMs,
ranging between 5-10Δx.

In order to solve all mesoscale
phenomena, including thunderstorms,
complex topography flows and local
winds, it is required to achieve an
effective resolution of 2-20 km.

To reach this target, and lower the
associated computational and storage
costs, it may be more efficient to
improve the models architecture, than  
increasing the nominal resolution.

Credits: Image courtesy of the IPCC (AR4 WG 1 Chapter 1 page 113 Fig. 1.4).
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