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The resolution of global climate models has improved
o 2. Method Overview
. First IPCC assessment report (1990) 2. Second IPCC report (1996)
Step 1: Generate the spectral coefficients of the 2 |
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Why caring about the effective resolution?
y 9 Step 4: Each 2D wavenumber band can be connected to a
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The effective resolution of a regional climate model (RCM) spatial scale/wavelegth. ciouiation
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physically meaningful. It helps scientists and modelers
interpret outputs correctly and serves as a guide for
improvements in model architecture.

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.
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Credits for developing the method: Denis, B., Coté, J., Laprise, R., 2002. Spectral Decomposition of Two-Dimensional Atmospheric Fields on Limited-Area Domains Using
the Discrete Cosine Transform (DCT). Mon. Wea. Rev. 130, 1812-1829. https://doi.org/10.1175/1520-0493(2002)130<1812:SDOTDA>2.0.C0;2 Horizontal Scale (km) (Stull, 2017)

3. Application: compute effective resolution 5. Conclusion
Compute the instantaneous 2D Compute the spectral coefficients Compute the variance field Today., there s ? large spread in the
... : : : effective resolution of current RCMs,
Kinetic energy field at given height F(m,n)

ranging between 5-10Ax.
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associated computational and storage
costs, it may be more efficient to
improve the models architecture, than
4. Effective resolution of state of the art RCMs increasing the nominal resolution.
10° — 10° 10°
» T oo e
E E E E
é 10° é 10° é 1o° é 1o*
g g ili 10° g 10°
o 100 ~ ——— WRF381 (200 hPa) o o @
f_\XxéLg(:t 0.5 K . ""Egﬂgéggggg E:i < 102 ~ — = = RegCM4-6 (200 hPa) < 1072 — —— — RCA4 (200 hPa)
, 10° AX=84+07 RegCM4-6 (500 hPa) RCA4 (500 hPa)
10 AX ~8.0=13 AX ~ 8.9 + 0.2
I102 | | | I103 1{I:|2 10° ot Iﬂllz | | '103 10— | '102 '103
Wavelength A Wavelength A Wavelength A Wavelength A

10°

—
o
I
—
o
I

-
o
Mo

—-
(=]
=

10°

KE Spectral Density (m® s72)

KE Spectral Density (m® s2)

KE Spectral Density (m> s72)
IS

KE Spectral Daensity (m® s72)

———— ALADING3 (200 hPa)

102 ~ — — — RACMO22E (200 hPa) 102 ~~ ~ ~ HadREM3-GAT-05 (200 hPa) — — — — CCLM4-8-17 (200 hPa) ALADING3 (500 hPa)
———— RACMO22E (500 hPa) HadREM3-GAT7-05 (500 hPa) CCLM4-8-17 (500 hPa) , AX ~ 10.3
AX ~ 10.4 AX~9.1+02 1072 AX = 8.2 + 0.1 10
10—4 | M| i i i T T S S L i 10 4 . — . . . — . . | . I . 2 3
10? 10° 102 103 102 10° 10 10
Wavelength A Wavelength A Wavelength A Wavelength A

grant agreement No. 956623

This project has received funding from
the European Union’s Horizon 2020 I nve ni VRIJE | (% © [a
research and innovation programme UNIVERSITEIT

METEO
under the Marie Sktodowska-Curie w f BRUSSEL - FRANCE
water At



