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Model hierarchy approach: step-wise inclusion of processes found to be responsible for heatwaves
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Model Configuration: Dry Dynamical Core
Objectives:
1. Characterize heatwaves and their dynamics in a dry dynamical core.
2. Study the effect of topography on the frequency and characteristics of heatwaves.

Configuration of the ICOsahedral Nonhydrostatic (ICON) model
-

Triangular grid: R2B4 (Δ𝑥~158 km)

-

41 vertical sigma levels.

-

Uncoupled with the surface (no slab ocean or land model)

-

Physical parametrizations turned off (only dry dynamics)

-

Held-Suarez temperature relaxation (zonally symmetric and
no seasonal cycle)

-

Topography sensitivity: A Gaussian mountain of varying
height and latitudinal location.

Figure from the Nov 2020 ICON tutorial
(F. Prill, D. Reinert, D. Rieger, G. Zängl)
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Part 1: Topography effects on heatwaves in ICON
Bernat Jiménez-Esteve and Daniela Domeisen

Objectives:
1. Characterize heatwaves and their dynamics in a dry dynamical core.
2. Study the effect of topography on the frequency and characteristics of heatwaves.
Sensitivity experiments using an idealized 3 km Gaussian mountain centred at 45N,90E (in purple)

• Atmospheric blocking frequency
increases upstream and over the mountain.

• Heatwaves occur more (less) often upstream
(downstream) of the idealized mountain.
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