‘- NextGEMS  Next Generation Earth Modelling Systems

H2020 project ; started on 1 Sept 2021 (4 years)
Coordinators : Bjorn Stevens (MPI) and Irina Sandu (ECMWF)
Consortium : 26 institutes from 14 countries (13 European + Senegal)

Objective : to develop and apply global coupled Storm-Resolving Earth System Models (SR-ESMs)
to the study of anthropogenic climate change




So far : DYAMOND

First intercomparison of Global Storm Resolving Models

-10+ mo

- short simulations (40 days)

Phase 1 (DYAMOND summer, Aug 2016):

dels

atmosphere only

Phase 2 (DYAMOND winter, Jan-Feb 2020):
atmosphere-only + coupled

Name Grid Hicol Hlev #u Amax Hiap Hepng Cp BL FC

ARPEGE-NH Kurihara 82 75 5 25km 70 km 34 km N T Yes
Fv3 Cube 57 79 6 33km 39km 25 km 5 K Yes
GEOS Cube 57 132 5 33km 80 km 75 km F K Yes
ICON lcaso 34 50 5 25km 75 km 44 km N T Yes
IFS Octo 26 137 5 48km 80 km 65 km 5 K Yes
MPAS Voronoi 42 75 6 38km 40 km 30 km F T Yes
NICAM lcoso 42 78 5 35km 50km 25km N K No
SAM La-Lo 43 74 5 43km 37 km 22 km N 5 No
UM La-Lo 20 85 6 78km 85 km 42 km 5 K Yes

Tabulated are the number of columns (#pcq), in millions), the vertical levels (#1.,, not counting soil levels), the microphysical variables (#,), the linear dimension of the area,
), the vertical span of the column (Hiop), and the height (Hpng) where the spange layer begins. The last three columns denate

the A of the largest tile (v/Amax

parameterization assumptions. For cumulus parameterization (denoted CP), the letters "N," *S," and "F" denote none, shallow, or full parameterization, whereby for the latter,
some assumptions are usually included in an attempt to account for the scale of mations being parameterized. For the boundary layer parameterization (denoted BL), the
letters T," *K,” and “S” denote either a TKE-like model {including an additional prognostic equation), a diagnostic eddy diffusivity, or a Smagorinsky-like three-dimensional

closure as is common for large-eddy simulation. Finally, some indication is given as to whether fractional cloudiness (denoted FC) is parameterized
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French participation in NextGEMS (LMD) :

— Analysis of the mesoscale organization of tropical convection (shallow & deep)
in NextGEMS models

- How much do the models reproduce the impact of convective organization on the
tropical Earth’s radiation budget, humidity, cloudiness and precipitation extremes

that is observed from satellites?
(e.g. Tobin et al. J. Climate 2012, Bony et al., AGU Advances 2020, Bony et al. GRL 2020, Semie and Bony GRL 2020)




sea-ice concentration




ICON runoff IFS runoff




solar and wind energy production

coastal marine ecosystems and fisheries



NextGEMS is feeding into....



A model development project to :

- Explore the ability and the usefulness of
simulating climate at km scales

- Learn about the interation of the mesoscale
with the large-scale/planetary scale

Will be interesting as much for the problems it solves
as for the ones it doesn't.



Extra slides









The Cycle 1 NextGEMS runs:












