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@ (@) Model setup. Initially, the atmosphere is at rest with a potential (b) Heating from the land warms the atmosphere creating an updraft
. @ 0 temperature of 270K and perturbed bottom 100m. The bottom of on the righthand side of the domain. The ocean cools the bottom
T h e CI I M A CO u p I e r Ju Ia the domain is split between a cool ocean (267K) and warmer land of the atmosphere above it.
(273K).
Model & Coupling Goals
The land-sea breeze is caused by differential heating of the atmosphere by the land and
ocean. We present here a three-component coupled simulation prototyping the sea breeze
r N using a small, coarse domain as a first step towards a coupled LES sea breeze. This step
up in our model hierarchy pushed our development of
AtMOS AtMOoS > AtMOS > AtMOS >  Atmos > > AtMOS 1. Remapping spectral elements to/from finite volumes
"t 2. Flux accumulation during atmospheric substeps within a coupling cycle
,F 3. Remapping boundary masking and flux splitting
| 4. Unintrusive specification of coupled boundary conditions to modify standalone models
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| Future Plans: A Hierarchy of Coupled Models
Model Complexity
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- Modify boundary conditions at coupled interfaces
- Specify coupling fields, maps, and connections @
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- Accumulate fluxes in substepped models
Transform coupled fluxes and states References
- Remap fluxes between models conservatively and Antonelli, Marta & Rotunno, Richard. (2007). Large-Eddy Simulation of the Onset of the Sea Breeze. Journal of The
consistently Atmospheric Sciences - J ATMOS SCI. 64. 4445-4457. 10.1175/2007JAS2261.1.
- Convert units and perform operations on fluxes Craig, A., Valcke, S., and Coquart, L.: Development and performance of a new version of the OASIS coupler,
OASIS3-MCT_3.0, Geosci. Model Dev., 10, 3297—3308, https://doi.org/10.5194/gmd-10-3297-2017, 2017.
' ' Paul A. Ullrich and Mark A. Taylor, 2015: Arbitrary-Order Conservative and Consistent Remapping and a Theory of
OUtp_Ut fU” SyStem dlagnOStICS Linear Maps: Part 1. Mon. Wea. Rev., 143, 2419-2440, doi: 10.1175/MWR-D-14-00343.1
- Easily define coupled system and component model callbacks Paul A. Ullrich, Darshi Devendran and Hans Johansen, 2016: Arbitrary-Order Conservative and Consistent Cli C |
Remapping and a Theory of Linear Maps, Part 2. Mon. Weather Rev., 144, 1529-1549, doi: 10.1175/MWR-D-15-0301.1. Imatou p er




