Implementing TheoryWaves as a CESM Component

Paul Hall, Baylor Fox-Kemper (Brown University)

10 June 2024 BROWN

Ocean Model Working Group Meeting



Theory Waves

Theory Waves (Li et al, 2016, 2017)

- Approximation of Langmuir turbulence Summer Mean MLD (m)

enhancement factor (¢) based on Stokes drift e e
profile from an empirical wave spectrum
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- Reproduces much of the effect of Langmuir
mixing at a fraction of the computational cost
of prognostic wave models
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Theory Waves

Current status:

- Implemented locally as a drop-in replacement for WaveWatch Il using
cesm2_3 alphail7a

* main_0.0.13 tag of WW3_interface

* dev/unified_0.0.10 tag of WW3
- Works with with WD compsets (GMOM_JRA_WD)
- Works with TL319_t061_wt061 grid



Theory Waves

Goals:
Short-term:
Have TheoryWaves available for use with CMIP7 (CESM3.0? CESM3.17?)

Long-term:
Fully interchangeable wave model components (TheoryWaves, WW3, PiCLES)

e standardize output from wave models through NUOPC



Theory Waves

Questions:

Short-term:

Which CESM release to target for TheoryWaves?
What release tags should be targeted to insure compatibility?
What are the requirements for addition to CESM?
- compsets / grids
- testing required?
- test scenarios (1 JRA cycle? No waves vs. WW3 vs. TheoryWaves?)
- what parameters should be used for evaluation?

What should the process be (steps, timeline) for making TheoryWaves available?



