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reduction of intensity error and realistic ocean response
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HRES/ENS Atmospheric TC01279/TC0639 Modeling infrastructure
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Sea state dependency
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Sea state dependency on momentum and heat fluxes
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Impact of Coupling: revisit parameterlsatlpns
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Effect of waves on heat flux : Janssen 1997
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Impact of Coupling on tropical cyclone forecast

Mean Sea Level f=1=Ta] gayd fc 20140706
Pressure (hPa),
Neoguri 950
. 52_940
§ 830
900 ===

Fri4 ) Sats ) Sun & ' Mon T ' Tue 8 ' wWed 9 ' Thu1d
ol
2014

Black: estimated from observations

Green: operational HRES configuration (uncoupled) (16km)

Red: 16km coupled to NEMO (ORCAQ025 Z75)

Blue: 16km coupled to NEMO + new sea state dependant heat and moisture fluxes

_c ECMWF SEA-STATE DEPENDENCY OF AIR-SEA FLUXES CEA%%LES%II? 10



Sensitivity study: wave dependent heat and moisture fluxes

Change in error in Z (Sea state heat and moisture fluxes-Reference)
1-Jun-2016 to 31-May-2017 from 356 to 365 samples. Cross-haltching indicates 95% confidence. Verified against 0001.
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Sensitivity study: wave dependent heat and moisture fluxes

Change in error in Z2T (Sea state heat and moisture fluxes — Reference)

Normalised difference

1-Jun-2016 to 31-May-2017 from 356 to 365 samples. Verified against 0001

11-Jun-2016 to 1-Jun-2017 from 356 to 356 analyses.

Sea state heat and moisture fluxes — Reference
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Sensitivity study: wave dependent heat and moisture fluxes
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Problem with experiment with data analysis (i.e. analysis + forecasts):

Analysis and Forecast
experiments (3 months)

Normalised difference in
RMSE for Temperature (T)
against own analysis.
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1-Jun-2017 to 31-Aug-2017 from 164 1o 183 samples. Cross-hatching indicates 95% confidence. Verified against own-analysis.
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Need the tangent linear and the adjoint for the expression of z-

Simplification needed to derive the tangent linear and the adjoint:

z; =+/2, (2, +2,)
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Sensitivity study: forecast only: OK

1-Mar-2017 to 21-Jul-2017 from 134 to 143 samples. Verified against 0001.
Confidence range 95% with AR(1) inflation and Sidak correction for 4 independent tests
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Mean Sea Level
Pressure (hPa),
every 6 hours.

Forecast
from 4 September,
2017, 0 UTC.

Sensitivity study: Hurricane Irma
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Conclusions:

ECMWEF has a fully coupled atmosphere-wave-ocean circulation

operational forecasting system.

There is a clear benefit in coupling the different models, but it creates
new challenges as model parameterisations will need revisiting and

new processes might need to be added (e.g. impact of sea sprays).

We are testing a new parameterisation that includes a direct effect of

sea state to the heat and moisture transfer from the ocean surface.
Results of forecasts only experiments are promising.

Analysis experiments are been carried out.
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Thank you for your attention
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