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Coupled Model
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Fully Coupled VModel simulations

> AM2.1, lat-lon grid, 2° resolution
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MOMA4.1, tripolar grid, 1° resolution




1990 control integration following Delworth et al

% Aerosol and trace gas concentrations, insolation, and distribution of
land cover types are taken to represent the 1990 values

J/

% Do not vary from year to year

Four experiments:

Control experiment: Original CM2M

Epl: Wave Coupled CM2M using McWilliams & Sullivan (2000) Langmuir
Turbulence Parameterization

Ep2: Wave Coupled CM2M using Smyth et al (2002) Langmuir Turbulence
Parameterization

Ep3: Wave Coupled CM2M using Qiao et al (2004) non-breaking wave
Parameterization

* Results are averages from year 101 to 200



Conclusions

» The Smyth et al (2002) parameterization works ftl
coupled CM2M model. It is distinguished from t AcWilliams and
Sullivan (2000) parameterization by adding a stratification effect to
restrain the turbulent enhancement under weak stratification conditions
and magnified under strong stratification conditions.




McWilliams & Sullivan (2000)
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-ully Coupled VMiodel snnulation:
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Control: CM2M
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Coupled Model simulations
MMETE)

Ao < 0.125kg/m?3
estimated based on world ocean
atlas data from the national
oceanographic data center




| 1|II\ ( mu»lmd Viodel simulations

summer (JAS/JFM) Mixed Layer depth

e e
Ao < 0.125kg/m?3
estimated based on world ocean
atlas data from the national
oceanographic data center

(a) Obs.
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Expl (McW|II|ams & Sullivan Para.)
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“The reduction in daytime warming is insufficient to

reproduce the LES results quantitatively, while the
application of the McWilliams & Sullivan (2000)
parameterization during nocturnal convection
causes unrealistically rapid mixing throughout the

mixed layer.”



Fully Coupled Model simulations

\\\"I \

Control: CM2M Exp2: wave coupled with
Smyth et al (2002)
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Fully Coupled Model snimulations
1T NAESE)

Ao < 0.125kg/m?3
estimated based on world ocean
atlas data from the national
oceanographic data center




pled Model simulations

._ J
AEL summer (JAS/JFM) Mixed Layer depth

e e
Ao < 0.125kg/m?3
estimated based on world ocean
atlas data from the national
oceanographic data center

(a) Obs.




| l'|]\ Coupled VMoael simulations
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Coupled Model sinmulations

: T ———

Exp3: wave coupled with
Qiao et al (2004)
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Fully Coupled Model snimulations
1T NAESE)

Ao < 0.125kg/m?3
estimated based on world ocean
atlas data from the national
oceanographic data center




| 1|||\ ( t‘ll]‘l( d Viodel simulations

summer (JAS/JFM) Mixed Layer depth

e e
Ao < 0.125kg/m?3
estimated based on world ocean
atlas data from the national
oceanographic data center

(a) Obs.

60 90 120 = <immy =

Exp3 (Qiao et al Para.)




- ully C ol ) led IViodel simulations

_‘

Overall, Smyth et al (2002) works best for CM2M !

Next, we are going to focus on two interesting regions:

#1. The Labrador Sea, where the MLD was deepened in Exp2
#2. The Ross and Weddle Sea, where the MLD was reduced in Exp2

Comparison between Exp2 (Smyth et al Para) and the control run

Results averaged from model year 101 to 200



Fully Coupled Model snimulations
1T NAESE)

Ao < 0.125kg/m3
Polar Science Center Hydrographic
Climatology potential temperature
and Salinity
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Fully Coupled I\/lndwl simulations
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| ll||\/ ( uuph d Model simulations
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| nll\/ C nuph d Viodel simulations
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Jel siumulations
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SIUNAAY t.';}..\:'-[_||,n"|(._n,1 Model siimulations
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lcd Voael simulations
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IlIH\ ( 1Hl|”LWi|vt3h{'l mulations

(d) F, in JAS
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1|||\ ( t“lll‘lt d Model sunulations

(e) Control K, along transect in JAS
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-ully Coupled simulations
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* Our understanding of surface wave effect in upper ocean turbulent
mixing is still very limited. So far, the LES experiments are limited to
small regions. LES experiments at representative locations through the
whole globe are needed to derive a better parameterization for global

models.

«» What's next ...
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