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Warm water pool and Westerly wind burst ™
- = OLR vs. SST
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It is considered the jump in 29 deq. Is caused by
nonlinearity of saturation vapor pressure. However, there
IS N0 jJump In saturation vapor pressure.



Atmesphere model.
-
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(Satomura, 1989)

e V?_EQ 1__a| Z* coordinate

ﬁ'rbulent scheme (Detering and Etling, 1985)
ulk cloud micro physics (Ikawa et al., 1987)
—nf:"" +S|'mple radiation process (Katayama, 1972)
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== @ Constant flux layer (Barker and Baxter, 1975)
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Horizontal resolution 1km
Vertical resolution 50m-500m (58 levels)
Periodic horizontal boundary condition
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€ Vertical 0-z hybrid coordinate
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—  ® 3id-order advection scheme (Hasumi, 2000)

e Horizontal resolution 1km
Vertical resolution 0.5m (200 levels)



Latent and sensible heat

= : Short and long wave radiation

Sea Surface = = Fresh water flux
iInterpolation :

temperature P Wind stress

e Turbulent momentum flux

Ocean model

Exchange variables every 10min.
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| Wlnd speed (m/s)

== = (1 hour for wind, 10 day for temperature and humidity)

e
;‘@Ocean model

« Uniform (temperature 4 CASES, salinity 34psu) and rest
- Initial temperature: 27, 28, 29, 30 degree.

* Domain size: 500km (east-west) x 100km (north-south)
* Located at Equator
e Start from 0 a.m. and 5 day integration



Cloud mixing ratio at 5km heig‘flt} -
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After day 3, strong cloud can be seen in CASE29



__Jjime series of cloud top height-
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Horizontal mean SST difference from initial condition |
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CASE27, CASEZ28 : Decrease (over -1.0deg/5day)
CASE?29 : Almost constant after day 3 (-0.5deg/5day)
CASE30 : Almost constant (-0.1deg/5day)

->SST decrease In low SST cases.




Horizontal mean temperature and salinity (CASE27 )
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Temp. and Sal. above 10m decreases.
->Low salinity caused by the precipitation make

strong stratification and suppress the mixing.
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Mixing with lower layer keeps high SST and SSS.




Percentage of static instability and mixed layer depth_ :
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CASE28 : Only is 1st day
CASEZ29 : Occurs in every night time.
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Heat budget in ocean mixed layer | SUTAGE
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In CASE29, CASE30, entrainment of warm water
through the bottom of the ocean mixed layer

compensate the surface cooling in night time.




Gear |xed Iayer proces -

e clouds bring tf the preC|p|tat|on

2 Case27 7,.28:
Un,,;auo heat flux < stable fresh water flux
— J_J; «h low ocean mixed layer by precipitation is robust

Heat flux over shallow mixed layer -> SST Is easy to
= l'decrease

- ~ — Convective clouds decay soon.

: ': . n Case29,30:
— Unstable heat flux > stable fresh water flux
— Shallow ocean mixed layer is destroyed in night time
— High SST keeps due to the entrainment.
— Convective clouds keep their activity.
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* Dependency of cloud activity on SSTis examlned

u,mgmg...‘ agolution atmoesphere-ocean coupled
morle

Tt e'ﬁ u'd activity becomes stronger abruptly over

28 Eg of SST, similar to observed features.

= Jg.—f Fhe causes of jump in cloud activity is the difference

=,___ : ’erthe ocean mixed layer process, that is, SST tends

~ to decrease in low SST cases, while the SST keeps
high in high SST cases.

e Keeping shallow SST in the low SST cases, salinity
stratification due to the precipitation is essential.
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_ Longer experiment: S o :
=1 Case 27,28, Does cloud activity become

S rrof e agaln’?
— In Case 29, 30, How long does strong cloud
«thlty continue?
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==v Vlore realistic experiment:
5_?1"-."-‘:-
= Initial stratification of ocean
— Horizontal variation of background field

— Time change of boundary condition
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resh water flux

Evaporation ___ FRESH WATER FLUX
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Higher SST leads higher evaporation.
—-Unstable in High SST case




2 Variability of mixed layer depth &
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MIXED LAYER DEPTH

CASE27

mixed layer depth(m)
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CASE27,CASE28 : Constant about 5m depth.
CASE29,CASE30 : Strong diurnal variability.
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