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1. Introduction
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Can the atmosphere-wave-circulation coupled
numerical model be a remedy?



2. Model Description



Model linkage
1. CGCM:

CCSM3, NCAR;
Atmosphere: CAM3; Ocean: POP 1.4

2. Surface Wave Model:

MASNUM wave number spectrum model

3. Resolution :

Atmosphere: T42
Ocean:gx1v3 (about 1.1°X0.3°~0.6° ), 40 levels for ocean;

MASNUM wave model: 20x 20
4. Ocean vertical mixing scheme :PP,GM90

5. Simulation 300 a.



wo Experiments (251-300a)

Case 1(Without wave): The original CGCM,
CCSM3,without wave-induced mixing

Case 2(With wave): MASNUM coupled
model, Atmosphere-Wave-Ocean coupled
model, with wave-induced mixing



3. Results
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Why does the With Wave
experiment remove the spurious
semi-annual cycle?



The temperature equation for the ocean surface layer

or_ v or ot , o1 _F
ot ox oy ez Moark| . pC,Az
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Include wave-induced mixing
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The difference (With Wave minus Without Wave) of various terms in the SST equation
Black line, local SST change rate (dT/ot); Red dashed line, zonal advection;
Blue dashed line, meridional advection; Green dashed line, vertical advection;
Cyan line, vertical diffusion; Magenta line, net surface heat flux
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4 Summary



Despite the improvement, the new coupled model
simulates a relatively weak amplitude of the SST annual
cycle in the equatorial eastern Pacific.

The heat budget analysis shows that the wave-induced
vertical mixing change plays a key role in the model
Improvement.

This study suggests that the coupled model bias of the
semi-annual SST cycle in the equatorial eastern Pacific
IS due to oceanic mixing that is not properly represented
In coupled models.

Wave-induced mixing effects in the upper ocean layer
are too important to be ignored.



Thanks!



