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A Hybrid Coupled Tropical Atmosphere—Ocean Model
Part [: Model Formulation and Simulated Tropical Pacific Climatology

Zhang Ronghua. Zeng Qingcun and Zhou Guangqing
(LASG, Institute o f Avmospheric Physics, Chinese dcademy o fSciences. Beijng 100081)

Abstract A hybrid coupled tropical atmosphere —ocean model (HCM) is developed to study the trop-
ical air-sea interactions and El Nifio-Southern Oscillation {ENSO) cycles. The atmospheric component
is a simple tropical model consisting of a well-mixed planetary boundary layer (Lindzen~Nigam model)
and a free troposphere represented by the first order baroclinic mode {Gill type model} in the tropwal
Pacific between 30°N and 30°S with a horizontal resclution of 2°. The oceanic component is the 1AP
free surface tropical Pacific OGCM between 30°N and 30°S with horizontal grid spacing of 1% in lub-
tude and 2°in0 longitude, and with 14 vertical layers. The coupled model can produce both the
climatology (annual mean and seasonal cycle} and short-term climare variations. The coupling prove-
dure consists of exchanging the surface fluxes, i.e.. the surface wind stress estimated from the simple al-
mosphere together with the calculated heat flux by Haney relaxation formula and the prescribed water
flux are used Lo force OGCM, where as OGCM calculates sea surface iemperature (SST) within the do-
main and uses the observed surface temperature outside the domain, which gives the surface boundury
condition for the atmospheric model. Numerical results with synchronous daily coupling without {lux
correction are presented in this paper for simulations of the tropical Pacific climatology. It is shown that
the coupled model is free from the climate drift and is able to accurately reproduce the observed iropuwl
Pacific climatology of the atmosphere and ocean, in particular the sea surface wind field and reluted
tropical convergence zone (ITCZ and SPCZ) and precipitation, 35T, and their seasonal variations. The
maodel performance is further examined by intercomparing the present medel results with others and
with the corresponding observations.

Key words simple tropical atmosphere  oceanic general circulation model {0GCM)
coupling  simulated climatology of the tropical atmosphere and ocean



