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The seasonal forecast skill of NASA’s Global Modgliand Assimilation Office (GMAQO) GEOS-5
coupled atmosphere-ocean general circulation m@d@GCM) is evaluated based on an ensemble of
9-month lead forecasts for the period 1993 to 2@d@mparisons are made with an earlier version
(V1) of the system in which the AGCM (the NSIPP rabdwas coupled to the Poseidon Ocean
Model. The current version (V2) is a major upgrafi¢hat system consisting of the GEOS-5 AGCM
coupled to the MOM4 ocean model.

The correlation skill of the sea surface tempesa{®ST) forecasts is generally better in V2, eslgci
over the sub-tropical and tropical central andexasPacific. V2 also shows improved correlationl ski
and Mean Square Skill Score (MSSS) over the Attaantid Indian Ocean for all forecast lead months.
The correlation skill of NINO3.4 SST is greaternh@7 for up to 7-month forecast lead times — a
substantial improvement compared with V1. The improents in V2 come mainly from the better
forecasts of the developing phase of ENSO from dlospring to fall. An analysis of the SST
tendencies during the ENSO developing phase shuatdhlie magnitude of ENSO in V1 is excessive
during its developing phase due to a model biasacherized by a too strong climatological zonal
temperature gradient. This is due to a cold biaatkd over the eastern Pacific. In contrast, V2ahas
more zonally uniform cold bias extending from thentral to eastern Pacific that to a large extent
preserves the observed climatological zonal tentpergradient in that region. It is further showatt

an excessive climatological meridional current ih ¥ responsible for the development of ENSOs
that are stronger than observed.

On the other hand, the skill of forecasts initiatieing the peak phase of ENSO (i.e. the borealanin
season) is slightly worse in V2. In both observaiand V1, the discharge of equatorial Warm Water
Volume (WWV) leads the equatorial geostrophic eastirrent so as to damp the ENSO signal from
January onwards. On the other hand, in V2, thispilagnis delayed by about 2 months due to slow
phase transition of the ENSO-related zonal cufiezhby the weak discharge of equatorial WWV. It is
found that this is due to the systematic differeimcENSO-related zonal wind stress anomaly in V2,
which leads the local equatorward Sverdrup trarispa@r the eastern Pacific. The result is that ENSO
in V2 grows excessively during the ENSO mature phas



