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Tab.1 The standard values of parameters in the shal-
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The impact of initial error on predictability of Double-gyre
variability
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Abstract: A 1.5-layer reduced-gravity shallow-water model was used to simulate wind-driven double-gyre circulation. The
modeling results show that the eastward jet has interannual variability between the contracted path and the elongated path.
Taking the process when the double-gyre was changing from the elongated path into the contracted path as the background
field, we investigated the impact of initial error on predictability of double-gyre variability by using conditional nonlinear
optimal initial perturbation (CNOP) method. We got two kinds of initial errors: CNOP and LCNOP. Results show that
CNOP and LCNOP affect the predictability of double-gyre variability oppositely. Through observing the development of the
optimal initial error, we found that when the jet was changing from the elongated path into the contracted path, the CNOP
strengthened the meander and at last an eddy dropped; however, the LCNOP weakened the meander. Moreover, the predic-
tion error caused by CNOP is greater than that caused by LCNOP. We also found the areas where the optimal initial error got
quick evolution generally have large velocity shear which probably results in barotropic instability. As a result, the initial

error could continuously get energy from the background field and then develop into big eddies.
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