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Simplified Ensemble-Based Forecast Sensitivity Analysis
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Simplified methods are developed to identify initial perturbations that have largest influence on a given norm in

the user-defined verification region. Our methods do not require a data assimilation system such as an adjoint

model or ensemble Kalman filter but ensemble forecast with simple matrix operations. Two ensemble-based

methods are formulated based on the linear perturbation theory: one that approximates the singular vector method

and the other the adjoint method. The sensitive initial perturbations are obtained by finding the coefficients of the

linear combination of ensemble members. Our formulations have been verified using the Japan Meteorological

Agency weekly ensemble forecast for a year with the verification region over Japan. Our methods are found to

identify sensitive perturbations associated with mid-latitude and tropical disturbances.
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