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Abstract Transfer function-noise (TFN) model could be used to estimate output series through correlation anal-
ysis when the input-output series were synchronous. A modified time series reconstruction method was presented,
which was based on TFN model, Kalman filter and SCE-UA method. First, the TFN model was represented as
state-space. Then the Kalman filter combined with SCE-UA method was applied to calibrate the model even if the
input and output series were asynchronous. Finally, the method was validated by observed series of precipitation
and water table depths, and 40-year series of water table depths over the northeast of China were reconstructed by
precipitation series as well. The validation and application show that the method not only has good modeling accura-
cys but also reflects how the water table fluctuation respond to the precipitation reasonably well. Therefore, the
method could be extended to reconstruct other kinds of series in a similar way.
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Fig. 2 Location of precipitation and groundwater measurement stations (triangles denote precipitation, dots denote groundwater)
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Fig. 6 Spatial distribution of annual mean water table depths in Northeast China
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