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Development of Ground Truth Integrating Model Data
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Abstract

Based on station observation data, the Weather Forecast Center has progressively developed spatial numerical
estimation techniques, termed Ground Truth(GT). These techniques are applied to various meteorological variables,
including temperature, atmospheric pressure, average wind speed, relative humidity, and dew point temperature. The
construction methodology for these meteorological variables primarily relies on physical or spatial statistical
estimations. Initially, quality-controlled station observations are utilized to estimate spatial grid background fields.
Subsequently, the discrepancies between the station observations and the background values are computed at the
respective station locations. A Kriging spatial interpolation is then applied to these differences across all grids (residual
interpolation). Finally, the interpolated residuals are integrated back into the grid background fields to derive the final
surface analysis values.

Recently, given the Rapid-refresh Weather Research and Forecasting (RWRF) model's capability to generate
forecast outputs at 10-minute intervals, the construction of surface analysis fields has begun incorporating the physical
characteristics provided by this numerical model. This has led to the development of a next-generation methodology
that fuses humerical model data into the surface analysis fields. Using temperature as a case study, this research
elucidates how the Weather Forecast Center integrates RWRF numerical forecasting data into the surface analysis

framework and presents a comparative analysis against the surface analysis fields currently in operation.
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