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Preliminary Evaluation of Numerical Model Wind Forecast Bias

Correction using Regression Equation on Station Observations

Kao-yuan Liu!, Chen-hsin Liu!, Chih-yung Feng!, Shih-hsuan Yeh?2, Treng-shi.Huang?

Manysplendid Infotech!, Weather Forecast Center, Central Weather Bureau?

Abstract

The method correcting the numerical model forecast gusts nowadays is simply raise the force according to the Beaufort
scale by two to three as the forecast. And the wind speed of numerical models at a specific time point is actually extracted
from the instantaneous status of the corresponding time step, and its physical properties are different from the hourly
average wind and hourly gusts observed by the station. Therefore, the model wind may be physically similar enough to
the observation gust, thus can be better corrected directly by gust and not necessarily worse than correcting by average
wind as in the past. This study evaluates and compares the effectiveness of correcting a numerical model wind on
observation station grids by analyzing the regression of the model wind against the observation average wind and gust.
In this study, the operational version of WRF (Weather Research and Forecasting) model run by the Central Weather
Bureau is used to analyze against the station wind. The analysis is conducted by regressing the model wind against station
wind or gust, using an one-year training dataset and then applying the relation on the model wind data using another one-
year dataset. Then performance of the projected model wind can then be evaluated with the observation. Due to the
variable nature of the wind in Taiwan, the effect of directly correcting wind speed is limited. Therefore, in this study, the
station wind is decomposed into *U and 1V components before regression, and in the verification the model wind is also
separated into *U and *V components and applied to the regression equation accordingly.

In addition, since the establishment of forecast guidelines focuses on the strong proportion of wind, if all wind data at the
station is used in the regression, the behavior of strong wind will be dispersed by the weak wind data which occurs with
excessive higher frequency. Therefore, the winds are first categorized and calculated for their statistics, and then applied
to the regression analysis using their statistics, which in effect increased the weight of data of the stronger but less
prevalent winds.

The result shows that on the grids located on open terrains with strong wind, such as Fang-yuan (coastal area), Pengjia-
yu islet (outlying island), Bitou-chiao cape (cape), etc., generally received good correction result. According to some
further investigation on the nature of the station winds, the U and V decomposition used in this study may better be

replaced with a wind-direction based categorization method.

Keywords: WRF, wind forecast, forecast correction



