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Analysis and Forecast of Daily Temperatures Using
Partial Bayesian Time Series Model

Po-Hung Lee

Weather Forecast Center, Central Weather Bureau, Taiwan, R.O.C

ABSTRACT

Numerical models have been developed very soon in recent years, but the problems for
numerical models are the uncertainty of the initial data, physical parameterization, and the impact of
topographic factors. Therefore statistical downscaling methods based on numerical model outputs
will have more systematic errors which affects the accuracy of statistical forecast. Some papers (Hu
1977, Tol 1996, Franses et al. 2001) use time series analysis method to explore the characteristics of
station data, which requires two assumptions, one is the time series data have a linear trend, the other
is the data are realized values of a stationary time series, but most of data in the world do not satisfy
the two assumptions. This paper explore the partial Bayesian time series model, which does not need
the two assumptions, while is intended to generalize the two assumptions of time series analysis by
the Bayes’ theorem and include the experiences of the experts to the prior probability density function.
In addition, it also considers the correlation of data. Therefore, the model is more useful and provides

more information of the data to the researchers.

The model has been applied to daily temperatures of Taipei, Taichung, Kaohsiung, and
Hualien stations from 1961 to 2009 in Taiwan. The results show the partial Bayesian time series
model provides more complete information of trend and seasonal components of daily temperatures.
To test the model forecast skill, 2000~2009 daily average temperatures, daily maximum temperatures,
and daily minimum temperatures are forecasted and also compared with those by the two methods,
persistence and optimal climate normals. The average skill scores for the four stations are 15% to
35% with persistence; the average skill score for Kaohsiung is —10%, and for other stations between 0%
and —6% with optimal climate normals. Generally speaking, the partial Bayesian time series model is
skillful than persistence and is not significantly different from optimal climate normals.

Key words: Bayesian statistics, forecast temperatures, maximum temperatures, minimum

temperatures, time series analysis



