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Tokyo Climate Centre (TCC) at Japan Meteorological Agency (JMA), established in 2002, has a mission to assist National Meteorological and Hydrological Services (NMHSs) in the Asia-Pacific region in conducting climate services.  Since 2004, TCC has conducted a series of research and development of point-wise probabilistic one-month forecast guidance based on statistical downscaling technique, in order to provide useful climate information products for decision making processes in socio-economic activities.  As a result of the development research, it is shown that there is a possibility to derive effective point-wise probabilistic forecast from JMA’s one-month ensemble prediction outputs.
     A regression formula downscaling forecast model outputs to a station is derived for each station and each season, using observations and hindcast data during the term of a hindcast experiment from 1992 to 2001.

     Target observation stations are the stations where there are 24 years or more between 1971 and 2000 and additionally 9 years or more in the hindcast term between 1992 and 2001 in which there exist 330 days or more a year with available daily observed data and there are.  The total number of the target stations is about 130 in Southeast and East Asia except Japan.  There are four target seasons: winter dry (January to March), pre-monsoon (April to May), summer monsoon (June to September) and post-monsoon (October to December).

     Target forecast elements are 14-day and 28-day accumulated precipitation with two- to 16-day lead time and two-day lead time, respectively, and 7-day average 2 m temperature with two- to 23-day lead time.  Used observation data are an integrated daily data derived from five kinds of original datasets such as the data collected in the project “ASEAN Compendium for Climate Statistics”.  Used forecast data are 10-year hindcast data from 1992 to 2001 derived from forecast experiments using the JMA’s operational one-month ensemble prediction system.
     There are five selectable predictors of a multiple regression formula: model forecasted precipitation or 2 m temperature, a factor representing topographical effect, two kinds of MJO indices and NINO.3 SST index.  The topographical factor is derived by multiplying forecasted 850-hPa wind by one of the eight kinds of selectable topographical slopes.  The MJO Indices are forecasted RMM1 and RMM2 both of which are defined by Wheeler and Hendon (2004), but 200-hPa velocity potential is employed instead of OLR.  The NINO.3 SST index is not predicted one but an observed value for immediately previous month.  The predictors are selected by the stepwise method
Gauss-distribution method and Gauss-Kernel method are employed to derive probabilistic forecast distribution.  In Gauss-distribution method, the distribution is generated under the assumption that all of observation, signal and noise are normally distributed, and the signal is ensemble mean. In the Gauss-Kernel method, the distribution is derived under the same assumption as the Gauss-distribution method, but the signal is not ensemble mean but a certain member.
Probabilistic distribution forecasts of precipitation and temperature are verified.  Regarding above- or below-median probability of 14-day precipitation with two-day lead time, Brier Skill Score (BSS) is positive at most of the stations for any seasons.  Above or below standard deviation probability of 7-day average temperature is predicted with high reliability until eight-day lead time.  According to the reliability diagrams of multiple regression formula, it is possible to predict the highest category (above normal) of the tercile probability with high reliability when it is predicted with 50 % or lower.  In general, forecast skills of both the Gauss-distribution and Gauss-Kernel methods are similar to each other for any area and any season.
     In the middle of 2007, TCC will start routinely providing the point-wise probabilistic forecasts through the TCC website.
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