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Summary and purpose of document

This document provides a report on availability, quality control, and use of surface observations at JMA.
Report on availability, quality control, and use of surface observations at JMA
A. Precipitation Verification

Quantitative precipitation forecast is extremely important for lives and safety of people living in Japan especially because the Japanese islands are located at low latitude and heavy rainfalls sometimes bring serious damage to the lives and the properties of people living in the Japanese islands.  The verification and model intercomparison of quantitative precipitation forecast give valuable information concerning the ability of the precipitation forecast of our model.  Moreover such verification and intercomparison are useful to find problems related to the model. 

Therefore, JMA joined a verification and intercomparison project of quantitative precipitation forecasts (QPFs) initiated by the CAS/JSC Working Group of Numerical Experimentation (WGNE) in 2002.  JMA have calculated precipitation scores over Japan of operational NWP models since then.  Seven operational center models were verified in 2010: BoM, CMC, DWD, ECMWF, NCEP, UKMO and JMA.  The rain gauge data of about 1300 stations over Japan, which are called AMeDAS data and correspond to 17km x 17km horizontal resolution, are used for the verification.  The verification grid is 80km x 80km and observational data are averaged over the grid.  Model data are averaged over the grid for high resolution model data or interpolated to the grid for low resolution model data.  Bias score and equitable thread score are calculated.  
In the discussion of the first meeting of CG-FV held in 2009, precipitation verification using station observations (not gridded, “point” observations) were suggested.  There is a concern about the large horizontal variation and the fine structure of precipitation pattern in station-based verification.  Because Japan is a mountainous country, precipitation at many stations are influenced by the topographic effect.  Moreover, since Japan is located at relatively low latitude, the precipitation from meso scale convection systems with fine structure occupies a significant part of the total precipitation.  Satellite retrieved precipitation data which is provided in quasi-realtime (e.g. GSMaP) could give better and more helpful verification than using SYNOP precipitation data even if the retrieved values are not accurate and there is a problem in data continuity. 
Another alternative is that precipitation is verified only for regions where a dense rain gauge network such as AMeDAS is available.  If this method is adopted, an exchange system of such observational data should be established in advance. 
B. 2m Temperature and 10m Wind Verification

The application group of JMA routinely verifies the 2m temperature and 10m wind of global model raw data (without any correction), regional model raw data and each guidance data which is corrected by each guidance system, against SYNOP data over Japan.  
As mentioned above, the Japanese islands are mountainous and 70% of the Japanese islands are mountainous area.  Moreover, the Japanese islands are surrounded by oceans and the total coastline is even longer than that of the U.S.  Therefore, many cities in Japan are located in narrow areas between mountains and oceans.  Due to these backgrounds, there is a large difference between the model altitudes and the actual altitudes of stations over the Japanese islands.  The model raw data cannot be compared directly with the observation station data and we think only the data corrected by guidance system can be compared with observational data.  If raw model data are needed to compare with the station observation data, it is possible that the bias component for each station, each month and each local time should be subtracted from the raw model data in advance. 
Another problem is related to the boarder of land and ocean.  Because the temperatures (and winds) over the land and ocean are quite different even if they are adjacent, the procedure to get the nearest model grid or the method of interpolation to avoid the ocean grid should be determined precisely in advance. 
In the case of surface wind, the comparison is even more complicated.  Surface wind is significantly localized due to its topographic effect and the direction of the wind is distorted from the wind direction of the upper air wind.  Furthermore, surface wind is affected by the surface roughness, the vegetation characteristics, the land utilization, and the surrounding obstacles.  And such surface features are significantly localized. 
Due to these factors, it is possibly difficult to verify wind direction and only wind speed can be verified.  Other suggestions for the surface verification are to eliminate all stations whose altitude is relatively high or to use only the data of airport stations because observation sites at airports are under relatively good circumstance and there are many airport stations.  At least, when a common list of the stations is created, which is used for the CBS surface verification, these factors probably need to be considered carefully.  Or, if the problems related to continuity of the observation can be ignored, the verification of sea surface wind retrieved from satellite scatterometers might give more reliable verification and helpful information than the verification with SYNOP station data. 
C. Other surface verification  --Tropical Cyclone Track Verification--

Related to the surface verification, one of the verifications which JMA continuously conducts is introduced here.  

Timely and accurate forecasts for tropical cyclones (TCs) are crucially important to prevent or mitigate disasters from them.  TC track forecasts issued by operational forecast centers are primarily based on the output of the NWP models.  JMA started the Tropical Cyclone Track Verification in 1992 and has reported the results at WGNE sessions every year since then.  WGNE recognized that the evaluation of TC track forecasts could revealingly indicate the performance of those models in the tropics and subtropics.  Implication for improvements of model physical processes can be obtained, for example, from analyzing in detail the direction bias of the position of the tropical cyclones for each area (North Western Pacific, South Indian Ocean, etc.) and for each stage (before, during, after recurvature). 

Nine NWP centers (BOM, CMC, DWD, ECMWF, JMA, France, NCEP, NRL, and UKMO) participated in the comparison in 2010.  JMA collects the GPV model data of sea surface pressure from these centers and best track data of tropical cyclones from RSMCs as verifying data every year.  JMA calculates the local pressure minimum from the GPV data and calculates the distance error from the best track data. 
