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Summary and purpose of document

This document summarises the current status on verification of surface fields at JMA
Action Proposed  

The meeting is invited to note the information provided in this document.
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1. Review of verification of surface fields at JMA
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 2011: 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. Figure 1 and 2 show some results.

Also, JMA routinely verifies the precipitation, 2m temperature (T2m) and 10m wind speed of global model (GSM) raw data (without any correction), regional model raw data, and each guidance data which is corrected by each guidance system, against SYNOP and AMeDAS data over Japan.
2. Preliminary study to verify global T2m
The previous CG-FV meeting agreed that for other parameters than precipitation (T2m, 10m wind speed and direction, clouds and dew point), more research and studies are required to allow recommendations to be developed. In this context, JMA had a preliminary study to verify T2m forecast against global SYNOP data, which seems less complicated than other parameters.
2.1 Procedures and results
Following procedures were tested here;

· Horizontal and vertical matching between grid point and observation

· Gridded T2m and surface altitude of GSM were horizontally interpolated to SYNOP location by bi-linear interpolation. Next, vertical correction was processed to interpolated T2m using a vertical temperature lapse rate (TLR) estimated from model near-surface TLR.
· Blacklisting

· According to one month departure (difference between observed temperature by SYNOP and 6hour forecasted T2m by operational GSM, 4time a day) statistics, stations whose |mean error| > 3K or |1 – regression coefficient| >0.5K are blacklisted.

· Quality Control

· Observations rejected in operational global analysis were not used in verification
· Areal averaging
· To alleviate the effect of non-uniform distribution of SYNOP data, same weighting as SEEPS (Haiden et.al. 2012) were applied, except for αkl and α0 were defined as distance here.
Figure 3 is an example of global averaged RMSE of T2m. As expected, RMSE grew with increasing forecast time. It could also be seen that daily variability is significant even applying weighted areal average.

For NWP developers, the ability of verification methods detecting NWP system's promotion (degradation) is also of concern. In this context, the T2m RMSEs of two NWP systems were computed using one month OSE result and compared. Each system is, CNTL) low-resolution version of JMA operational global NWP system at February 2011, TEST) additionally assimilate AIRS brightness temperature to CNTL. The T2m RMSE of TEST is consistently smaller than that of CNTL throughout a forecast hours (figure5), as well as TEST showed improvements also in some upper-air fields (e.g, geopotential height at 500hPa, Wind Speed at 250hPa).
2.2 Summary
The T2m verification procedure shown above was roughly defined one (interpolation, quality control) and has some complexity because both daily and seasonally changes could mix in. However, it is encouraging that such a roughly estimated score could represent some improvement of NWP performance.
Further research and studies are still required to standardize verification of surface fields. In the future research for T2m, setting smaller verification areas (longitude width are less than 90 degree) is preferable to understand the area / local-time specified errors. Areas same as the radiosonde verification procedure (North America, Europe / North Africa, Asia, Australia / New Zealand) may be appropriate to avoid verification system being complex.
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Figure2: Bias score respect to forecast hours for (left) Dec 2009 – Feb 2010, (right) Dec 2010 – Feb 2011. Thresholds are 1mm/6hours. Colors are same as Figure 1.
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Figure 3: Time series global averaged RMSE of GSM T2m for March 2012. RMSE were computed 4time a day. Colors show forecast hours; 00(purple), 24(blue), 48(red), 72(green).





Figure1: Time series of monthly means of ETS over Japan. Thresholds are 10mm/24hours, forecast hours period is 48-72hours. BoM(orange), DWD(green), ECMWF(light blue), NCEP(yellow), UKMO(blue), CMC(pink), JMA(red)
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Figure 4: Global averaged RMSEs for CNTL(red) and TEST(blue), averaged during one month OSEs respect to forecast hours. Green circles show difference of CNTL and TEST, values of difference corresponds to right axis. Positive values of differences show that TEST is better than CNTL.








