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Summary and purpose of document

This document provides a report on the study to evaluate the verification sensitivity to analysis differences.
Action Proposed  

The meeting is invited to note the information provided in this document.
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- none…….

.

1. Introduction
The previous CG-FV meeting noted that each global NWP centre produces its own analysis depending on the data assimilated and therefore the verification against analysis is not standardized across centres. As an action to the note, JMA carried out a study to evaluate the verification sensitivity to analysis differences. 
Here we focused on one parameter, RMSE of 500hPa geopotential height (Z500) against analyses, of July to December 2011. Verified forecast was JMA's global forecast model (GSM). In addition to JMA own analysis, ECMWF and NCEP's analyses were treated as a truth. Analysis fields of ECMWF and NCEP are available via internet.

The horizontal resolution of each GPV was uniformly converted to 2.5x2.5 degrees in advance of computation of RMSEs. Table 1 shows horizontal resolution of GPVs we used here before conversion.

2. Sensitivity to analysis differences
Figure1 shows Z500 RMSEs of GSM for August 2011 in the extra-tropics verified against three centres' analyses. This shows differences of RMSEs caused by analysis differences decrease with increasing forecast time. 

To evaluate whether the sensitivity to analysis differences is significant or not, we compared them with differences of scores between NWP centres' models. Here, the sensitivity to analysis differences was defined as the difference of RMSE verified against other analysis and RMSE verified against own analysis ("inter-ini", hereafter). The difference of scores between NWP centres' models was defined as the difference of RMSE between other NWP centre's model and GSM ("inter-mdl", hereafter).

Figure 2 shows the example of results, "inter-ini" and "inter-mdl" computed for August 2011 over the southern hemisphere. Each value is plotted after converted to absolute value. "inter-mdl"s were computed from monthly scores exchanged in pre-updated procedures framework. After 48 hours forecast, "inter-ini"s are consistently smaller than "inter-mdl" between JMA and ECMWF. However, "inter-mdl" between JMA and NCEP are comparable to inter-inis even after 120 hours forecast. Similar results are found in other months and both hemispheres.
3. Summary
Once the "inter-ini" could be estimated, one would be able to evaluate whether the sensitivity is significant or not. The evaluation would depends on users' purposes. For example, JMA set a target that “reduce the RMSE of Z500 at forecast time of 48hours by 20% within five years” as reported in the previous CG-FV meeting. In this regard, the sensitivity to analysis differences is not so significant. 

In the context of NWP development, comparison with other NWP centres’ analysis is beneficial to understand the analysis and forecast error (especially in tropics and polar region, where relatively large analysis error exists), and to improve forecast performance.
	NWP centers
	Horizontal Res. of available data

	ECMWF
	0.5x0.5

	NCEP
	1.0x1.0
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Figure1: left) Z500 RMSEs [m] of GSM for August 2011 over the northern hemisphere verified against three centres’ analyses. Horizontal axis shows forecast time [hour]. Colors show analysis creation centres', red;JMA, light blue; ECMWF, green; NCEP. Right) Same as the left but for the southern hemisphere.
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Figure 2: Solid) magnitude of "inter-mdl", Dashed) magunitude of "inter-ini" over the southern hemispehre of August 2011. Colors are same as figure 1.




















Table1: Horizontal resolution of grid data used in this report











