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Summary and purpose of document

This document gives an overview of the issue
Action Proposed

The meeting is invited to take note of the information and discuss the implications regarding the exchange of verification data 

1. BACKGROUND (from ECMWF)

There is a suggestion (specifically for the GUAN subset) to allow more flexibility about launch times.  The reasoning is that in some areas 0000 and 1200 UTC are near dawn and dusk and it might be better to have definite night and day reports, ie use local time rather than GMT. Another reason is that it would be more useful to launch radiosondes at times when there are fewer aircraft (e.g. between midnight and early morning).  
NWP is used to asynoptic data, but verification is somewhat 'tied' to 00/12 UTC so this might make radiosondes less useful for verification. At the moment, the 00/12 UTC times agree with the starting times of our model runs. This means that for a given lead time, say 48 hours, we can aggregate scores from both runs and in this way make use of all radiosonde obs. If the additional times would be 06 and 18 UTC, for example, then in order to use all radiosonde obs as before, we would need to have 4 model runs per day. If the additional launch times could be any hour of the day, then we could not do a seamless verification out to day 10 or 15 anymore (since we produce 1-hourly model output only up to day 4). Such problems go away if scores within a 24-h window are all aggregated together. This appears reasonable at longer lead times but would definitely be a loss of information in the short range. Also, it would make score exchange (like for CBS) more cumbersome and comparison of models more difficult.
So far we have not heard the opinion of other global centres on this topic. According to Bruce, a good forum to discuss it would be the next OBS-Set Meeting (April 2018). 
Another issue that is currently being discussed: how high should radiosondes aim to go (eg 50, 30, 10 hPa; this has cost implications).  Ideally there would be some "hard evidence" to support one choice or another.  

2. ANALYSIS 
With respect to the opinion of the other global centres, the view at CMC was strongly in favour of maintaining status quo for launch times.  
One commented the following:

I don’t believe the launch times should be at the discretion of each site.  Maintaining the standard 00 and 12 UTC hours is important, though additional launches at 06 and 18 UTC would be welcome.  Regarding the top, we ask that they go up to 10 hPa

This was seconded by another, who added:

While recognizing the economic issues involved (higher quality balloons and extra helium, for stations which still use it), these data are important for the stratospheric analysis and correction of bias for the radiances.  The extra expense is worth it.

Having said that, a look at radiosonde reception at CMC suggests there are already a number of radiosonde reports at launch times other than 00 or 12 UTC.  Of 925 radiosonde stations with reports received in 2018 (up to February 28, 1200 UTC), only 546 were from either 0000 or 1200 UTC (fig. 1).  Of the remaining observations, 215 were from near synoptic hour times of either 1100 or 2300, but a significant number (83) came from 0600 or 1800 and another 81 from other hours.  
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Figure 1: number of radiosonde observations ingested in the CMC data assimilation system by hour, based on last reception date, to the end of February 2018.  
This is perhaps a factor in why the number of observations used in the verification is chronically less than the number of radiosondes in the official radiosonde lists for verification.  

For example, a comparison of the number of radiosondes in the official lists and the average number used to verify z500, for example, at CMC for the month of January 2018, show the following:

	Domain
	# raobs in official lists
	# raobs verifying z500 at CMC

	Northern Extra-tropics
	516
	428

	Tropics
	121
	84

	Southern Extra-tropics
	81
	46

	Total
	718
	558


These are typical monthly values.  A thorough examination of data from other centres was not done, but the numbers for ECMWF, for example, were slightly higher, mainly in the Northern Extra-tropics domain, but clearly many of the observations in the official lists are habitually not being used in the verification.  

With respect to the question of altitude, the average number of radiosonde reports available to verify CMC NWP forecasts decreases with height, though there is some variability by domain (fig. 2).  The decrease is, in general, somewhat linear between 50 and 20 hPa, with a more significant drop-off from 20 to 10 hPa.   
There are slightly fewer wind reports than geopotential height or temperature (fig. 3). 
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Figure 2: Average number of radiosondes used for verification of geopotential height for levels between 500 and 10 hPa, by domain, for the month of January, 2018.
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Figure 3: Average number of radiosondes used for verification of geopotential height, temperature and winds at 10 hPa, by domain, for the month of January, 2018.
Any reduction in the number of observations affects the statistical significance of the verification results.  This is already a problem with some of the smaller or less densely covered domains.   
Assimilation systems can handle observations from any time, but given that models tend to be run at 0000 and/or 1200 UTC, and given the importance of radiosonde observations due to the high quality of these data, the ET-OWFPS should recommend that as many observations continue to be done at 0000 and 1200 UTC as possible.  

This is not a verification issue, but given the importance of radiosonde data to the analysis of the state of the upper atmosphere, the ET-OWFPS should also recommend that radiosonde observations be carried out with a goal of attaining a level of 10 hPa. 
If there is to be a significant move away from 0000 and 1200 UTC observations, then further study is needed to quantify the effect on the statistical significance of verification results for reduced data sets.  Further work is also required to determine what would be the best way to aggregate scores over a 24-hour period and how such aggregation could be incorporated into the CBS exchange.  
