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Summary of changes made to AMV data processing and assimilation

» Hourly AMV data from all geostationary satellites are now used. Dual-Metop AMVs in the 40-60S and 40-60N latitude bands are assimilated.

» Several modifications to the blacklisting were brought: AMVs above 160 hPa over the Tropics and above 200 hPa elsewhere are rejected. AMVs from geostationary satellites are
rejected beyond zenith angle of 68 degrees instead of 62 degrees. The recursive filter flag (RFF) has been replaced by the quality indicator (QIl with first guess check) for GOES
satellites.

The background check is applied to the square vector difference instead of on individual wind components.

The horizontal data thinning has been improved and does not rely on boxes anymore (see more detalls below).

The situation dependent observation error algorithm has been implemented into the 4D-EnVar scheme (see more details below).
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Fig.7: STD forecast error reduction in verification scores against radiosondes (in %) due to all the changes recently made for the AMV processing and Fig.8: Same as Fig. 7 but for the contribution of the situation dependent observation algorithm only.

assimilation except the situation dependent observation algorithm. Scores for the winter (left) and summer (right) periods for the mass (blue) and wind
(right) fields in the troposphere for day-1 to day-5 forecast lead times.

Conclusions

AMV data processing and assimilation in the ECCC forecast systems have substantially been upgraded. The new selection algorithm enables the use of hourly AMV data from all
geostationary satellites. A minimal distance of 200 km and a minimal time difference of 1h30 between adjacent AMVs are strictly imposed at each level. As a result, the selected
observations are better distributed in space and time while reducing the detrimental impact of observation error correlation between nearby AMVs. To fill the AMV gaps in high latitudes,
Dual-Metop AMVs in the 40-60S and 40-60N latitude bands are now used and the zenith angle beyond which AMVs from geostationary satellites are rejected is extended to 68
degrees. Several minor modifications to the blacklisting and background check were also made. The impact of all these changes on forecasts Is overall neutral except in winter over
the southern hemisphere where the impact is positive, especially for the mass field. The impact of the situation dependent observation error algorithm on forecasts is overall positive In
the extra-tropics and rather neutral in the tropics. This positive impact on forecasts Is consistent with results reported by the UK Met Office and ECMWEF In recent years. This Is another
confirmation that estimating height assignment and tracking errors separately and making the error component due to uncertainties in height flow dependent are important.
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