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Summary

* The Radio Occultation Modelling Experiment (ROMEX) increases the RO data count to ~2 million per DA cycle, compared to ~400 K per DA cycle in the current ops system. Bending angle (BA) zonal innovation
statistics remain similar but with approximately 6 times higher data count (Fig.1). The most significant BA impact occurs in the upper troposphere and lower stratosphere due to a good fit of the observation and
relatively low assigned observation error. Above 30km impact height, BA shows minimal impact (Fig. 2-3).

e Assimilation of ROMEX data results in warming, moistening, and reduced winds in lower troposphere at the analysis time (Fig. 4), while the upper troposphere experiences opposite effect. This may worsen the
warm, low-wind condition in the lower troposphere observed in the control run, but could slightly improve the dryness in that region.

* SPIRE RO has the largest FSOIl impact, followed by COSMIC2, Yunyao, and PlanetlQ, with these providers offering larger data volumes that contribute to their larger impact (Fig.5). Generally, more data leads to a
greater FSOI impact. The diurnal impact is more apparent for Chinese RO data (e.g. FengYun series) than others (Fig. 6).

 When verifying against independent observations, assimilating ROMEX data raises the standard deviation of first-guess departures for temperature-sensitive observations and lowers them for water vapor sensitive
observations. (Fig. 7).

 Comparing to the ECMWEF IFS analysis, assimilation of ROMEX RO generally improves the medium-range moisture forecasts (Fig. 8).

* Verification against ECMWF analyses or radiosondes shows that the substantial increase in ROMEX data assimilation degrades the medium-range forecasts for geopotential or temperature.
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Fig. 4: Mean bias at the analysis time for temperature (K), specific humidity (g/kg), and meridional winds (m/s) (top) between
ROMEX and control run, and (bottom) between the control run and ECMWF analyses. The dot signifies the mean different is
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ROMEX Impact on Medium-range Forecasts
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