Improving the representation of convective precipitation in

ECMWYF’s Integrated Forecasting System for the nextGEMS project
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Fig 2: Top & mid: Same as Fig.1 but for the sensitivity experiments at 9 km
resolution. Bottom: Cumulative density function of frequency times rainfall
amount over the Pacific ITCZ region.

Global storm-resolving simulations (at 2.9 — 9 km) with Deep Off face the problem that processes critical for

deep convection are underresolved, e.g., horizontal mixing of convective updrafts with their environment and

As a consequence, mean precipitation and precipitation intensity are overestimated over the Pacific ITCZ.
With the proposed revisions to the moist physics for storm-resolving scales, the characteristics of precipitation

(zonal mean, intensity and spatial pattern) are more realistic, as well as low and high clouds. These
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Fig 3: Snapshots of precipitation over the Pacific ITCZ region at the end of the 12-day IFS meaning that mesoscale convective systems like squall lines are not represented well .
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Fig 4: PDF of cloudy brightness temperatures over the Pacific ITCZ, using Fig 5: Mean vertical profiles over the Pacific ITCZ region, relative to the mean ERA 5 profile, which is subtracted
the satellite simulator tool for SEVIRI Meteosat 10, Channel 9 (10.79 um) in for temperature and specific humidity.
the IFS simulations and comparing against GOES 15, Channel 4 (10.7 um).
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Fig 6: Same as Fig. 1 and Fig. 2 but comparing results at 9 and 4.5 km resolution.

Skill scores can compete with the operational IFS version (unlike with Deep Off which shows big degradations).
A remaining problem is that both with Deep Off and the revised physics, deep convective structures are too

small and larger mesoscale convective systems like squall lines often cannot to be represented realistically.




