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CoMorph: Global Climate Simulations

Met Office Unified Model N96 Atmosphere-only 20-year integrations performed to assess the model climatology.

A new parameterisation scheme for moist convection in the Met Office Unified Model. CoMorph A is compared with a GAL8 control run (Global Atmosphere and Land 8, the current Met Office operational configuration).

Still a diagnostic mass-flux convection scheme, but with a total redesign, and flexible

code structure to allow various assumptions to be relaxed... Annual mean precipitation SW and LW cloud forcings vs CERES-EBAF Ed 2.6
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scheme (Wilson et al. 2008), using the bimodal scheme
(van Weverberg et al. 2021) to initiate condensation, a
revised homogeneous forcing calculation (Morcrette 2021),

and various improvements to the numerical methods. . , _
* The large-scale microphysics scheme (based on Wilson & * Additional vertical transport of heat and moisture is Local time of maximum in diumnal harmonic of precipitation / hour Both GAL8 and CoMorph A make all convection in the grid-box use reduced entrainment as a
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Ballard 1999) uses additional prognostic variables for applied using the Leonard terms (Hanley et al. 2019). Simulated local time of diurnal peak rainfall is too early in most Tropical land funct|on of the grld?mean preup rate. Butin reality, organised convection may initially occur
graupel and the sub-grid area fraction occupied by rainand ¢ Various minor bug-fixes / improvements to moisture areas, and CoMorph A increases this error in many areas (e.g.Tropical Africa). in only a small fractlor_m of the g_rld-box., and gradually spre.ad. In (_ZoMorph B (under
graupel. Fall / evaporation / melting of both large-scale conservation. CoMorph’s entrainment formulation allows a too-rapid increase in updraft radius / devglopment), we split ea.ch grid-box into separate organ.lsed / d|sorg.an|sed areas, and apply
and convective precipitation is handled by this scheme * Various parameter changes to retune the TOA decrease in entrainment rate following the onset of precipitation. the increased updréft rad|us./ reduce‘d entrainment only n the orgar.nsed conv'ect.lon area.
(comorph increments the rain and graupel prognostics radiation. Note that GAL8 similarly modulates entrainment as a function of surface precip, The prdraft. radlt{s Increase 1s z_a function of the IOCE_'I precip ev_a_pc_Jratlon rate within the rainy
instead of producing precipitation at the surface). but applies a 3-hour damping timescale to delay the response. fraction (using grid-mean precip rate causes undesirable sensitivity to model-resolution).
These changes successfully remove the excessive early-afternoon rainfall peak.
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