
Assessing the contribution of 
mesoscale convective systems to 

model error using simulated IR imagery 
and numerical simulation

by Glenn Shutts

ECMWF/WWRP Workshop: Model Uncertainty, 11-15 April 2016



Åuse of simulated IR imagery

Å2.2 km Unified Model forecasts 
ÅHazardous Weather Testbed over US

Åidealized mesoscale convective   
event simulations

Åimpact of MCSs on vorticity field



Operational Stochastic Physics schemes 
with convection contribution

- some examples

Åperturbed convection parametrization tendencies (Buizza et 
al, 1999)

Åperturbed parameters e.g. entrainment rate (e.g. Bowler et al, 
2008)

ÅStochastic Convective Vorticity scheme (Gray, 2001)

ÅStochastic Kinetic Energy Backscatter (through convective 
dissipation rate) (Shutts,2005)

ÅPlant-Craig Stochastic Convection Parametrization scheme 
(2014)

ÅStochastic Convective Backscatter (Shutts,2015)

Horizontal divergence forcing linked to parametrized convective mass flux



Looking for the cause of random 
model error 

Åsimulated infra-red imagery a useful tool ?

ÅMet Office óTiggerô web pages provide daily one-
to-one comparison for global, UKV and EURO4 UM 
forecasts

Åcomparison of simulated vs actual imagery over 
the US particularly interesting in respect of 
mesoscale convective systems

Ågeneral impression ïsimulated IR over the 
Atlantic/Europe regions surprisingly realistic 
although...

Åcloud ótextureô not captured

Åbig convective events often mishandled
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