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 Role of convective trigger

• Initialize (cumulus) convection
– Determine the timing to occur convection

• Control instability of upper atmosphere
– Affect condensation processes and precipitation

• Change the boundary layer condition
– Moisten boundary layer



How to understand effect of triggering

1. Investigate the behavior of convection by
using super-fine resolution model (     ~100m).

• Environment of simulation is limited and global
simulation cannot be performed.

2. Introduce conceptual triggering model into
GCM’s (or mesoscale-model’s) convection
parameterization.

• The model expresses triggering process only
qualitatively.
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Parameterization of convective trigger

• Fine resolution model ( 1 km<      < 10 km )
– When parameterizing (cumulus) convection, we face the

triggering process in the first place.
   In order to resolve the buoyant parcel which induces

convection, horizontal resolution should be finer than
several hundred meters.

• General circulation model (GCM)
– Convective parameterization for GCM represent the

effect of several cumulus statistically.
– Better parameterization should include statistical

triggering effect.
   Each cumulus depends on convective triggering.
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Trigger function in this study

• Check the virtual potential temperature of source
parcel at LCL ( instead of LFC) by comparing it with
environmental virtual potential temperature (Hong
and Pan, 1998).

qsrc + ¢ q > qenv

:perturbation of virtual potential temperature

•Definition of source layer
– Source layer has largest moist static energy between

surface and 400 hPa above the surface
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Mechanisms perturbing virtual potential temperature

• Surface inhomogeneities
       (constant value)
• Turbulence-induced buoyancy

• Convergence (divergence) in source layer

• Updraft at the head of gust front
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The sub-grid feature of gust front is prognosed
according to the model of Qian et al. (1998)



Convective triggering in GCM

• Simulation was performed by CCSR/NIES
AGCM with the resolution of T106L20
– The triggering function was implemented into

prognostic Arakawa–Schubert scheme.
– Large scale condensation is described by Le-

Treut and Li scheme.
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Summary and toward the future
• To simulate atmospheric phenomena more realistically

in GCM, we should introduce appropriate triggering
processes.

• Current triggering model is very conceptual.
 We need more realistic triggering parameterization.
• Better triggering parameterizations

– have the dependence of model resolution,
– change the strength of triggering by region and time

       according to obvious physical mechanisms ,
– include less tuning parameters.

• We should investigate convective triggering using
super-fine-resolution model under various conditions.


