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AMIE (ARM MJO Investigation Experiment)/DYNAMO (Dynamics of
the MJO) field campaign: International field observations of cloud
population evolution and its large-scale environment collected by
advanced instruments on multiple platforms from a region crucial to
global climate but poor in in situ observations.

Issues: How should field observations of detailed cloud structure and evolution in a limited area be applied to benefit the development of global models with explicit and parameterized cumulus
convection?
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Strategy: Use a three-tier modeling approach to bridge field observations and global cloud-permitting models, with emphases on cloud population structural evolution through various large-scale
environments.
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Step 1: Data preparation — Combine observations from different instrument to cover the entire cloud spectrum, and derive cloud statistics for model validation; Q\\\‘\‘\\‘,;;.gggg%.:;:gggzaw,“;‘,,
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Step 2: Cloud resolving or permitting model (CRM/CPM) simulations — strongly constrained by observations, flexible in microphysics, direct comparison to observations in vertical structures of \\\Q:&:égio:-‘.-zéiz:‘:%;/’//
cloud and microphysics; S

Step 3: Limited area model (LAM) simulations — weakly constrained by observations, flexible in microphysics and cumulus representations (explicit or parameterized), indirect comparison to
observations in statistics of cloud and microphysics;
Step 4: CRM/CPM and LAM simulations — constrained by output from global cloud-permitting model simulations.

MPAS (The Model for Prediction Across Scales):
Nonhydrostatic atmosphere model based on unstructured
centroidal Voronoi (hexagonal) meshes using C-grid
staggering and selective grid refinement, with explicit and

Anticipated outcome: Identify sensitivity of model biases in cloud and precipitation to microphysics and cumulus parameterization with and without feedbacks from large-scale dynamics. . )
parameterized mesoscale convective systems
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