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Large ensembles add an additional dimension to climate model simulations. Internal variability of the climate
system can be assessed for example by multiple climate model simulations with small variations in the initial
conditions or by analyzing the spread in large ensembles made by multiple climate models under common
protocols. This spread is often used as a measure of uncertainty in climate projections. In the context of the
fifth phase of the WCRP’s Coupled Model Intercomparison Project (CMIP5), more than 40 different coupled
climate models were employed to carry out a coordinated set of experiments. Time series of the development
of integral quantities such as the global mean temperature change for all models visualize the spread in the
multi-model ensemble. A similar approach can be applied to 2D-visualizations of projected climate changes such
as latitude-longitude maps showing the multi-model mean of the ensemble by adding a graphical representation of
the uncertainty information. This has been demonstrated for example with static figures in chapter 12 of the last
IPCC report (AR5) using different so-called stippling and hatching techniques.

In this work, we focus on animated visualizations of multi-model ensemble climate projections carried out
within CMIP5 as a way of communicating climate change results to the scientific community as well as to the
public. We take a closer look at measures of robustness or uncertainty used in recent publications suitable for
animated visualizations. Specifically, we use the ESMValTool [1] to process and prepare the CMIP5 multi-model
data in combination with standard visualization tools such as NCL and the commercial 3D visualization software
Avizo to create the animations. We compare different visualization techniques such as height fields or shading
with transparency for creating animated visualization of ensemble mean changes in temperature and precipitation
including corresponding robustness measures.
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