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The austral stratospheric final warming date is often predicted with substantial delay in most climate models, a
systematic error that is generally attributed to insufficient parameterized gravity wave (GW) drag in the strato-
sphere around 60°S. This bias is not present in the LMDz general circulation model, a property that we use to
analyze the contribution of the different types of waves in the model. For this purpose, the resolved and unresolved
wave forcing of the middle atmosphere during the austral spring are examined in LMDz and reanalysis data, and a
good agreement is found between the two datasets. The role of parameterized orographic and nonorographic GWs
in LMDz is further examined, and it is found that orographic and nonorographic GWs contribute evenly to the
GW forcing in the stratosphere, unlike many other climate models in which orographic GWs are the main con-
tributor. This result is shown to be in good agreement with GW-resolving operational analysis products. We will
demonstrate that the significant contribution of the nonorographic GWs is related to the fact that the source-related
nonorographic GW parameterizations used in LMDz produce very intermittent momentum fluxes, in qualitative
agreement with recent observations. This yields sporadic, high-amplitude events during which the GWs break in
the stratosphere and force the circulation at lower altitudes than more homogeneously distributed nonorographic
GW parameterizations do.



