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Introduction Model Setup
» chaotic and nonlinear nature of atmospheric dynamics [1] « HIRHAMDb [4] Is a hydrostatic regional climate model first
- changes In initial conditions (IC) of climate models influence the applied on a circum-Arctic region by [5]
evolution of simulations » combination of HIRLAM [6] (dynamics) and ECHAMS [7]
* ensemble of simulations with different IC result in internally generated (physical parametrization)
variability (IV) [2 and references therein, 3] (Fig. 1, 2)  driven by ERA-Interim [8] iree =3 iy i
-> estimation of the diabatic and dynamical contribution to time evolution P i, N
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Equations and Method

* |V Is defined as the inter-member variance of each variable [2,3] O'(ZP ~ (<P;,2) (Eq. 1)

* emanating from the first law of thermodynamics and the mass-continuity equation in vertical pressure coordinates for potential temperature
using the Reynolds decomposition

- splitting a variable in the ensemble mean {¢,,) and the deviation from ensemble mean ¢;, Pn =(P)+ Pn (Eq 2)

 results in a IV budget equation (Eq. 3) developed by O. Nikiema [2,3]
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Ly: diagnostic potential temperature IV tendency

Ay, A,. horizontal and vertical transport terms describing the convergence of IV by the ensemble-mean flow

B,;,B,. horizontal and vertical conversion terms indicating the covariance of potential temperature and flow fluctuations in direction of the
ensemble-mean flow potential temperature gradient

C. diabatic source and sink term resulting from the covariance of fluctuations of potential temperature and diabatic heating rate

E;, E,. horizontal and vertical covariance of potential temperature fluctuations and divergence of potential temperature flux due to fluctuations

Results

* |V of the vertical- and domain-averaged potential temperature is |
smallest at the bottom, at 400 hPa and at the model top at 10 hPa (Fig. 4) 300

* highest IV Is simulated In the upper troposphere and smaller peak at the |
middle troposphere - probably due to meridional wind speed maxima

Pression [hPa]
0
=]
=]

700:
* largest contribution to growth of IV Is provided by By, (Fig. 5) 800}
* B, and Ej reduce the IV (Fig. 5) 900|
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« stronger peaks during time evolution indicate synoptic events [2,3] (Fig. 5)  Fig. 4: Vertical profile of time- and domain-  Fig. 5: Time evolution of the vertical-

averaged |V for potential temperature and domain-averaged contributions
during May 2012 of IV
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