»
REKLIM= ALFRED-WEGENER-INSTITUT
Helmholtz-Verbund ﬁ HE;IE::E:(N)IS-;—HZAFT HELMHOLTZ-ZENTRUM FUR POLAR-

| UND MEERESFORSCHUNG

Regionale Klimaanderungen

Arctic Budget Study of Inter-member Variability using
HIRHAMS Ensemble Simulations

A. Sommerfeld (1), O. Nikiema (2), A. Rinke (1), K. Dethloff (1), R. Laprise (2)

(1) Alfred Wegener Institute, Helmholtz Centre for Polar and Marine Research in Potsdam corresponding author:

(2) Université du Québec a Montreal anja.sommerfeld @awi.de
Introduction Model: HIRHAMS 1) Inter-member Variability

*chaotic and non-linear nature of atmospheric  hydrostatic regional

—
o
T

dynamics [1] atmospheric model
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—> generation of internal variability within RCMs | | |
*Integration area: Arctic

1) investigation of internal variability = inter-member | | |
variance (1V) [2] *ensemble with 20 simulations
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2) estimation of diabatic and dynamical contribution

leading to IV -Initialisation time shifts about

6 hours for each run

- diagnostic potential temperature budget
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2a) Dlagnostic Potential Temperature Budget Equation
1V Is defined as the inter-member variance of the potential temperature 0 [3, 4] of the 20 ensemble-members n O'g ~ (9;,2) (Eq. 1)

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

- the variable @,, split in the ensemble mean (68,,) and the deviation from ensemble mean @,, 6, =(0)+ 0, (Eq. 2)

results in a IV budget equation (Eq. 3) developed by [3, 4]
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2b) Contributions to 1V 3) High IV event on 5" August 2012 | @
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= average, but important > coinciding with the great Arctic cyclone in the
E for specific locations beginning of August 2012 [5]
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Fig. 4:Spatial distribution of the time averaged horizontal baroclinic term B;, (left) and vertical Fig. 5:Spatial distribution of the potential temperature IV (top) and the horizontal baroclinic term B;, (left), the vertical baroclinic term B,, (middle) and

baroclinic term B,, (right) contributing to potential temperature IV tendency at 500 hPa the diabatic source and sink term C (right) contributing to potential temperature IV tendency on 5" August 2012 at06 UTC at 500 hPa
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