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MiKlip—Modini Project overview

Modini will contribute to the decadal prediction system MiKlip through the development and
investigation of a simple method to initialise coupled atmosphere—ocean—sea-ice models. We
will implement and test the method for the Max Planck Institute Earth System Model (MPI-
ESM), which is run in a partially coupled mode where the ocean—sea-ice component Maz
Planck Institute Ocean Model (MPIOM) is forced by time series of observed forcings, in
particular ncep-, ecmwf-, and core-reanalysis data (Kalnay et al., 1996; Uppala et al., 2005;
Large and Yeager, 2009). Our work will focus on the use of observed (reanalysed) wind stress
and/or wind stress anomalies to drive the ocean component of the coupled model, although
the use of other forcing variables (e.g. heat flux), computed from observations, will also be
investigated. The application of partial coupling is expected to bring the coupled system
sufficiently close to the observed state to provide an effective initial condition for decadal
predictions, which are the focus of the whole MiKlip project. Experimental hindcasts and
forecasts will be carried out with Max Planck Institute Earth System Model (MPI-ESM) to
assess with respect to results of the corresponding CMIP5-historical simulations (Meehl et al.,
2009; Taylor et al., 2011) to evaluate the success of the method.

The Modini-project funded by the Bundesministerium fir Bildung und Forschung (BMBF)
through grant 01LP1134A. For its success it is imperative to perform an adequate number of
fully and partially coupled MPI-ESM runs on the DKRZ computer.



Estimation of required computer resources

During the set-up and testing phase of our project, we will use the default LR-resolution. Af-
ter a successful implementation of the proposed method, we will switch to the eddy permitting
MR-resolution. As control and reference experiment we will use the CMIP5-historical simula-
tions. We will start our partially coupled spin-ups for the LR-resolution (MR-resolution) from
1950 onwards and will start a fore/hindcast every (fifth) year from 1980 onwards, resulting
in 30 (7) forecasts. We regard a number of five realizations for each forecast run as the min-
imum to establish meaningful information about the potential predictability of the system.
Defining the number of spin-up years as ngp = 30, the number of forecasts as NfLR = 31
and NME = 7, the increments of the forecast start years as Atf® = 1yr and AtMR = 5yr,
and the number of realisations r = 5, the total number of model years can be estimated
as Ngp + ZHNLBI nAts + Nt - 10yr - r, where the summation in the second term indicates the
starting year of each 10-year forecast and is 465 yr for the LR-resolution and 105 yr for the
MR-resolution. Therefore, the total number of model years for each resolution is:

Resolution Spin-up Pre-forecast years Forecasts Realisations Total
Nsp Zi:’;gl nAts N r
LR 1950-1979 1980,1981,1982,...,2010
30 years 465 31 - 10 years 5 2045 years
MR 1950-1979 1980,1985,1990,...,2010
30 years 105 7 - 10 years 5 485 years

The MPI-ESM already runs on the DKRZ computer and is well tested. The existing ex-
perience there will help us to achieve the milestones of the Modini project. According to
our information, the LR-(MR-)resolution needs 5.2 CPUh (24 CPUL) and 40 GB (65GB) of
storage per model year. We will use the standard CMIP5 configuration with 4 (10) nodes and
64 CPUs per node for the LR-(MR-)resolution. Therefore, the estimated computer resources
for this project at the DKRZ are:

Resolution Years Estimated computational
Time (CPUhs) Storage (GB)

per year total per year  total

LR 2045 52 10634 40 81800
MR 485 240 11640 65 31525
22274 113325 (HPSS)

150000 (GPFS)

Assuming, that all ensembles of all forecast are considered in intended publications, it is
necessary to archive them all with respect to the guidelines for good scientific practice. Hence
the estimated 113325 GB storage space refers to the HPSS—tape archive. With respect to
the GPFS—disk storage, we anticipate an additional storage space of about 33%, resulting in
150 TB, which can be canceled three month after the MiKlip project ended.



Acronyms

AWI Alfred Wegener Institute
BMBF Bundesministerium fiir Bildung und Forschung
DKRZ German Climate Computing Center (Deutsche Klimarechenzentrum)

CMIP5 Coupled Model Intercomparison Project Phase 5

MiKlip Decadal Climate Predictions (Mittelfristige Klimaprognosen)
Modini Model initialisation by partially coupled spin-up
MPI-ESM Max Planck Institute Earth System Model

MPIOM  Max Planck Institute Ocean Model

ncep National Centers for Environmental Prediction
ecmwf European Centre for Medium-Range Weather Forecasts
core Common Ocean-ice Reference Experiments

GEOMAR Helmholtz Centre for Ocean Research, Kiel

References

Kalnay, E., M. Kanamitsu, R. Kistler, W. Collins, D. Deaven, L. Gandin, M. Iredell, S. Saha, G. White,
J. Woollen, Y. Zhu, A. Leetmaa, R. Reynolds, M. Chelliah, W. Ebisuzaki, W. Higgins, J. Janowiak, K. C.
Mo, C. Ropelewski, J. Wang, R. Jenne, and D. Joseph, The NCEP/NCAR, 40-Year reanalysis project, Bull.
Amer. Meteorol. Soc., 77(3), 437-471, doi:10.1175/1520-0477(1996)077<0437: TNYRP >2.0.CO;2, 1996.

Large, W. G., and S. G. Yeager, The global climatology of an interannually varying air-sea flux data set,
Clim. Dynam., 38, 341-364, doi:10.1007/s00382-008-0441-3, 2009.

Meehl, G. A.; L. Goddard, J. Murphy, R. J. Stouffer, G. Boer, G. Danabasoglu, K. Dixon, M. A. Giorgetta,
A. M. Greene, E. Hawkins, G. Hegerl, D. Karoly, N. Keenlyside, M. Kimoto, B. Kirtman, A. Navarra,
R. Pulwarty, D. Smith, D. Stammer, and T. Stockdale, Decadal prediction, Bull. Amer. Meteorol. Soc.,
90(10), 1467-1485, doi:10.1175/2009BAMS2778.1, 2009.

Taylor, K. E., R. J. Stouffer, and G. A. Meehl, An overview of cmip5 and the experiment design, Bull. Amer.
Meteorol. Soc., 95(4), 485-498, doi:10.1175/BAMS-D-11-00094.1, 2011.

Uppala, S. M., P. W. Kéllberg, A. J. Simmons, U. Andrae, V. da Costa Bechtold, M. Fiorino, J. K. Gibson,
J. Haseler, A. Hernandez, G. Kelly, X. Li, K. Onogi, S. Saarinen, N. Sokka, R. P. Allan, E. Andersson,
K. Arpe, M. A. Balmaseda, A. C. M. Beljaars, L. van de Berg, J. Bidlot, N. Bormann, S. Caires, F. Cheval-
lier, A. Dethof, M. Dragosavac, M. Fisher, M. Fuentes, S. Hagemann, E. Holm, B. J. Hoskins, L. Isaksen,
P. A. E. M. Janssen, R. Jenne, A. P. McNally, J.-F. Mahfouf, J.-J. Morcrette, N. A. Rayner, R. W. Saunders,
P. Simon, A. Sterl, K. E. Trenberth, A. Untch, D. Vasiljevic, P. Viterbo, , and J. Woollen, The ERA-40
re-analysis, Quart. J. Roy. Meteorol. Soc., 131, d0i:2961-3012.d0i:10.1256/qj.04.176, 2005.



