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[1] Taguchi 2010: Observed connection of the stratospheric
quasi biennial oscillation with El Nifio—Southern Oscillation
in radiosonde data. J. Geophys. Res., 115, D18120,
doi:10.1029/2010JD014325.
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ENSO-QBO experiments were conducted by the MIROC-AGCM, which successfully simulates the QBO without non-stationary

gravity wave parameterization. The model simulates shorter period during El Nino and longer period during La Nina, consistent with

observational results.

Sensitivity experiments using a high-resolution (8km) Antarctic ice-sheet model are performed to investigate possible range of

Dome Fuji position responding to environmental changes. The result shows relatively small grounding line advance can affect the

position enough to affect dating already.

A parallel spherical harmonics library Flageolet has been developed to replace the original MIROC implementation which has

a limited degree of freedom for spatial domain decomposition. Tests for FFT module show reasonable efficiency in particular for

higher resolution.

Keywords: Equatorial Quasi-Biennial Oscillation, Ice-sheet modeling, Spherical Harmonics Transform.

Observational studies have shown that, on average, the QBO
exhibits faster phase progression and shorter period during
El Nino and slower progression and longer period during La
Nina (e.g., Taguchi 20101). In order to investigate the possible
mechanism of QBO modulations associated with ENSO, the
ENSO-QBO experiments were conducted by the MIROC-
AGCM without non-stationary gravity wave parameterization.
In this study, each model was integrated in 100-year “perpetual
El Nino” and “perpetual La Nina” experiments. The imposed
SSTs in each case were annually repeating and based on
composited observed El Nino and La Nina conditions.

Differences of the equatorial precipitation between El Nino
and La Nina are realistically simulated as shown in Fig. 1. The
simulated precipitation differences are largest over the equator,
consistent with observations. The MIROC-AGCM experiments
display ~2 months shorter QBO periods in El Nino versus La
Nina conditions (Fig. 2).

Near the equator the vertical wave fluxes of zonal momentum
in the upper troposphere and lower stratosphere are larger
in the El Nino simulation. The tropical upwelling associated
with the Brewer-Dobson circulation is also stronger in the El

Nino simulation. The effects of the enhanced Brewer-Dobson
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circulation during El Nino must somehow be overcome by
enhanced wave driving in order to shorten the QBO period

Deep ice-coring requires accurate dating for its interpretation,
which is much affected by flow feature around the coring sites.
A series of higher resolution (8km) ice-sheet model experiment
by IcIES shows that the summit position is sensitive to advance
in the grounding line position. The result also shows that it is
possible to even minor migration of grounding line may affect
the flow feature and such that dating. It is planned that the
sensitivity of the summit position responding to climate changes
will be also investigated in order to evaluate the possible
range of the summit migration, which will be used for the
configuration of a high-resolution regional modeling studies for
future.

A spherical harmonics transform library, Flageolet, has been
developed. The library can perform the domain decomposition
not only in latitudinal direction but longitude, which is expected
to improve the computation efficiency of MIROC, in particular
for higher spatial resolution experiment. The Fourier-transform
module is tested, which shows reasonable performance and

efficiency.
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Fig. 1 Precipitation anomalies of El Nino - La Nina for (a)CMAP observational data and (b) MIROC model. (¢) Longitudinal (10°S-10°N) and (b)
latitudinal zonal mean precipitation anomalies for (red) CMAP and (blue) model.
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Fig. 2 Periods of the simulated QBO in (a) El Nino and (b) La Nina experiments by the MIROC model. Mean QBO periods are 22.4 and 24.6 month
for El Nino and La Nina, respectively.
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