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We participate in the international project of the QBO initiative (QBOi) by using the MIROC-AGCM. The MIROC-AGCM
successfully simulates the QBO without non-stationary gravity wave parameterization, and uncertainty resulting from this
parameterization could be reduced. Following the experiment protocols, we have conducted present and future climate simulations.
The modulation of the QBO is apparent when the CO, concentration is quadruple under +4K SST.

Using an ice-sheet model IcIES, a series of sensitivity experiments to numerical schemes for ice transport equation are performed,

which show in particular the thickness near ice-margin is significantly affected.

Keywords: Equatorial Quasi-Biennial Oscillation, Ice-sheet modeling

The quasi-biennial oscillation (QBO) is persistent, quasi- in these experiments are shown in Fig.1. In the present climate
periodic, large-amplitude oscillation of the low latitude simulation, the QBO is well reproduced. In the double CO,
stratospheric circulation. The QBO has significant remote and +2K SST simulation, the amplitude of the QBO becomes
dynamical effects on the globe, including modification of mid- weaker, especially in the lower stratosphere, as indicated by
to-high latitude surface pressure distributions etc. The QBO our previous studies (Kawatani et al. 2011, 2012; Kawatani and
is one of the most difficult phenomena to simulate in climate Hamilton 2013[1, 2, 3]). In the quadrature CO, and +4K SST
models, and how the QBO changes in the future climate remains simulation, the QBO become more unstable with significantly
uncertain. The new international project, the QBO initiative weak amplitude. These experiments suggest the QBO would
(QBOi), was launched in 2015, whose objectives are to evaluate be modulated dramatically under significant global climate
the simulated QBO and to investigate future QBO changes by changes.
multi-model analyses. We participate in this project by using the
MIROC-AGCM. The MIROC-AGCM successfully simulates
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Fig. 1 Time-height cross section of equatorial zonal mean zonal wind in

(a) present climate, (b) future climate with double CO, and +2K
SST, and (c) that with quadrature CO, and +4K SST. Red and
blue colors show westerly and easterly, respectively. The contour
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Fig. 2 Results of sensitivity experiment under configuration of Payne et al. (2000) [4]. Simulated ice-sheet elevation around the ice-sheet margin is

shown for five numerical schemes to represent the ice transport equation.

An idealized ice-sheet experiment based on Payne et al
(2000)[4] is performed using an ice-sheet model IcIES with
five different numerical schemes to represent the ice transport
equation (Fig. 2). Standard schemes such as the diffusion-
form (A), the central difference scheme of flux-form (B) and
the upwind scheme of flux-form (C), as well as two variants of
Constrained Interpolated Profile scheme (Xiao et al. 1996 [5]) (L
and P) are included in the sensitivity experiments. The results
show more than 200m difference in the simulated ice thickness
near ice-sheet margin. It implies that we need to be careful
to interpret the results of ice-sheet simulation for those which
uncertainties in the ice-sheet margin are critical such as global

warming experiments.
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