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We developed T106L168 MIROC-AGCM model with top boundary at 95 km. The model could simulate quasi-biennial oscillation
(QBO) and stratopause semi-annual oscillation (SAO) without using non-stationary gravity wave parameterization. The model also
simulates water vapor variations associated with the SAO in the stratosphere and mesosphere, and mechanisms of variations are
investigated by analyzing the model outputs.

Two versions of a numerical ice-sheet model, IcIES-1 and IcIE-2 are improved and optimized to achieve long-term experiments
with a lot of ensemble members. Various sensitivity observed over simulation of Greenland ice-sheet response to the global
warming are evaluated. The method to compute surface mass balance and that to simulate the initial (present-day) condition are found
to be both important factors to the sensitivities.

The large biases in MIROC-ESM due to the interaction between dynamic vegetation and land-surface processes are reduced by

adjusting the parameters and schemes, such as for snow albedo and age.

Keywords: Middle atmosphere science, Ice-sheet, Ice-shelf, Dynamic vegetation, Snow

Water vapor in the middle atmosphere (i.c., stratosphere To investigate the mechanism of these water vapor variations,
and mesosphere) makes a significant contribution to the global- we have developed T106L168 MIROC-AGCM model with top
mean radiative forcing of climate. A new Microwave Lim boundary at 95 km. The model could simulate quasi-biennial
Sounder (MLS) satellite, which launched in July 2004 provide oscillation (QBO) and stratopause semi-annual oscillation (SAO)
high quality datasets for water vapor in the middle atmosphere. without using non-stationary gravity wave parameterization.
Figure 1 shows time-height cross section of monthly- and zonal- The model also simulates water vapor variations associated with
mean MLS water vapor in 10°S-10°N. In the stratosphere, the SAO in the stratosphere and mesosphere. Figure 2 presents
annual and quasi-biennial variation is observed[1], while from composite of the SAO variation of water vapor. Although the
the upper stratosphere to the mesosphere, semi-annual variation amplitude is underestimated in the model, the model succeeded

is dominated. in simulating qualitatively similar water vapor variations. By

7 MLS Water vapor Varlatlons 10S- 1ON

2006 2007 2008 200 2010

I I I |
-1 -0.8 —0.6 —0.4 —-0.2 —-0.1 O 6.1 0.2 0.4 0.6 0.8 1
Fig. 1 Time-height cross section of monthly- and zonal-mean MLS water vapor in 10°S-10°N.
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Fig. 2 Composite of the SAO variation of 10°S—10°N average water vapor. (a) MLS, (b) MIROC-AGCM.

analyzing model outputs, we have found that upper stratospheric
water vapor anomalies are largely driven by advection of the
mean vertical gradient of water content by the SAO interannual
fluctuations in the vertical wind. On the other hand, in the
mesosphere, both dynamical and physical (i.e., photolysis

process) terms play the role in water vapor variation.

An Ice-sheet/ice-shelf model IcIES-2 is improved and
optimized for relatively long-term simulation of the Antarctic
ice-sheet (Fig 3.). The former version IcIES-1 (without ice-shelf
process) is also optimized to achieve long-term simulation of a
lot of ensemble members in practical times.

Sources of spread in a multi-model projections of the
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Fig. 3 Example simulation of Antarctic ice sheet using IcIES. Surface

velocity magnitude (left) and the time series of simulated volume

over 40,000 years (right) are shown.

e \
v

Ilow surface air temperatulie

@ @

\ 4

*’Iigh Snow coveM-Iigh surface albed*)
N

. J
( ®V @ \

]I;ow leaf area indei(
N J

Greenland ice-sheet are analyzed[2]. The results show that
both variation of the initialization methods (i.e., the method
to compute the present-day ice-sheet fields) and the surface
mass balance parameterization are key contributors for the

divergence.

The interaction between dynamic vegetation and the
land surface processes in the MIROC-ESM, that includes a
dynamic vegetation scheme, enhances the biases in low surface
temperature, high snow cover and low leaf area index due to
the positive feedbacks among them (Fig. 4). It is revealed that
adjusting the parameters such as snow albedo and age could

reduce those biases.
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Feedback between land and atmosphere

Feedback by dynamic vegetation

Fig. 4 Feedbacks between dynamic vegetation and land-surface processes in MIROC-ESM.






