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Past climate change is regarded as a key knowledge for predicting future climate changes. Milankovich theory has explaine
the climate changes from Glacial to Interglacial periods with variations of seasonal solar radiation caused by Earth’s orbital
parameters (eccentricity of orbit, obliquity and precession of rotation axis). Kawamura et al. (2007) indicated that Antarctic tem-
perature rose during deglaciations following or at the same time of the solar radiation increase in Northern Hemisphere summe
In addition, the greenhouse gas, which facilitates the air temperature to rise, is thought as another important element for the pa
climate change.

To estimate the contribution of orbital and carbon dioxide forcings to the climate changes, especially at the start of the deglacia
tion, we have make construct the age of ice core and air occluded in it. The difference in age between the ice and gas at the sar
depth occurs in firn (consolidated snow) while they are compressed to become ice from snow. The gap between these ages w
estimated to be about 5,000 years in glacial maxima, but the time lag between temperature and carbon dioxide is on the ord
of 0-1000 years. Therefore, we should make accurate adjustment of the age of the ice and the age of gas, in order to discuss 1
contributions of carbon dioxide for the temperature rising at the deglaciation.

In particular, the second Dome Fuji deep ice core needs accurate estimation of thinning function in the bottom part (within
“500 m from the bed corresponding to 340-700 kyr ago). The thinning function, which expresses the horizontal stretching anc
vertical compression of an ice layer, would be changed for geothermal heat in the bottom of the ice sheet. We tried to adjus
the parameters, thinning function, accumulation rate and the difference of age between the ice and the gas in the ice. In tt
presentation, we will present results from the adjusted ice age and gas age.
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Given that ice cores consist of past snowfall in a chronologic and systematic order, we can utilize stable water isotope (SWI
information in ice cores to reconstruct the past climate. Several modeling studies have tried to simulate the past SWI in precip
itation preserved in ice cores (Werner and Heiman, 2002, Sjolte et al, 2011), but they are limited only on high latitude area. Ir
such region, we do not have to consider post-depositional isotopic processes due to the extremely low temperature all over a ye
However, when one wants to simulate the past SWI in ice cores in mid- and low-latitudinal areas, he has to consider the isotopi
effects of the post-depositional processes because snow undergoes melt, sublimation and erosion by wind, by which SWI in snc
are easily affected. Otherwise the reconstructed information of the past would be distorted and misleading.

In this study, we developed a new off-line isotopic snow-icecore model: it simulates isotopic effects due to the post-depositiona
processes while precipitated snow is eventually transformed into an ice core. The model is based on the snow layer submod
of Iso-MATSIRO (Yoshimura et al., 2006) with a particular purpose to simulate a vertical profile of SWI at a glacier or ice
sheet. Unlimited number of snow layers with a 20mm thickness increment is incorporated, whereas the original 1so-MATSIRO
snow submodel has only three layers. It also newly includes the impact of wind erosion process, including blizzard. Using this
model forced with the output from IsoRSM (Yoshimura et al., 2010), i.e., an isotope enabled meso-scale climate model forcec
with historical meteorological reanalysis data, we simulated SWI in snow pits drilled at Belukha, Siberian Altai, and Gregoriev,
Tien Shan, which are close to ice core drilling sites. The preliminary simulation period is for 1997-2007. With the new off-line
model, the simulated SWI vertical profile of the snow layers shows a better correlation with the observed snow pit SWI than the
simulation without the model. This study aim to simulate SWI of ice cores in mid- and /or low latitudes for more than hundred
years, and it is expected to present the latest updates at the conference.
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Snow algae in an ice core drilled on Grigoriev Ice cap in the Kyrgyz Tien Shen Mountains
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Variations in pollen grains in an shallow ice core drilled from Fedchanko Glacier in Pamir,

Central Asia.
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