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The global distribution of atmospheric water on Mars is controlled by transportation of water vapor and ice clouds, gravita-
tional sedimentation and surface accumulation of water ice clouds, and sublimation of water ice on a surface with the primary
source from the northern polar cap. In addition to them, the absorption and desorption by surface regolith are also thought to
regulate the diurnal water cycle (e.g., Jakosky et al., 1997). For example, a recent mesoscale simulation (Steele et al., 2017)
with an active regolith reproduced the diurnal variations in relative humidity consistently with the measurements by the Rover
Environmental Monitoring Station (REMS) onboard Curiosity under the assumptions of several adsorption isotherms. As for
the study of global regolith-atmosphere water exchange using a Mars General Circulation Model (GCM), Bottger et al. (2005)
implied that regolith exchange only about 10% of the atmospheric water vapor column and cannot contribute to reproducing
the diurnal variations of water vapor column, which was a different claim from the studies using mesoscale models about the
importance of an active regolith. However, the sensitivity of adsorption isotherms has not been discussed well. We started to
study the regolith-atmosphere interaction using a GCM to clarify that. We have newly implemented a regolith scheme based
on Zent et al. (1993) and Bottger et al. (2005) into our Mars GCM with the water cycle (Kuroda, 2017). We performed two
kinds of simulations using two different adsorption isotherms, which are defined by Fanale and Cannon (1971) and Jakosky
et al. (1997) to check the sensitivity to them. The former has been used in previous GCM studies, and the latter has been
said to be the most appropriate in mesoscale models. We ran the GCM for a Mars year and showed that the adsorption likely
occurred in the areas with high water vapor and lower temperatures. Regolith adsorbed water vapor efficiently in the northern
summer (Ls "90 degrees), which is consistent with the previous study (Bottger et al., 2005). Also, the amount of water in
the subsurface can vary reasonably depending on the defined adsorption isotherms. When the adsorption isotherm with a
large temperature dependence of adsorption at low temperatures (Fanale and Cannon, 1971) was defined, the water vapor flux
on the surface became large, which indicated that previous GCM studies with an active regolith presumably overestimated
the amount of adsorbed water at night and early morning. Our results also suggested that the regolith less contributed to
the diurnal variation of water vapor column. In the presentation, we will discuss why the implications of the active regolith
contribution were not consistent between the GCM and mesoscale models.
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