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Though the current Mars is a dry planet, there are many topographic evidences of past liquid water flow. Some of the liquid water is thought to have escaped into space, while some seems to have moved to the polar regions and underground. For the investigations of the history of water cycle and escape processes which connects to the long-term climate change of Mars, detections of the isotopic ratios in water molecules (e.g. D/H and O18/O16) in the atmosphere and on/under the surface of Mars should provide important hints. Moreover, the mapping of the isotopic ratios has been done for terrestrial atmosphere to visualize the physical processes on the water cycle, and making the mapping on Mars as well is also expected to reveal the water cycle in current Mars environment, especially the moving in and out between surface and atmosphere. At present the observations of water isotopic ratios on Mars have only been done from the ground-based telescopes and Herschel Space Observatory, with low spatial resolutions.　We are starting to simulate the HDO and H2O cycles in the atmosphere including the surface-atmosphere interactions using a Mars general circulation model (DRAMATIC MGCM), and also planning to implement the photochemical processes and escape processes of atmospheric particles into the MGCM to investigate the long-term variability of the water isotopic ratios. Moreover, detections of the isotopic ratios for the investigation of the climate changes are considered in future Japanese Mars missions, such as using a sub-millimeter sounder FIRE. In this presentation we are showing the preliminary numerical results of HDO/H2O ratio distributions, and discuss the water cycle and climate changes on Mars in connection with the future observational plans.
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