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The abrupt change in the hydrological cycle in East Asia induces the weather and water-related disasters and the water resource problem. Then it is necessary to predict the water cycle and mitigate their problems. We are developing the integrated atmosphere land-ocean model to improve the accuracy of prediction of the water cycle. Using the developed model, we are aiming at assessing the water environment due to climate change in East Asia, Maiyu-Baiu rainy belt.

For research area, we here select the Yangtze River basin in China. We are carrying out the integration among a high-resolution coupled atmosphere ocean general circulation model (CGCM: T213), a regional atmosphere model (MM5: 10 km resolution), and a regional water balance model (10 km resolution). The CGCM is utilized to estimate climatic situations such as the El Niño southern oscillation and the Indian Ocean dipole mode event. 

We will incorporate the CGCM data into the regional atmospheric model as initial and boundary conditions to downscale physical parameters. We now arrange this model with three one-way nestings from China to the Japanese Islands. Moreover, precipitation and temperature etc. obtained from MM5 are incorporated into the regional water balance model based on the Tank Model developed in NIED. In the present, it is possible to simulate the atmosphere, the ocean, and the land in East Asia, respectively and incorporate between the atmosphere and the land and between the land and the ocean.

The regional water balance model based on the Tank Model for 0.5°resolution has been used. This Tank Model predicts hydrological quantities, such as river discharge, water contents in the soil, storage amount of water providing the observed or simulated precipitation, evaporation, and air-temperature. We are improving performance of the model through incorporating the land use effect and fining down a resolution of 0.1°. Using the improved Tank Model, we could obtain the discharge at stations of the parts of the Yangtze River basin, Hanjiang and Ganjiang from 1985-1999 and simulate their monthly averaged river runoff well. However, we need to improve the daily averaged river runoff using integrated atmosphere downscaling model and the Tank Model.

Last, we briefly explain the plan of scenario experiment of water cycle changes in the Yangtze River basin using developed Tank Model input by IPCC AR4 global warming simulation data. 


