(®)
2014 2016

Investigation of detailed water cycle processes In atmosphere and land surface
using stable water isotope data assimilation system

Yoshimura, Kei

12,700,000

3

20% 90%
60
57%+ 7%

In this project, we developed a new vapor isotope continuous measurement
system to understand the land water cycle process in more detail. Compared to conventional mass
spectrometric methods, by using laser spectroscopic technique, it is possible to increase the
measurement frequency and precision of vapor isotope and moreover to dramatically improve the
estimation precision and time resolution of the evapotranspiration isotope and transpiration
fraction. Furthermore, due to portability and ease of management, it was succeeded in acquiring
continuous data over three years from the test observation paddy. Based on the results, we developed

a transpiration fraction estimation method applicable to the whole world, and estimated the value
of 57+ 7% as the global mean. Regarding the transpiration fraction, various values were published
ranging 20% to 90% in the past few years, which was a big controversy, but the value based on this
observation data may settle the dispute.
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