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Future Changes of Precipitation during the Baiu Season using
the Global Warming Experimental Data
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Synopsis

This study focuses on atmospheric circulation fields during the baiu in Japan with
global warming projection experimental data conducted using a 20-km-mesh global
atmospheric model (MRI-AGCM3.2S). The baiu front indicated by the north-south
gradient of moist static energy moves northward, both in present and future climate
simulations. The rate of progression is very slow in May and June. Particularly in the
future climate, the baiu front stagnates in south of Japan, including the Okinawa region.
In addition, then northward shift in July is associated with the westward expansion of
the enhanced north Pacific subtropical high into Japan region. The horizontal warm
advection roughly at the mid-troposphere corresponds to upward vertical pressure
velocity, and shows northward migration as seen in the lower troposphere. The future
change in these variables, about 5-day move north is delayed compared to the
present-day climate. This tendency is evident in the north-south term of 500-hPa warm
advection in particular. In conclusion, a late of the baiu rainfall band northward and an
increase in precipitation during late of the baiu season are apparent from the point of
view of atmospheric fields.
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Fig.1 Observed (a) and simulated (b, c) precipitation
(mm day™?) climatology during meiyu-baiu season (16
Jun-15 Jul). (@) APHRO_JP, (b) MRI-AGCM3.2S
(20km), (c) MRI-AGCM3.2H (60km). The averaged
period for the climatology is 25 years from 1979 to 2003.
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Fig.2 Distribution of meridional gradient in moist static
energy (K) at 925 hPa. The upper panel shows May, and
shows June. (a)-(b) Present-day climate simulations. (c)-(d)
Future climate simulations. (e)-(f) Future changes.
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Fig.3 Time-latitude plots of meridional gradient in future
change of moist static energy (K) at 925 hPa averaged over
the longitudinal range 125-142°E from 1 May to 15 August.
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Fig.4 Moisture flux (arrows; kg m™* day™), moisture flux
convergence (shading; kg m? day™), and precipitable
water (solid contours; mm). The upper panel shows June,
and shows July. (a)-(b) Present-day climate simulations.
(c)-(d) Future climate simulations.
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Fig.5 Future change of the atmospheric stability (unit; 1
K (100 hPa)™); (a) June, (b) July. It is shown in vertical
gradients of moist static energy between 925 and 500 hPa
divided by the specific heat at constant pressure
(Cp=1004. J K-1 kg™). Large positive values indicate an
unstable atmosphere.
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Fig.6 Time-latitude plots of - (shading; Pa s) and
500-hPa (solid
contours; contour interval 0.2 K day) averaged over the

horizontal temperature advection
longitudinal range 125-142°E. (a) Present-day climate

simulations. (b) Future climate simulations.
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Fig.7 As in Fig.6, but for meridional horizontal
temperature advection (contour interval 0.2 K day™).
(a) Present-day climate simulations. (b) Future climate
simulations.
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