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(a) Freq. Rate of Top5 [Daily] — Global Ave.
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Fig. 1 Time evolution of the ratio (%) of number
of the grid points, where extremes of maxi-
mum daily precipitation rates are recorded in
each year, to the total number for a) globe,
b) the Northern and c¢) the Southern Hemi-
sphere. The dashed lines are obtained by a

linear least-square regression.

gbooobooo,0o0boobooogoboonDog
O,Co,000pooopboo,boobooogoo
goo,000b000bo0obooogbooooDog
oboooo,booboboo,o0b0000,6000
gboogoooboobooobd

Fig. 20, 00000000000O00O0O00O0O0OO
go8oubobobobobobobobobon
00000, a)0.63,b) 0.75, ¢) 0.51 (%/ 10 years)
000,000099%0000000000C020
oooobooobo,bo0obo0oooboooog
OFig. 220, 000000000 O0OOOODOOO
goodobobbbooooobobobboo,uon
oooobooob,0bo0bo0oboboooog
goodo,ggobobeodoooobbb
oooobooobooboboboobooobo,og

(a) Freq. Rate of Top5 [Hourly] — Global Ave.
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Fig. 2 The same as in Fig. 1, except for maximum

hourly precipitation rates.
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(a) Max Daily Precipitation Rate — Japan
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Fig. 3 Time evolution of a) mean maximum daily
precipitation rates (mm/day) and b) the oc-

currence frequency ratio (%) around Japan.
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(a) Max Hourly Precipitation Rate — Japan
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Fig. 4 The same as in Fig. 3, except for maximum

hourly precipitation rates (mm/hour).

goooog

4.1 0O0OO0OO0OO0OOO0OO0OOOOOOOOO0
00000000000 G(x)DOUODOOODOO
gboooo, 1986

G (z) = exp[—exp{— (z — p) /o}]

goooobobooooooobbon z, 0000
0O0,0000000 20000 p(Location Pa-
rameter) 0 o(Scale Parameter) 00000000
goo

0000 T7TO00000000,00000000
gogbbdd =, 0000,00 20 z,00000
ooooooooo wW(z,) OUOODOOOOOOO

Wixy)=1/T

ooo,

Glag)=1-W(z,)=1-1/T

good



90N (a) Daily Max Precip (mm/day) of CO2x1
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Fig. 5 Global distribution of estimated maximum daily precipitation rates (mm/day) for the return period T of
10 years: a) the control experiment, b) 1% COg increasing experiment, c¢) differences of increasing- and

control-experiment (b — a).
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(a) Hourly Max Precip (mm/hour) of CO2x1
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Frequency of Precipitation Extremes at Times of Increased Atmospheric CO5; Simulated
in the MRI Coupled Atmosphere-Ocean Model

Tatsuya IWASHIMA, Takuji KUBOTA*, Akio KITOH**
*Graduate School of Science, Kyoto University
**Meteorological Research Institute, Japan Meteorological Agency

Synopsis

Possible changes in precipitation extremes due to increased atmospheric CO9 are investigated using
the data from an MRI atmosphere-ocean coupled general circulation model. As in the increased CO,
climate, the occurrence frequencies of maximum daily precipitation rates remarkably increase in the
globe, the Northern and the Southern Hemispheres. Extremes of precipitation occur more frequently
in the Northern Hemisphere than in the Southern Hemisphere. Spatial trends of precipitaion extremes
shows larger values in such an area with a small amount of precipitation as the Northern Eurasia, as well
as in the Asian monsoon and the equatorial regions with heavy precipitation, followed by increasing of
CO4 concentration.

Keywords : COz; precipitaion extremes; Gumbel distribution



