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Annual Mean Precipitation : MRI-CGCM1 (COz<1)
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Fig. 1 Distributions of the annual mean precipitation (mm/day) simulated by the MRI-CGCM1 control exper-

iment.
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Fig. 27 The lefthand panels are the results of MRI-CGCM1 control run, and the righthand ones are adapted from
Xie and Arkin{1997)[open circle = CMAP(Xie and Arkin,1997); open square = Jaeger(Jaeger,1976); solid

square = L-W(Legates and Willmott,1990)]
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Fig. 3 The Glolbal distribution of land in the MRI-
CGCML1.
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Fig. 4 Latitudinal distribution of the zonal-mean
evaporation (mm/day) simulated by the MRI-
CGCM1 control run. Baumgartner and Re-
ichel’s(1975) values have been added for com-
parison.
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Fig. 5 Latitudinal distribution of the zonal-mean
runoff(P-E) (mm/day) for annual mean (top),
DJF (middle) and JJA (bottom) by the MRI-
CGCM1 control run (solid line) and from
Peixoto and Oort(1983)(dashed line).
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Table 1 Annual mean water budget for Northern Hemisphere, Southern Hemisphere and the globe. A(4 X CO2)
denotes differences between 1%CO2 experiment and control experiment averaged for the years 131-150.

N.H. S.H. Globe
control A(4 X COz) control A(4 X CO2) control A(4 X CO2)
Precipitation(mm/d) 3.04 0.58 3.03 0.05 3.03 0.31
Evaporation(mm/d) 2.98 0.43 3.09 0.20 3.04 0.32
Runofi{mm/d) 0.06 0.15 -0.06 -0.15 0.00 0.00
Precipitable Water(mm)  28.3 9.3 28.1 5.4 28.2 74
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Fig. 6 Annual cycles of mean runoff(mm/day) for
Southern Hemisphere. Solid and dashed lines
indicate the 1%CO2 experiment and the con-
trol experiment, respectively, for the years
131-150.
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Fig. 11 Latitude-time section of zonally averaged 1l-year-running-mean precipitation difference (mm/day),

which is taken between the 1%CO2 experiment and the control experiment at the same instance.

Zonal Mean Evap. Change: 1%C0z minus Ctl
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Fig. 12 The same as Fig.11, but for evaporation (mm/day).
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Zonal Mean Precip — Evap. Change: 1%2C0z minus Ctl
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Fig. 13 The same as Fig.11, but for runoff (mm/day).
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Fig. 14 Annual mean runoff volumes (m?/day)
in 4°-latitude zones of land (open bar)
and ocean (solid bar) for the years 131-
150 in the control experiment (top) and
in the 1%CO2 experiment (middle) and
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Fig. 15 Difference in seasonal-mean runoff vol-
umes (m?/day) in 4°-latitude zones of
land (open bar) and ocean (solid bar) for
the years 131-150 between the 1%CO2 ex-



Precipitation Change : CO24 minus COpx1, Annual Mean
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Fig. 16 Difference of annual mean precipitation {(mm/day) for the years 131-150 between the 1%CO2 experiment
and the control experiment.

Evaporation Change : COx4 minus COgzxl , Annual Mean
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Fig 17 The same as Fig.16, but for evaporation (mm/day).



Precip — Evap Change : COz4 minus COz1 , Annual Mean
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Fig. 13 The same as Fig.16, but for runoff (mm/day).

850hPa Wind Change : COz4 minus COgxl, Annual Mean
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Fig. 19 The same as Fig.16, but for the 850hPa wind and its divergence. The reference vector is 20 m/s.
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Fig. 20' Time evolution of the ratio of the grid points
where extremes of maximum daily precip-
itation are recorded in each year, for the
globe (top), the Northern Hemisphere (mid-
dle) and the Southern Hemisphere (bottom).
The precipitation extremes mean the top five
maximum daily precipitations for 80 years at
each grid point, in this case.
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Fig. 21 Time evolution of annual mean precipitation
(broken line) and the number of precipita-
tion day (solid line) averaged over the globe
(top), the Northern Hemisphere (middle)
and the Southern Hemisphere (bottom).The
values for the first year in the experiment are
converted to 100.
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Occurrence of maximum daily precipitation

Fig. 22 Distributions of the grid points where maximum daily precipitation for 80 years occurs in each 20 years.
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Simulated Changes in the World Water Balance and the Frequency of Precipitation
Extremes at Times of Increased Atmospheric CO2
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Synopsis

Possible changes in the world water balance and in the occurrence frequencies of precipitation
extremes due to increased atmospheric CO2 are investigated by the use of the data simulated
by an MRI global atmosphere-ocean general circulation model. A deficit of precipitation over
evaporation in Southern Hemisphere and an excess of precipitation in Northern Hemisphere:
become larger as CO2 increases. Runoff( = precipitation — evaporation) remarkably decreases
over the ocean in the tropical Southern Hemisphere and increases over land in the tropical

Northern Hemisphere. Extremes of daily precipitation occur more frequently in the increased
CO2 climate.
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