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Annual Mean, Global Mean Surface Temperature
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CO2 Concentration at South Pole
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Composition of the Atmosphere
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Radiative Heat Balance of Earth
hEkeE E L TOMSTEINE




Greenhouse Effect of the Atmosphere
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Mechanism of Global Warming
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Residence Time of GHGsS
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e Long residence time:

CO,, N,O, CFC, CH,
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e Short residence time:

H,O - Water Vapor Feedback
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Mechanism of Global Warming
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Manabe & Bryan, 1969







Annual Mean _Precipitation, cm/day
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Temporal Variation of CO,-Imput
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Change In Surface Air Temperature, °C
Stouffer, Manabe, Bryan (1989)




Surface Temperature Change (°C)

(1991-2011) minus (1960-1990)
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Zonal Mean Temperature Change, °C
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Dynamics of Meridional Overturning Circulation
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Precipitation & Evaporation, Simulated
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Change due to CO,-Quadruppling
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Simulated Distribution of Soil Moisture
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Change (percentage of pre-industrial value)
iIn Annual Mean Soll Moisture (4xCQO.,)
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Mechanism of Global Warming




Seasonal Contrast of of soil Moisture Change (%)




Summary

 Enhance the Existing Contrast between Water-
Rich and Water-Poor Regions of the World

* Present very serious challenge to the water
resources managers of the world

e Long-term, global-scale monitoring of the Earth
System




Climatic Impacts in Japan

Increasing frequency of heavy rainfall
and flooding during the late baiu- and
typhoon season

Reduction and early disappearance of
SNOW cover over mountains

Increasing hot summer days
Increasing price of Agricultural Imports ?

Increasing agricultural productivity Iin
northern Japan?
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