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Charney’s desert instability Figure 6. Globally averaged annual mean of surface air temperature(°C) and precipitation

: Vegetation-Albedo feedback

(mm/day) from the 20C3M simulations during 20t century. Red lines represent ensemble
mean of 21 models.
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Figure 7. Decadal variations in ensemble
mean of 20C3M simulated areal fractions of
Képpen climatic classification(%6) during 20t
century.
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Figure 1. Global distribution of the 13
Koppen’s climatic classification sub-
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(1) Construction of the consecutive ten (1) Horizontal winds can be expressed by | 21 < 5 ol fractions(%0) during 20 century.
= - _ - - - 0 - - ]
climates during 20™" century, defined by non-divergent and divergent winds, from A Am Aw BS BW w Cs Of Dw Ds Dbf T EF T or0s 10v0s 1040s Tov0s 1o00s 19500 19700 1900 19000
decadal means of global precipitation and which streamfunction (y) and velocity Climate Type Climate Type Decade
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228 27.0 Specially dry climatic areas show steadily and rapidly increasing trends during 20" century

Koppen’s classification of climate velocity potential () can be evaluated by.
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Overall features of Hadley circulation are similar to
observations(see Fig.4).

But the intensity of the circulation is much stronger than
the observations. Observed maximum velocity potential
near 30°N is about 30-50*10°m?st in DJF, whereas
simulated one is about 60*10°m?s.
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(4) Construction of the models’ ensemble 2t %, y) i [x(t, y)I + xi(t, X, Y) o Climatological Hadley Circulation (200hPa)
mean — [X(t’ y)] + X (X1 y) + X (t1 X, y) for 4 Decadal Means
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Interannual Variability of the Hadley Circulation
Intensity during Boreal Winter
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- | Figure 4. Decadal variations of
200hPa velocity potential of
Hadley circulation component
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_ (105m2s1) (a) DJF (b) JIA ol L circulation doesn’t show the gradual increase with time.
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except Antarctica) “* models (21) : CCCMA-T47/CCCMA- ©1| — oo - - | NICELD Consistency between Hadley circulation intensification and
% variables : surface air temperature, T63/CNRM-CM3 / CSIRO-MK3.0 /CSIRO- w0 —————————————— | Figure 3. Interannual variability of _ | desertification which is found in observations Is absent in
precipitation MK3.5/ GFDL-CM2.0 / GFDL-CM2.1 / GISS - Lattude (degree) the Hadley circulation intensity - 5 2 - 20C3M experiments by IPCC AR4 models. And this
AOM/ GISS-EH / GISS-ER/IAP/ INM-CM3.0 / T em| | (10°m2%s?) during Boreal winter for | £ g . inconsistency remains in 215t century simulations(not shown).
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except Antarctica) JUKMO-HadCM3 / UKMO-HadGEM1 a 5 -l | Hadley circulation component (10°m<s™) in ensemble mean
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