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衛星観測と気候モデルを用いた成層圏水蒸気の年々変動
Interannual variations of stratospheric water vapor in microwave limb sounding observa-
tions and climate model simulation
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Using the almost decade-long record of water vapor (H2O) measurements now available from the Microwave Limb Sounder
(MLS) instrument on the NASA AURA satellite, the time-height structure of interannual variations in H2O content are investi-
gated. The interannual anomalies display upward propagation below about 10 hPa in a manner analogous to the seasonal tape
recorder, but at higher levels the anomalies in H2O appear to propagate downward. An explanation for this effect is sought
by examining stratospheric water vapor in simulations of a fine horizontal and vertical resolution (T106L72) version of the
MIROC-AGCM. This model is notable for its rather realistic simulation of the quasi-biennial oscillation (QBO) in the tropical
stratosphere. The interannual anomlies in simulated stratospheric H2O display a similar propagation as seen in the MLS data.
Further analysis shows that the upward propagation in the lower stratosphere is related to the mean advection of interannual
water content anomalies induced by the QBO at the tropopause, while the downward propagation is due to the advection of the
mean vertical gradient of water content by QBO’s interannual fluctuations in the vertical wind. This conclusion is supported
by additional experiments run with a modified MIROC that had a significantly different the mean vertical H2O gradient in the
middle and upper stratosphere. Also analyzed are global warming simulations in both the MIROC model and in several other
global models included in the recent Coupled Model Intercomparison Project 5 (CMIP5). The upward propagating interannual
H2O variations are projected to become weaker in all these models because of a weakened QBO amplitude in the lowermost
stratosphere.
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