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Abstract Atmospheric gravity waves (GWs) are the most important process in the middle and
upper atmosphere and are usually associated with convection in the lower atmosphere in summer.
The satellite observation is an important data source in the study of the middle and upper
atmospheric gravity waves, especially in marine areas lacking radiosonde data. Stratospheric GWs
can be directly detected by using the AIRS stratospheric radiation observations. To understand
the characteristics of the stratospheric gravity waves over East Asia, this study uses the
hyperspectral infrared remote sensing data with the original spatial resolution to analyze the GW's

in summer of 2007.
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AIRS observations from June to August of 2007 at different bands are used to analyze the
deep convection and the stratospheric gravity waves over East Asia. Brightness temperatures
(BTs) at 11 pum are applied to identify the deep convection. BTs in the band of 4 ym are used to
identify the stratospheric GWs. The spatial correlation analysis is conducted between the deep
convection and stratospheric GWs. The BT perturbations at 4 ym and 15 pm are used to analyze
the GW intensity in 30~40 km and near 41 km. Finally, several typical shapes of gravity waves
are presented.

AIRS observations show that over sea and land in the summer, stratospheric perturbation
propagation from the source can be up to 1000 km away. The results of convection analysis and
GW identification indicate that although the occurrence frequency of the deep convection events is
significantly greater in the daytime than in the nighttime, the GW occurrence frequency is less in
the daytime. The results show that the GW occurrence frequency in summer is up to 30%. The
comparison shows that the active region of the deep convection is different from the most active
gravity wave region although the stratospheric gravity waves and the deep convection are strongly
correlated. Furthermore, it is found that the distribution patterns of the brightness temperature
variances in 30~40 km and near 41 km extracted from AIRS are dramatically different. Finally,
BT perturbation analysis shows that the distribution pattern of GWs seems very complicated.

The stratospheric perturbation and the deep convection in East Asia are strongly statistically
correlated, but their most active regions do not overlap very well. The stratospheric perturbation
at night and its source may have a great spatial and temporal gap. In the near future, the

numerical simulation and AIRS observations will be used to further verify the connection between

the deep convection and stratospheric GWs.
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Fig. 1 (a) Brightness temperature (K); (b) Perturbation (K) at 41 km derived from AIRS observations on 13 July 2007
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(c) brightness temperature variance (K*) at 4 micron band, and (d) brightness temperature variance (K*) at 667. 76 cm ™

(a) Brightness temperature (K) at 1231 cm™

1

, (b) brightness temperature perturbation (K) at 667. 76 cm ',

1

1

from AIRS measurements on 23 July 2007
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Fig. 6 Fraction (100%) of gravity waves associated with deep convection events over East Asia
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