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Sanjay Kumar MEHTA (Toshitaka Tsuda) : A study on the variation of the tropical
tropopause by using high precision satellite data

The trends and various interannual variability components in the tropical tropopause layer (TTL)
over the tropics (15°S-15°N) were examined by employing upper air data from GPS radio occultation
(RO), radiosonde (IGRA, RICH, and HadAT2), and ERA-Interim during the period 2001-2010. The
detection capability of the GPS RO, though with limited data coverage, has been shown in previous
studies, The temperature anomalies from unadjusted radiosonde (IGRA), adjusted radiosonde (RICH

and HaAT2), and ERA-Interim show favorable comparison with the GPS RO except at 100 hPa in the
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ERA-Interim data. A detailed analysis of the warming observed in the TTL from 2001 to 2010 using
both standard linear and multiple regressions is carried out. The temperature trends estimated using
standard linear regression analysis (with only constant and linear trend terms) reveals a strong
warming of about 0.5-1.5 K/decade in the TTL (about 16-19 km) with maximum warming at about |8
km in each dataset during 2001-2010. Further, multiple regression analysis is performed while
including various interannual components, such as quasi-biennial oscillation (QBO), El Nifo southern
oscillation (ENSO), and stratospheric aerosol optical depth (AOD). We performed two types of
multiple regression analysis that do not consider and that consider seasonal modulation of the
interannual components. The distinct warming in the TTL is partially but not completely removed on
removing the QBO and ENSO components. However, on removing the AOD along with the QBO, the
ENSO removes the distinct warming in the TTL. Therefore, this study shows that the strong distinct
warming in the TTL is partly associated with minor volcanic eruptions during the first decade of the
21* century. Positive and significant AOD responses to the temperatures of about 0.1-0.2 K are

observed in the TTL region, explaining about 5% to 15% of the total variance during 2001-2010.
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