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Abstract

Water vapor (WV) is a key trace gas that amplifies warming through positive climate feedbacks. Even small
changes in WV in the upper troposphere and lower stratosphere can significantly impact radiation. However,
climate models vary widely (0.1- 0.3 W m-~K-") in simulating stratospheric water vapor (SWV) feedback,
especially in the lowermost stratosphere (LMS), which accounts for two-thirds of the total SWV feedback. This
study examines WV variability in the LMS and stratosphere-troposphere exchange (STE) using CCMUsimulations
and COSMIC Radio Occultation data (2007-2010), employing the dynamic upper isentrope method to enhance
understanding of WV changes in the LMS.
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Water vapor plays a crucial role in the climate system,
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isentrope method. Through this research, we will

examine the radiation flux at the upper boundary and

. C ot Figure Caption: The light blue area represents the lowermost stratosphere (LMS). The blue solid line indicates the WMO (World Meteorological Organization) tropopause, the
the t.I’OpOanSE, aiming to upderstand how rqdlatlve red solid line indicates the upper boundary, the red dashed line represents the isentropic surface, and the green dashed line indicates the zero diabatic heating rate. The red
flux influences the cha Nges IN WV concentrations and unidirectional arrow denotes diabatic flux, the bidirectional red arrows indicate adiabatic flux, and the blue arrows represent STE flux. 8 is the potential temperature, T is the
their trends temperature, p is pressure, g is the gravitational acceleration constant, and A is the area at the fitted isentropic surface in the NH extratropics, SH extratropics, and tropics.

Results
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We found two predictors which work well on
predicting the WV mixing ratios change. The
predictors are the diabatic flux at tropopause and
the diabatic flux at the upper isentrope.

The correlation between predicted WV and the WV
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WV diabatic and adiabatic flux at tropopause in Northern LMS 's consistent with results from models.
Diabatic flux at tropopause is negative indicating the downwelling of the longitudinal circulation (BDC). The long Reference
term trends are negative from models which are consistent with the strengthening of the BDC.
Adiabatic flux at tropopause is from troposphere to str.atosphere by isentropic transport, a mechanism is unclear. Dessler A, Schoeberl M, Wang T, Davis S, Rosenlof K (2013) Stratospheric
The MMM results agree well with the COSMIC observational results. water vapor feedback. Proc Natl Acad Sci USA 110(45):18,087-18,091
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