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Important Dynamic Structures for STE
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“Towards a PV-q view of the general circulation”



ASM appears as a “tropospheric bubble” 
in stratospheric background
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“LZRH” è Level of clear sky zero radiative heating
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Forward trajectory calculation of all WAS sample 
between 360 K and the tropopause
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Asian Summer Monsoon – a fountain flooding the stratosphere?

transport to stratosphere 
via monsoon
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WMO Tropopause from COSMIC GPS, 25°-45° N
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WB-57 in situ tropopause: a large vertical spread

Total of 110 profiles Lat: 25°-37.5° N, longitude: 125° -140 E

Similar results for GFS and ERA5

Comparison between the WB-57 & COSMIC shows that the in 
situ trop. statistics is representative of the region
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Unique ASM tropopause behaviors and 
the existence of a “Mixing Zone”
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Three candidates in altitude and tracer space



WB-57 In situ

How well the in situ and ERA5 tropopause product agree?  



August 2022 Mean EPV at 100 hPa
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Key Points:
The Asian summer monsoon (ASM) 
tropopause is a different type of 
tropopause: i.e., 

“Tropical Tropopause”, “Extra-tropical 
tropopause” and “ASM tropopause” 
• ASM: higher than the tropical tropopause - a large-scale 

“overshooting tropospheric bubble”

• The ACCLIP flight domain was at the eastern edge of the 
bubble, a region dominated by horizontal flow & 
“quasi-isentropic mixing”

• The region outside the anticyclone has a double 
tropopause structure, the eastward shedding and the 
equatorward anticyclonic mixing create a mixing zone
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