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The Tibetan Plateau (TP), known as Earth's “Third Pole”, has experienced significant warming since

1980. As an important component of the summer monsoon, the TP rapid warming profoundly

impacts both Asian and global climate systems. While previous studies focused on surface

temperature, our research uses multiple reanalysis datasets to investigate atmospheric

temperature changes over the TP. All three reanalysis datasets revealed an upper tropospheric

warming above the TP centered around 250 hPa. The upper tropospheric warming rate is

approximately 0.3 K/decade over the 1980-2021 period, faster than those at the same latitude. An

energy budget analysis is performed to attribute this warming to different processes. The primary

contribution arises from the convection process, contributing around 0.4K/decade. Cloud warms

the upper troposphere by an additional 0.2K/decade. Other radiative processes and adiabatic

processes play counterpart roles that weaken the upper tropospheric warming. The warming

center is most significant in spring. In contrast to other seasons, warming in spring primarily

results from the adiabatic process, rather than the convection process. Although different in

specific values, all three reanalysis datasets show a similar contribution ratio of each physical

process.

Powered by TCPDF (www.tcpdf.org)

http://www.tcpdf.org

