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Mechanism and Spatio-temporal Variations on Potential Temperature,
Mixing Ratio and Lifted Index in Troposphere
over the Tianshan Mountains, China

SHI Qiang
(1. Key Laboratory of Marine Spill Oil Identification and Damage Assessment Technology, SOA, Qingdao 266033, China;
2. North China Sea Environmental Monitoring Center, SOA, Qingdao 266033, China;

3. Shandong Province Key Laboratory of Marine Ecological Environment and Disaster Prevention and Mitigation, Qingdao 266033, China)

Abstract; The seasonal and long-term variations of tropospheric atmospheric temperature and humidity in the
Tianshan Mountains are the basis for the study of regional climate, resources and environment in Xinjiang, China.
Sounding data from six meteorological stations around the Tianshan Mountains were collected from 1976 to 2017.

The seasonal and inter-annual spatio-temporal variations of the mean monthly pseudo-equivalent potential
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temperature, mixing ratio and lifted index of the standard layer in the troposphere were studied through spatio-
temporal analysis and so on. The results indicated that there existed two spatio-temporal modes of the seasonal and
inter-annual variations of the pseudoequivalent potential temperature in each layer. The seasonal variation of the
pseudoequivalent potential temperature mode in the 850 hPa layer was dominated by the asymmetric component,
and in the 700,500 and 400 hPa layers by quasi-symmetric component. There were adiabatic and non-adiabatic
forms in the vertical propagation of pseudoequivalent potential temperature modes in each layer. There were 2 and 3
spatio-temporal modes in the seasonal and inter-annual variations of mixing ratio in each layer. The seasonal
variation of the mixing ratio mode in the 850,700 hPa layers were dominated by quasi-symmetric components, and
in the 500,400 hPa layers by asymmetric components. The main mechanism affecting the seasonal and inter-annual
variations of mixing ratio in each layer were evaporation, condensation and transportation process of water vapor,
and the seasonal cycle changes from lower level to higher level. There were 2 kinds of spatio-temporal modes in the
seasonal and inter-annual changes of the lifted index. The strong convective weather most likely occurred under the
atmospheric stratification status between July and September along the southern slope of the Tianshan Mountains and
between May to June along the north slope of the Tianshan Mountains. The inter-annual changes of thermal and wet
structure within troposphere in the Tianshan Mountains had a significant linear trend. At present, the thermal and
wet structure of troposphere and the unstable stratification of the atmosphere in the Tianshan Mountains are prone to

result in abnormal droughts and floods, ice melting and snow.

Key words: the Tianshan Mountains; troposphere ; pseudoequivalent potential temperature; mixing ratio; lifted

index ; spatio-temporal mode



