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Fig. I Overview of the study area (Tianshan Mountains of China)
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Tab.1 Terrain parameters used in temperature inversion
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Tab. 2 Spatial differentiation influencing factors of mass elevation effect in the Tianshan Mountains of China
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Fig. 2 Spatial distribution of annual average, summer and winter temperature in the Tianshan Mountains of China
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Fig. 3 The variation characteristics of temperature and temperature at the same altitude

in Tianshan Mountains of China
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Tab. 3 Statistics on the distribution of temperature at the same altitude in each uplift area
in the Tianshan Mountains of China
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Fig. 4 The same altitude temperature profile in the Tianshan Mountains of China
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Tab. 4 Statistics of main driving factors in uplift areas in the Tianshan Mountains of China
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Abstract: The mass mountain effect (MEE) is a thermal effect generated by the uplifted
mountain, which has a universal and profound impact on the pattern of hydrothermal
conditions and ecological geographical processes in mountainous areas. It is also one of the
breakthroughs in mountain science research. Based on multi- source remote sensing data and
observation data, we carried out the spatial downscaling inversion of temperature in the
Tianshan Mountains of China, and explored the MEE estimation and spatio-temporal pattern
analysis in the study area. The GeoDetector and GWR models are used to explore the temporal
and spatial heterogeneity of the region. The results show that: (1) The temperature pattern of
the study area is complex and diverse, and the overall distribution characteristics are high in the
south and low in the north, and high in the east and low in the west. The zonal characteristics of
temperature were obvious, and the temperature was negatively correlated with altitude, interior
and exterior degree. (2) The warming effect of mountains was common and prominent, and the
temperature at the same altitude increased in steps from west to east and from north to south.
Geomorphological units such as large valleys and intermountain basins weaken the latitudinal
zonality and altitude dependence of temperature at the same altitude, among which the
warming effect of mountains was observed in the southern Tianshan Mountains, espectially in
Erbin and Balikun. (3) The dominant factors affecting the overall pattern of the MEE in the
study area were topography and location, among which the internal and external degrees and
elevation played a prominent role. The interaction between factors has a greater influence on
the spatial differentiation of mountain effects than that of single factors, and the interaction
between terrain and climate, precipitation, NDVI and other factors is strong. (4) There was
obvious spatial heterogeneity in the direction and intensity of the spatial variation of the MEE.
Absolute elevation was significantly positively correlated with the change of mountain effect,
while precipitation and NDVI were dominated by negative feedback. In general, topography
has a greater effect on the macroscopic control of MEE, coupling with precipitation, underlying
surface and other factors to form a unique mountain circulation system and climate
characteristics, which in turn enhances the temporal and spatial heterogeneity of the MEE in
the Tianshan Mountains. The results are a useful supplement to the analysis of the causes of
MEE and their ecological effects.

Keywords: mass elevation effect; spatial downscaling; Geodetector; GWR; Chinese Tianshan
Mountains



