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Abstract Improvmg the‘ uﬂ)an ‘thermal environment_and 1mprbv1ngt/he quahty of human settlements are 1mp0rlanl prereqmsnes for, creating ecologically hvab e cmes The
current fesearch on the relanonshlp between urban expansion andl e thermaléénvironment is mostly based“on rqﬁ'qme sensing data and the application of multi=source data is
weak. Here, we sélected the Xi'an metropolitan core area, sheastred thel uthan expansion and temporal and“spatial (evolution of the thermal environment based on/Fandsat
refote sensirig/images in 2010 and 2020, and used multi- slource daia, such as intefest points and the Baidu thermal index, to study the response mechanism of the urban
lhermfﬂIl envirbnment lhrough geoscienee statistical analy sis methods. The results shmwed that: (D the construction land in the study area'had expanded by 200. 84 km? | and the
area dnd intensity shded that “the center and the periphery are wedker dﬂd the‘dlffelence between the two” characteristics, and the expansion mode was mainly edge type
and infill type. @ Betweer2010 and 2020, the overall thermal env ironment in the study area deteriorated, and the area of the heat island area increased by 282. 65 km®. The
spread of the heat island area was in the same direction as the urban expansion, and the distribution pattern evolved from “southeast-northwest” to “northeast-southwest ;"
however, the average temperature in the central area of the city decreased 1.09°C. @) Urhan expansion was strongly positively correlated with the deterioration of the urban
thermal environment. The expansion of urhan space had a contribution rate of 60. 40% to the deterioration of the thermal environment, and various socio-economic factors had
a weaker effect, with an overall contribution rate of 39.60%. The vegetation water body had an obvious cooling effect; under the influence of multiple factors, the surface
temperature increased by 0. 241 units. In the process of urban expansion, changes in surface parameters and two-dimensional urban morphology were still the main factors for
thermal environment changes, whereas three-dimensional morphology had a small effect on the warming of social and economic activities, and the contribution of water bodies
and vegetation to cooling was prominent.

Key words: urban sprawl; urban thermal environment; multi-source data; spatial principal component analysis; Xi'an metropolitan core area
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