Supplementary Information

Step 4 : Cross-observation modeling
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Step 3: Explanatory variable selection
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Step 2: Cooling effect quantification
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Step 5: Synthesis and planning implications

@ Cooling variation @ Association consistency & conditionality @ Context-sensitive planning

Supplementary Fig. S1. Research framework for analyzing multidimensional UGS cooling and

cross-observation landscape—cooling relationships.

(b)

Supplementary Fig. S2. Representative fitted spatial patterns derived from the Gaussian surface

model.
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Supplementary Fig. S3. Model fitting performance of the anisotropic Gaussian surface model
across ECOSTRESS observations.
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Supplementary Fig.
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S4. Pearson correlation analysis between explanatory variables and
multidimensional UGS cooling metrics across ECOSTRESS observations.



