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Motivation

Rome, Madrid, and Seoul were chosen as the study 
areas. The three megacities are well-suited to evaluating the 
robustness of the proposed methodology since they reflect 
various geographic characteristics and unique urban 
architectures.

Study area

Local Linear Forest

Data

• Study periods: 2017-2020

• RF is regarded as a useful model for 
many regression tasks thanks to its 
relatively high performance and low 
sensitivity to the parameters .

• However, RF cannot extrapolate target 
values outside the range of the training 
data.

• LLF leverages the strengths of RF and 
local linear regression to improve 
performance

Methods

Applicability for urban 

climate monitoring This study presented a new nighttime LST 
downscaling method in which 250 m LSTs are 
generated from 1 km MODIS nighttime LST. Scheme 
3 using LLF model predicted LST much better than 
other schemes especially for both extremes. Selected 
ALST kernels of the target date played a crucial role in 
producing accurate nighttime DLST. Downscaled LST 
showed larger UHI intensity on urban surfaces than 1 
km MODIS LST.

Conclusion

Urban areas retain heat at night, but vegetation 
cools off faster. Nighttime shows clear evidence of 
positive UHI irrespective of climatic region and 
seasonal variation. However, few sensor provide 
high resolution nighttime thermal data (ASTER does, 
but irregular temporal resolution) 

Spatial downscaling effectively produces high 
spatiotemporal resolution land surface 
temperature (LST) in urban areas. Although 
nighttime LST is an essential indicator in urban 
thermal research, few LST downscaling studies 
have focused on nighttime in fine resolution. 

Downscaling Results

Validation result comparison for three 

schemes (S3) using reference ALST

Spatial distribution of nighttime LST
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