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Local Climate Zones (LCZs) are a 17-class scheme describing neighbour-
hood-scale urban form and cover: ten built types (LCZ 1–10) defined by building 
height, density and impervious fraction, and seven natural types (LCZ A–G) defined 
by vegetation and surface cover (Stewart & Oke, 2012). Because the classes are 
physical rather than administrative, they are comparable across cities and cultures, 
which makes them a standard input for urban heat island studies and urban cli-
mate modelling; misclassification propagates directly into temperature estimates. 
Global coverage exists at 100 m (Demuzere et al., 2022) but relies on volunteered 
training data of uneven quality and is costly to update. Geospatial Foundation 
Models (GFMs) offer an alternative: they compress a full year of satellite observa-
tions into a compact 10 m per-pixel embedding, which can be used frozen so that 
downstream models are small and cheap to train. Here we benchmark two GFMs: 
Tessera v2 (Feng et al., 2026) and AlphaEarth (Brown et al., 2025), across two task 
framings (semantic segmentation and patch classification), two spatial splits, and 
several neural network architectures and configurations, using the So2Sat LCZ42 
dataset (Zhu et al., 2020), which contains ~400k LCZ labels across the world with 
the year 2017 as reference.
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Cultural-10 (So2Sat LCZ42 original) 
splits by city: 42 for training, 10 for 
held out and cut west/east into vali-
dation and test.

Gridded lays a 128px checkerboard 
over every city and assigns tiles in 
70/15/15, patches inherit their tile. 
Test stays fixed; training cities now 
also yield validation. 
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Distribution of the So2Sat LCZ42 dataset across LCZ classes, cities, and the culture-10 data split

|| ||

F
Bare 

Soil or 
LandD Low 

plantsC Bush, 
ScrubA Dense 

Trees10 Heavy 
Industry9 Sparsely 

built8 Large 
lowrise6 Open 

lowrise5 Open 
Midrise4 Open 

Highrise B Scattered 
Trees G Water2 Compact 

Midrise
Compact 
Highrise1 3 Compact 

Lowrise 7 Lightweight 
lowrise E Bare Rock 

or paved


