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Heat storage and urban heat island difference (∆UHI)
➢ The UHI effect is the phenomena in which urban areas

experience higher temperatures than rural.

➢ Elevated temperatures cause increases in heat-related

illnesses and cooling demands of buildings.

➢ Surface UHIs (SUHI) are now accepted as one of the three

main UHI types along with boundary and canopy layer UHIs.

Local climate zone (LCZ) land classification, urban heat island difference (∆UHI) and slope analysis

➢ Slope values were derived from a digital surface model and adopted as a

representative of building height which validated the LCZ height.

➢ Seasonal average ∆UHIs for compact and super high-rise, high-rise,

mid-rise, and low-rise LCZs were 3.1 °C, 4.1 °C, 5.8 °C, and 8.3 °C.

➢ Seasonal average ∆UHIs for open and super high-rise, high-rise, and

mid-rise LCZs were 5.8 °C, 6.4 °C, and 7.8 °C.

➢ LCZ and slope analyses found lower ∆UHI magnitudes in all LCZs with

high-rise buildings.

➢ Compact LCZs had lower ∆UHI magnitudes than open LCZs at

corresponding heights.

➢ Therefore, higher-rise and compact LCZs are suggested to have larger

relative heat storage effects than lower-rise and open LCZs.

SUHI Tokyo metropolitan area June, July and August 2011-2020.
Urban and rural land surface temperature (LST) and urban heat 

island (UHI) diurnal-nocturnal variation.

➢ Heat storage capacity of a material can be derived from its

rate of cooling and heating.

➢ ∆UHI is defined by the degree of warming and cooling from

day to night of the materials and configurations that constitute

each urban and rural land type.

➢ This suggests that ∆UHI can be adopted as an indicator of the

heat storage of land types, such as local climate zones (LCZ).

➢ Lower ∆UHIs suggest increased relative heat-storage

capacities.

Spatial distribution of local climate zones in Tokyo.

Spatial distribution of median annual ∆UHI 2013-2021 in Tokyo.

Box-plot of median ∆UHI classified with local climate zones (LCZ) 

from 2013 to 2019: summer. CSHR: compact super high-rise, 

CMR: compact mid-rise, CHR: compact high-rise, and CLR: 

compact low-rise.

Spatial distribution of median slope annual values in 

Tokyo 2006 to 2011. 

Correlation analysis for annual median slopes in 

Tokyo 2009 to 2014 categorized by local climate 

zones (LCZ) and ∆UHI from 2013 to 2021.

∆𝑈𝐻𝐼 = 𝑈𝐻𝐼𝑑 − 𝑈𝐻𝐼𝑛

➢ LCZs are categorized by building 
density and height.

➢ Slope data is the degree of 
inclination of a surface.

➢ ∆UHI is the difference between 
day and night UHI.


