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Leaf Area Index and Thermal Output: The Maths of a
Canopy
More leaf surface per square metre means more measurable cooling per hour.

At a Glance

Leaf area index quantifies how much leaf surface covers a given floor area. Higher LAI means more
stomata, more transpiration, more cooling. Select plants for LAI as if selecting for cooling capacity.
Because you are. [1]

Summary

Leaf area index (LAI) is calculated as the total one-sided leaf area divided by the ground area covered. An
LAI of 3 means the plant canopy has three times as much leaf surface as the footprint it occupies. For
transpiration and cooling, LAI is the strongest predictor of thermal output. [1]

Areca palms have a baseline LAI of 4 to 5 in field conditions (tropical outdoor environments). Indoors in
lower light, LAI typically drops to 2.5 to 3.5 because less light constrains new leaf production. Despite this,
even indoor areca palms maintain substantial canopy density. A mature 1.8-metre tall specimen in an
indoor office office typically has LAI of 3, meaning 3 square metres of leaf tissue per square metre of floor
area occupied. [2]

Research on green facade thermal performance shows that LAI greater than 2 is necessary to achieve
measurable cooling. At LAI of 3, cooling output is approximately 2 to 3 kilowatt-hours per day per square
metre of canopy base. A Thermopod cluster with 10 areca palms occupying 4 square metres (250
centimetres diameter cluster) with average LAI of 3 produces approximately 8 to 12 kilowatt-hours of
evapotranspiration cooling per day. [3]

This is directly analogous to installing a 0.4 to 0.5 kilowatt cooling capacity at each cluster location. An
office with 10 clusters provides 4 to 5 kilowatts of distributed cooling capacity. No compressor. No
electricity. Just plants. The engineering implication is clear: select plants by LAI as if selecting HVAC
capacity. Biothermal Microconditioning is cooling engineering done through botany. [4]


