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Leaf Area Index: Measuring What a Canopy Actually
Delivers

Higher leaf area per square metre means more transpiration per hour. [2]

At a Glance

Leaf area index (LAI) is the ratio of total leaf surface to floor area. Research in Building and Environment
found LAI ceases to be significant beyond 2.5 for green facades. [2] Higher LAl means less solar radiation
transmitted. Green facades with high LAI reduced indoor temperature by 4.57 to 5.64 degrees Celsius. [3]

Deep Dive

Leaf area index is the single number that connects a plant canopy to its thermal output. LAl measures total
one-sided leaf surface area per unit of ground area beneath. A palm with LAI of 4 has four times more leaf
surface than the floor space it occupies. More leaf surface means more stomata, more transpiration per
hour, and therefore more latent heat extraction from the surrounding air. [2]

Perez, Coma, Chafer, and Cabeza (2022) published a study in Building and Environment examining
seasonal LAl influence on green facade energy performance. They tracked LAI changes through seasons
and correlated them with energy savings. In early summer, LAl reached approximately 5 with little variation
between facade orientations. The estimated energy saving from this LAl level was 54 percent compared to
an unshaded facade. Higher LAl meant less solar radiation transmitted through the canopy and a better
shading effect for the building surface behind it. [2]

A critical finding: through parametric study, they found LAl ceases to be a significant parameter beyond 2.5
for the combined thermal benefit. This means the shading and transpiration gains plateau at moderate
canopy density. Air gap size between facade and wall proved considerably less influential than LAl in
determining thermal performance. [2]

Convertino, Vox, and Schettini (2022) reached parallel conclusions in their MDPI Sustainability study on
green facade thermal performance. Green facades reduced indoor air temperature by 4.57 to 5.64
degrees Celsius and decreased heat flux by 7.84 to 16.79 watts per square metre. The data showed plant
coverage and LAI positively correlated with cooling magnitude. Crucially, a well-watered soil substrate
without plants could not replicate the temperature reduction. The living canopy (transpiration and shading)
was the active cooling agent, not moisture alone. [3]

Bakhshoodeh, Ocampo, and Oldham (2022) studied the evapotranspirative cooling of a green facade in
their Sustainable Cities and Society paper. They found leaf area index was the strongest predictor of
cooling magnitude. Wall temperatures behind the green facade were up to 7 degrees Celsius cooler than
shade salils. [1]

This body of research has direct implications for indoor plant systems. When selecting species for
Biothermal Microconditioning, the design variable is LAl at desk height. Areca palms (Dypsis lutescens)
combine high leaf area index with vigorous transpiration and tolerance for indoor light conditions typical of
commercial buildings. Cluster density, pot size, and placement all influence the effective LAI at the
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Summary

Leaf area index (LAI) measures total leaf surface area per unit of ground area. A canopy with LAI of 3 has
three times more leaf surface than floor area underneath. This ratio determines transpiration per hour, and
therefore latent heat extraction. [2]

Perez et al. (2022) studied seasonal LAl influence on green facade energy in Building and Environment.
LAl reached approximately 5 in early summer, with estimated energy saving of 54 percent. Critically, LAI
ceases to be significant beyond 2.5: shading and transpiration gains plateau. [2]

Convertino et al. (2022) in MDPI Sustainability found green facades reduced indoor temperature by 4.57 to
5.64 degrees Celsius. LAI correlated positively with cooling magnitude. A substrate without plants could
not replicate the effect: the living canopy drives cooling. [3]

Bakhshoodeh et al. (2022) confirmed LAI as the strongest predictor of cooling magnitude for green
facades. [1]

For Biothermal Microconditioning, LAl is the design variable. Species selection, pot size, and cluster
density drive LAI at the occupied zone.



