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Introduction - Porous paving has increasingly been 
installed in urban areas as a stormwater management strategy. 
Unlike standard impervious pavements, porous alternatives are 
permeable to air and water. Intuitively, this should provide a more 
hospitable growing environment for urban trees. This research 
provides insights into the interacting effects of pavement porosity 
and construction technique on street tree growth.

Porous Pavement’s Effect on Tree Growth
Depending on the intensity of the construction technique, porous paving 

can improve tree growth relative to standard impervious paving

Methodology –  Forty seedlings (Platanus orientalis)  were 
planted in the centre of porous or impervious pavement plots.  Concrete 
pavement (2.3m by 2.3m) was installed via one of two techniques, 
reflecting the dominant styles of pavement installation in New Zealand. 
In the first technique, soil was compacted and pavement laid at grade.  
In the second, topsoil was removed, thus exposing compacted subsoil. 
Gravel was laid on top of the subsoil, and pavement on top of gravel. 
The former technique is generally reserved for pedestrian traffic, while 
the latter allows for greater loads, including vehicular traffic.  Tree 
growth parameters were measured following two years and contrast by 
pavement and construction type via two-way ANOVA (P=0.05 n=10). 
Non-significant terms were removed, leaving the minimal adequate 
model to describe the data.

Results
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Stem Diameter 
mm mm-1 yr-1
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Stem Height 
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N.B. Relative growth rate is the yearly growth relative to initial size. 
       Construction type had no effect on height, so it was removed from the model. 

Stem Diameter Relative Growth Rate

Root and Shoot Biomass

N.B. No significant differences in root-
to-shoot ratio were discovered. 

Different letters above the bars denote 
differences within root or shoot 

biomass respectively.
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Porous paving yielded significantly greater:
• Stem height relative growth rate

• Stem diameter relative growth rate

With the exception of height relative growth rate, this held true only when pavement was installed directly on 
the soil surface. When a gravel subbase was incorporated in the pavement design, neither diameter relative 
growth rate, nor above- or below-ground biomass were affected by porous paving. This implies that whilst 
porous paving can improve tree growth, its impact is superseded by the intensity of the construction process.

Conclusions

• Above-ground biomass

• Below-ground biomass
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