The Hidden Cost of Artificial Turf on
Trees, Soil, and Urban Environments

| often see artificial turf marketed as a clean, low-maintenance alternative to natural landscapes.
But when it's installed over tree root systems, I've found that it fundamentally disrupts the
biological, hydrological, and thermal processes that trees depend on to survive. The result isn't
just stressed trees—it's degraded soil, altered microclimates, and long-term environmental
consequences that extend well beyond the installation footprint.

Tree Roots vs. Artificial Turf: A Losing Battle

Trees evolved in living soil systems where oxygen, water, and microbial interactions are
constantly cycling. This is referred to as the Soil Food Web. When artificial turf is installed, the
Soil Food Web is destroyed.

Even "permeable" turf systems are layered assemblies—plastic fibers, backing, infill, and
compacted base materials. When installed:

e Reduces oxygen diffusion into the soil
e Limit gas exchange (CO, out, O, in)
e Increase soil compaction beneath the surface

Tree roots, especially fine feeder roots, rely on oxygen-rich pore spaces. When the soil profile is
compacted, root respiration declines. Over time, we see this causing root dieback, reduced
nutrient uptake (chlorosis) and increased susceptibility to pathogens, especially root rot disease.

Soil Microbiology: From Living System to Sterile Medium

Healthy trees depend on a functioning soil microbiome—fungi, bacteria, and other organisms
that drive nutrient cycling and root symbiosis.

When artificial turf is installed, this system is disrupted in several ways:

e Organic inputs stop: leaf litter is cleaned up instead of allowed to decompose and
continue the all important carbon cycling through the soil profile.

e Moisture becomes inconsistent: The soil alternates between overly dry and shallowly
wetted

e Temperature spikes: The microbial communities are sensitive to heat. And so are
people for that matter.



Microbial populations decline when soil is cut off from air, water infiltration, and organic matter.
This directly impacts mycorrhizal fungi—the organisms that extend root systems and improve
water and nutrient uptake. When this relationship collapses, trees are essentially operating
without their roots and will die.

Water Infiltration: "Permeable"” Doesn't Mean Functional

| often hear artificial turf described as porous, but in my experience it behaves very differently
than natural soil systems.

Instead of slow, deep infiltration, | see:

Water hit the surface and move laterally or run off

Water that does pass through tend to stay shallow

Roots deep in the soil profile no longer get the same amount of water as they did prior to
artificial turf being installed.

Research shows artificial turf prevents natural percolation and increases runoff, disrupting
the hydrological cycle. (Environmental Research Institute)

That matters for trees because:

e Deep roots rely on water stored lower in the soil profile
e Shallow wetting encourages weak, surface-root growth
e Periodic drought stress becomes more severe

In practical terms: the trees | see under turf often look "fine" until they suddenly aren't.

Heat Bubble Effect: Cooking the Root Zone

Artificial turf doesn't just sit there—I've observed it actively changing the microclimate.

e Surface temperatures can be 15-20 degrees hotter than natural grass (MDPI)
e |t absorbs and retains heat, contributing to localized heat island effects (Environmental
Research Institute)

Unlike living landscapes, we humans get no benefit from turf in terms of:

e Evaporative cooling
e Shading
e Transpiration

That heat transfers downward into the soil, raising root-zone temperatures. In my experience,
roots are far less heat-tolerant than foliage. The elevated soil temperatures will cause:



e Reduce root growth
e Kill beneficial microbes
e [ncrease water demand at the exact moment water is less available

This is a simple feedback loop that leads to decline/death: hotter soil - weaker roots — less

water uptake — more stress.

Microplastics: A Soil and Human Health Issue

Artificial turf is, fundamentally, a plastic system that sheds.
As turf degrades, nothing good happens:

Fibers break down into microplastics

Infill materials (often crumb rubber) migrate into soil and waterways
Particles become airborne dust

Accumulate in soill

Interfere with soil structure and water movement

Can enter food chains

Children and Exposure
I'm particularly concerned about children, who are especially vulnerable because they:

e Play directly on turf surfaces

e Have higher hand-to-mouth contact

e Are exposed to dust and particles at ground level

e Turf burn injuries can cause serious infections

Microplastics and associated chemicals (including heavy metals and synthetic compounds) can
be inhaled, ingested, or absorbed—raising legitimate long-term health concerns.

Lifespan and Replacement: A Short-Term Product

Artificial turf isn't permanent—it just behaves like it is once discarded:

It's a composite plastic product (fibers, backing, infill)
It's difficult and expensive to recycle

The vast majority of discarded turf ends up in landfills
It does not decompose in any meaningful timeframe
It can persist for centuries



So while installation is marketed as a long-term solution, | see it as the exact opposite.

The Big Picture: Trees vs. Plastic Landscapes

When artificial turf is installed over tree root systems, we as arborists call it “stacking stressors:’

Reduced oxygen

Disrupted soil biology

Altered water dynamics

Elevated temperatures

Chemical and microplastic exposure

Trees can tolerate one or two of these pressures. In my experience, they don't tolerate all of
them at once for long.

The result is predictable: decline, increased maintenance, higher failure risk—and eventually
removal. lronically, that often leads to even more replacement planting and cost.

Bottom Line

Artificial turf doesn't just replace grass—it replaces an entire living system with a synthetic one
that trees were never designed to survive under.

If your goal is to keep trees healthy, long-lived, and structurally sound, installing plastic over
their root systems is working against that goal from day one.



