Nature Based Cities®

Research commissioned by Nature Based Cities into evidence-based

Urban Heat Island Effect: Green
Infrastructure Strategies

mitigation strategies for Australian cities, summarising key findings,
measurable impacts, and recommendations for nature-based urban
development.
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Increase in peak electricity demand as
temperatures rise from 20°C to 40°C
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Lost productivity due to heat stress,
annually Australia-wide

Urban to rural temperature difference
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Higher cooling energy loads in urban
versus rural buildings

Higher heat-related mortality risk for
residents in warm neighbourhoods

Unmeasured Impacts on flora and fauna; mass deaths of flying foxes are one indicator of the scale of this impact on Australia's ecosystems

11 EVIDENCE-BASED STRATEGIES

Green Infrastructure Mitigation Strategies

Each strategy is supported by peer-reviewed research. Temperature reductions shown are for ambient air or surface temperature where applicable.

What is the Urban Heat Island
Effect?

Cities absorb and retain significantly more heat than

surrounding rural areas due to hard surfaces,
reduced vegetation, urban canyons and waste heat
from buildings and transport. This Urban Heat
Island (UHI) effect intensifies climate extremes,
placing growing strain on human health, energy
infrastructure and urban ecosystems. Green
infrastructure — including trees, living walls, green
roofs, cool surfaces and water — provides the most
effective and co-beneficial mitigation pathway
available to cities today.

Human Health

Heat stress is the #1 cause of death from
natural disasters. Elderly mortality rises
15-17% above 30°C mean daily
temperature.

Energy & Infrastructure

Electricity demand rises 0.5-8.5% per 1°C
increase. Urban buildings use 13% more
cooling energy than rural equivalents.

Environment & Biodiversity

% Heated stormwater harms aquatic
ecosystems. Species migration disrupts
urban ecology. Ground-level ozone
increases.
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Trees & Vegetation

Direct shading blocks 70-90% of solar
radiation. Evapotranspiration converts
solar energy to latent heat. Deep-rooted
species with dense canopy maximise
cooling. West/northwest placement most
effective.

| 4.0°C ambient - 10% canopy =
1.05°C surface drop

Cool Roofs

High solar reflectance materials or
coatings. 10% albedo increase delivers
0.23-0.62°C air temperature reduction.
Reduces air-conditioning energy demand
by 18-34% in summer climates.

1 33°C surface - 18-34% AIC
energy

Water & Evaporative Cooling

Fountains, ponds, lakes, wetlands and
misting systems. 10% water surface
increase reduces surface temp by 0.86—
1.37°C. Misting achieves up to 15°C
reduction nearby.

| 3-8°C evaporative - misting 15°C
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Green Roofs

Partially or fully planted roof systems with
growing medium. Extensive (shallow) or
intensive (deeper soil, greater biodiversity).
Reduces surface temperature and
stormwater runoff.

| 5-15°C surface temp - 2°C indoor

Cool & Permeable Pavements

High solar reflectivity and water-retaining
permeable surfaces using evaporative
cooling. Trialled in Adelaide's "Cool Road
Adelaide" program.

| 2.0°C ambient - surface 20-33°C
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Water Sensitive Urban Design

Raingardens, bioretention swales and
constructed wetlands provide
evapotranspirative cooling alongside
stormwater management. Filters, harvests
and treats water on-site.

Evap. cooling + stormwater +
water quality
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Green Open Spaces

Parks, plazas and green belts provide
radiant and ambient cooling. Well-
distributed spaces deliver consistent
benefits across neighbourhoods. 10%
grass increase yields 0.29°C surface
reduction.

| 1-2°C ambient - surface up to
15°C

Cool Facades

Reflective, high-emissivity and high-albedo
external building materials. 10% albedo
increase yields 0.23-0.78°C air
temperature reduction. Indoor temperature
reduced by up to 2.5°C.

| 33°C surface - 2.5°C adjacent
indoor
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Built Form & Street Orientation

Gradual height transitions reduce urban
canyons. Avoid deep east-west canyons.
Adequate ventilation corridors are
essential. 10% building area reduction
yields 0.32-0.65°C surface reduction.

1 0.15°C per height-to-distance
ratio decrease

naturebasedcities.org.au -

Vertical Greenery Systems

Green or living walls on building facades.
Effectiveness depends on orientation and
plant density. Co-benefits include improved
PV efficiency and biodiversity habitat.

| 4.0°C ambient - 5-15°C surface -
2°C indoor
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Shading Devices

Pergolas, arbours, shade-cloth and
building eaves. Reduce surface
temperatures by up to 15°C. Most effective
when integrated with planting for combined
cooling benefit.

| 15°C surface temperature
reduction
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