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Urban heat: impacts, or why this is important

Impacts of urban heat are wide ranging including:

• Increased mortality and morbidity, especially among children and elderly.

• Impacts on mental health, increased suicides, domestic violence, road rage

• Increased strain on health and emergency services

• Increased power consumption, carbon emissions, consumer financial costs,
increased anthropogenic heat

• Increased air pollution, then further impacting health

• Social inequity (air conditioner vs. non air conditioner, leafy vs. non-leafy)

• Damage to urban infrastructure (rail lines, roads, etc.)

• Strain on urban vegetation

• Fires

• Increased water usage

• Economic costs due to disruption to work activities, agriculture/horticulture
damages, power outages

Harlan and Ruddell (2011); Zuo et al. (2015); Nicholls et al. (2008); Burke et al. (2018)



Climate Change: Global trends

Warming currently at 1.0C. Could reach 1.5C before 2040. 1.5C is a political

goal. Already seeing impacts at 1.0C.

Allen et al. (2018)



Climate change: Can we limit warming to 1.5C?

Paris commitments (by largest emitters) already inadequate for 2.0C (Lewis et al., 2019).

2.0-4.9C by 2100 most likely (Raftery et al., 2017). Largest uncertainty in climate change is

emissions pathway. Requires immediate and drastic reductions to meet Paris agreement

- Australia not on track.

Commonwealth of Australia (2018)



Climate change: regional impacts

Australia has already experienced approx 1.0C warming. Some regions have experienced

greater warming (i.e. Arctic region).

CSIRO and Bureau of Meteorology (2018); Allen et al. (2018)



Australia’s shifting climate: temperature

Australia has experienced rising temperatures and frequency of extreme heat events.

Adaptation strategies must account for anticipated ranges of temperatures and

increased extremes.

CSIRO and Bureau of Meteorology (2018)



Australia’s shifting climate: rainfall

Australia has experienced shifts in rainfall patterns, locations and amounts.

CSIRO and Bureau of Meteorology (2018)



Shifts in climate zones, impacts on vegetation

Shifts in climate are impacting types of vegetation that can be grown in regions. Some

species might no longer be suitable as urban vegetation in the future.

http://www.pleanetwork.com.au/wp-content/uploads/2016/03/Australia-Changing-climate-zones.jpg, Walsh et al. (2014)



Australia’s shifting climate: impacts at cities level

Different emissions pathways, RCP4.5 (moderate emission reduction) and RCP8.5 (no reductions) will have varying impacts on

future temperatures and extreme events.



Urban Heat: factors leading to increased urban heat island

In addition to climate change, city design also contributes to urban heat effects.

Jamei and Tapper (2019)



Urban Heat: factors leading to increased urban heat island

Urban vegetation can reduce UHI while impervious surfaces can exacerbate UHI effects.

Coutts and Harris (2013)



Urban Heat: Green infrastructure
Numerous studies show heat mitigation effects due to green infrastructure. Perhaps 0.5-2C

reductions in air temperature, 5-20C reductions in surface temperatures, thermal comfort

indexes. Jamei and Tapper (2019)



Urban Heat: vegetation and irrigation

Irrigated grass can have large surface temperature cooling impacts during the day but

small effects at night. Trees also have large cooling effect during the day.

Coutts and Harris (2013)



Framework for optimizing cooling benefits

Norton et al. (2015)



Most effective use of street trees

Norton et al. (2015)



Recommendations for urban green infrastructure

Norton et al. (2015)
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Thank you

Questions?
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