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Water: enabling 

resilience and 

urban cooling



Purpose We set out to demonstrate that smart IoT 

irrigation and misting systems can contribute to 

cooler and greener residential environments.

We believe that cooler surrounds leads to lower 

housing energy costs, healthier people, and happier 

communities.

Leveraging the SEW OneBox® control system and 

using the SEW house at Aquarevo, and our 

partnerships with UoM and WSCA we set out to see 

what was possible......



Cooling with Smart Irrigation – the concept 

Evaporation Evaporation

 Humidity  Temperature

Irrigation Rainfall

• Replenish soil moisture by irrigation 

and/or rainfall

• Based on real-time sensor feedback 

and rainfall forecast information.

• Evaporation provides the air 

moisture conditions to maximise 

cooling opportunities





The Aquarevo House – March 2022

The Aquarevo House – March 2022



Irrigation for plant health:

1. Irrigate by night

2. Maximise water use efficiency

Irrigation for cooling green spaces is different

Potable water



Irrigation for plant health:

1. Irrigate by night

2. Maximise water use efficiency

Irrigation for cooling green spaces:

1. Irrigate by day/night

2. Maximise evaporation and transpiration

Irrigation for cooling green spaces is different

Rainwater/ 

recycled 

water

Potable water

Pui Kwan Cheung, Kerry Nice, Stephen Livesley, Irrigating urban greenspace for cooling benefits: the mechanisms and managemen t considerations, Environmental Research: 
Climate, 2022.



At Aquarevo

Lyndhurst, Victoria



At Burnley Campus

Burnley, Victoria



Irrigation cooling experiment at Burnley Campus

Irrigation treatments

1. Reference: Unirrigated 

2. Single night-time: Irrigated 4 mm at 01:00-01:23am = 4 mm/day

3. Single daytime: Irrigated 4 mm at 13:00-13:23pm = 4 mm/day

4. Multiple daytime: Irrigated 1 mm at 12:00-12:05, 13:24-13:29, 

14:00-14:05, 15:00-15:05pm = 4 mm/day

Same amount of water delivered at 

different times of the day

Hypothesis

Multiple daytime irrigation can provide a stronger cooling benefit for turfed backyards without using more water.



Irrigation cooling experiment at Burnley

Irrigation method

1. Hunter MP1000-360 × 1 at the centre,

Hunter MP1000-90 × 4 at the corners

2. Operating pressure = 280 kPa  

MP1000-90

MP1000-360

MP1000-90

6 m

Microclimate measurements

1. Air temperature (1.1 m)

2. Turf surface temperature

3. Human thermal comfort (1.1 m)



Irrigation cooling experiment at Burnley – Results

x-axis = time of day

y-axis = air temperature of irrigated turf – air temperature of unirrigated turf

          = 28°C – 29°C (example)

          = –1°C (= irrigation has a cooling effect, example) 

Single night-time: 

Irrigated 4 mm at 
01:00-01:23am 
= 4 mm/day

Single daytime: 

Irrigated 4 mm at 
13:00-13:23pm 
= 4 mm/day

Multiple daytime: 

Irrigated 1 mm at 12:00-12:05, 13:24-13:29, 
14:00-14:05, 15:00-15:05pm 
= 4 mm/day
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Pui Kwan CHEUNG, Irrigating urban green space as a cooling strategy – impacts on surface energy balance and microclimate,  PhD thesis, 2023.



Irrigation cooling experiment at Burnley – Results

Air temperature

1. Some cooling effects in the morning.

2. Afternoon cooling effects were significant.

3. Afternoon cooling effect of multiple daytime irrigation (D4), –0.93°C, was significantly stronger.

➢ Smarter irrigation schedule can provide stronger cooling benefits without using more water.

Single night-time: 

Irrigated 4 mm at 

01:00-01:23am 

= 4 mm/day

Single daytime: 

Irrigated 4 mm at 

13:00-13:23pm 

= 4 mm/day

Multiple daytime: 

Irrigated 1 mm at 12:00-12:05, 13:24-

13:29, 14:00-14:05, 15:00-15:05pm 

= 4 mm/day
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Pui Kwan CHEUNG, Irrigating urban green space as a cooling strategy – impacts on surface energy balance and microclimate,  PhD thesis, 2023.





Tree shade vs irrigation

–0.9
Cooling effect on air 

temperature

in the afternoon (°C)

Irrigation (1 mm × 4 = 4 mm/day ) 

–1.5 to –0.7

Tree shade 

Sanusi, R. et al. (2017). Microclimate benefits that different 

street tree species provide to sidewalk pedestrians relate to 

differences in Plant Area Index. Landscape and Urban 

Planning, 157, 502-511.



The predicted afternoon (12:00–15:59) mean air temperature reductions from irrigating urban green spaces during the three most 

recent heatwaves in Melbourne in (a) 2009, (b) 2013 and (c) 2014.

Potential cooling during heatwaves using irrigation

Pui Kwan CHEUNG, Irrigating urban green space as a cooling strategy – impacts on surface energy balance and microclimate,  PhD thesis, 2023.

Warmer conditions (i.e. more available energy) means greater amount of water can be evaporated and 

increase the amounts of cooling



• Moderate correlation 

(0.35) between 

Ambient humidity and 

Soil Moisture – Irrigation 

increasing humidity

• High correlation (-0.72) 

between Ambient 

temperature and Ambient 

Humidity – Irrigation 

reducing temperature

• Low correlation between 

Ambient Temperature 

and Soil Moisture

Replicating the conditions at Aquarevo House

Correlations Between Environmental 

Parameters at Aquarevo House Node 0 

(9am to 5pm)

Node 0 is in the fenced backyard area 

where wind is less likely to blow away the 

cooling plume

Node 1 show similar correlations



• Node 12 is in the gravel area and node 0 in the lawn 
area, both within 10m distance

• Both nodes have the sun directly above them between 
1pm and 4pm

• Node 12 with no turf almost always has a greater 
ambient temperature compared to Node 0

Impact of Not Having a Turf: Node 0 vs Node 12

Aquarevo House



Guidance

This practice guide showcases good design 

for cooling outdoor living spaces using water, 

plants and architecture. The guide was 

developed by South East Water, University 

of Melbourne, Water Sensitive Cities 

Australia, NMBW Architecture and Coolth 

Inc.

Our aim is to raise awareness of cooling 

using water, providing both public health and 

environmental sustainability benefits. This 

guide focuses on the places where these 

cooling benefits are needed most: outdoor 

areas around our homes. It introduces 

evidence-based cooling principles and 

outlines practical ways to achieve good 

design.

https://wscaustralia.org.au/publications

https://wscaustralia.org.au/wp-content/uploads/2023/09/Cooling-guide-230927.pdf



Synthesis of urban cooling research to enable cooling at the lot scale



Cool Suburbs Framework
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Design typologies for cooling at the lot scale



Practical designs for cooling at the lot scale



Framework for designing precinct scale cooling strategies



Example: How to best 

utilise vegetation shading 

to improve thermal 

comfort
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