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Street Coolers shares its data throughout the process 
Street Coolers’ vision is to cool Australian cities by 2 degrees by 2020.  
 

Our intention is to demonstrate how local, simple, actions and affordable solutions can cool streets by 
growing trees for shade, changing from black to pale roads and footpaths, and harvesting rainwater to 
irrigate trees and plants. 
 

We believe that constant collaboration with others is the most efficient way to achieve our vision.  
 

So far, Street Coolers has shared data with the following individuals and organisations: Curtin University 
Sustainability Policy Institute, Marrickville Council, Sydney Council, UNSW, Josh Byrne & Associates, Jane 
Loveday, Jonathan Fox, among others. Street Coolers will place this report and any associated data on its 
website and share it with fellow researchers and others. 
 
Acknowledgments: Ken Halstead (senior lecturer at UTS), Ben Macoun, Melissa Adam, Santi Botross, 
Matthew Faint, Michael Grasso, Danielle Domsky, Karina Szkiladz, and Nicole Lewandowski.  

 
 
 
Contact Details 
Michael Mobbs 
Founder 
M: +61 424 460 525 
E: michael@sustainablehouse.com.au 
 

Michael Mobbs is the founder of Street Coolers (ACN 603035785). Michael receives no income from Street 
Coolers, which is a not for profit enterprise. 
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Two Street Coolers’ solutions to cool cities: streetgardens and pale 
pavements 
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Key outcomes from Phase Two 
• One year of city block data has been collected that is unique to 

the Sydney area and possibly more widely; as far as we know, 
there is no other fine grain data for Sydney that is comparable 

• A link between temperature and household energy use in 
Newtown was established at a fine grain level; this will be used 
as our baseline for the block to compare with observations after 
urban heat mitigation solutions are put in place 

• Trial solutions to mitigate urban heat are underway with 
significant private in kind and cash contributions 

 

1. Project Summary 

Overview 
Street Coolers is a community oriented, not-for-profit organisation with a mission to cool Australian cities 
by 2°C by 2020. Street Coolers uses public and private funding to develop scientifically robust projects for 
the benefit of the general public. The results of the Street Coolers project are intended to provide data 
over a ten year period focussed on a specific block in Newtown, Sydney in order to assist decision-makers 
at a local, state, national and possibly international level; the project is currently in its second year. 
 

Cooling a City Block – Phase 2 
Cooling a City Block Phase 2 builds on Phase 1 
that developed a template for cooling an 
Australian city block, whether residential, 
commercial or industrial, by a mix of cool 
roads, increased tree canopy from simple 
irrigation works, reduction of energy and water 
use by efficient appliances and local recycling 
of food waste to provide compost and 
nutrients for local trees and plants. 
 

As mentioned in our Phase 1 final report to the 
NSW government, the continual need for 
maintenance in a project as multi-faceted as 
this one is time-consuming and plays an 
important role in the success of our initiatives. 
The continuity of the work we have started in 

the first phase of the project is crucial if it is going to have a meaningful impact on the Newtown 
community and have the potential of being implemented in other suburbs around the state and country.   
 

For the data to be most useful some key elements are: 
• long term collection 
• consistent measuring points and methods 
• continual review and analysis of the data and of the collection methodology 

 

The accumulation of fine-grain data allows questions to be asked and, we expect, answers to be given on 
these key topics: 

1. Do light colour roads reduce ambient air temperature in the Newtown block? If so, how much? 
2. Is there a cumulative or a multiplier effect from the combination of light coloured streets and 

shade from tree canopy? 
3. Does this cooling have an effect on energy consumption of nearby dwellings? 

Street Coolers’ 
vision, to cool 

Australian cities by 
2°C by 2020, is vital 
due to our planet’s 

current climate crisis. 
We believe that 

practical, timely and 
widespread solutions 

are needed to 
achieve city cooling. 

THE NEWTOWN 
CITY BLOCK 



Street Coolers; Phase Two Final Report  Page 8 of 67 
March, 2016 

Objectives 
Street Coolers’ research is focussed on what we understand to be 
exclusive to the project: 

• two unique solutions (cost-effective canopy growth of 
existing and new trees using affordable, simple, low-
maintenance irrigation, and new pale road media),  

• their implementation, and  
• their monitoring 

 
We seek to research at the city block level what are the links, if any, 
between urban heat and household energy use.  Ten households and 
a small school are being monitored along with local temperatures.  
We are unaware of similar research.  
 
Data alone is not sufficient, we assert, to cool cities.  
 
Street Coolers will test (with the goal of widely replicating) two 
solutions: streetgardens for increased tree canopy growth, and light-
coloured pavements for increased surface reflectivity.  These are new products to the market, their effects 
are not fully understood, and Street Coolers is the only organisation (that we know of) in the Sydney area 
monitoring their effect on a small-scale with the potential for large-scale implementation. 
 
Our project will provide scientific evidence of the impact of two simple alterations to the urban landscape; 
increased albedo of road/pavement and increased canopy covering. We have already installed several 
equipment in the block to collect the ‘before’ data that can be used to compare the effectiveness of the 
actions we take when the ‘after’ data is obtained. Street Coolers is still in the phase of collecting and 
analysing “before” data to create a baseline of ambient temperatures and energy usage for the city block. 
This baseline will then be used to compare temperatures and energy usage after our solutions have been 
implemented. 
 
The main objective of Cooling a City Block Phase 2 was to support the second year of data collection to 
establish a baseline or the ‘before data’ for our chosen Newtown block.  
 
Street Coolers’ data is unusual in that it is limited to one city block and it has a practical, immediate focus.  
The one-block focus enables fine grain data to be gathered and analysed to show whether some physical, 
modest amendments to the streetscape influence energy use in adjoining buildings. 
 
We have already learned valuable information from our first trial pale pavement in Chippendale, and it 
has spurred another research project on pale pavements by Marrickville Council on Cecilia Street. What 
makes Street Coolers different, is that we will not only monitor temperatures of pale pavement trials in 
the Newtown block, but we’ll also have detailed and granular “before” data as a comparison, which will 
allow us to isolate the impacts of our initiatives. 
 
Additional questions the Street Coolers project will address: 

 Is it practical to water trees from stormwater and feed them from a community compost system? 

 By invigorating such action in a city block is there a change in human behaviour in 
o Attitude to/involvement with the environment? 
o Attitude to conservation/sustainability principles? 

 What other sustainable solutions might be employed to improve overall efficiency in an urban 
community? 

 

Two Street Coolers’ 
solutions to urban 
heat: 

1. Streetgardens to 
increase tree 
irrigation and 
canopy growth 

2. Light-coloured 
road media to 
increase 
reflectivity and 
cool road surfaces 
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Changes to the Newtown block since Phase 1 
Although the main priority in Phase 2 was to continue to establish the 
block’s baseline or ‘before’ data that had its foundations laid in Phase 
1, Street Coolers also expanded and improved upon the data collection 
initiatives to make our analysis and overall impact more robust.  
 
The main changes made to the block during Phase 2 were: 

 Trial streetgarden installed and monitored  
o We installed the first trial streetgarden (one of the two 

specific solutions we propose for mitigating urban 
heat) in front of 13 Oxford St. This was our first step to 
understanding the hurdles associated with the design 
and installation of the streetgarden with the goal of 
transferring our lessons learned when we replicate and 
expand this initiative throughout the block. 

o We developed a consistent and easy way to monitor tree growth and development due to 
the streetgarden and the maintenance that the garden requires.  

o Once the trial streetgarden is perfected and replicated around the block, Street Coolers will 
be collecting the data to monitor the effect is has on the local environment. 

 New monitoring of pavement surface temperatures 
o We have begun to collect and analyse road surface temperature data for Oxford St and 

Albermarle St and compare them to the surface temperatures found at three other streets 
in Chippendale that also have local weather stations nearby.  

o This data collection initiative involves taking road surface temperatures using a mid-range 
infrared thermometer in order to compare them for roads with different albedos; they are 
being analysed to determine the effect of shade on road surface temperatures. The five 
roads chosen for this initiative are either next to or very close to weather stations in order 
to have access to ambient temperature data and compare surface temperatures to 
ambient temperatures. 

 Additional spot temperature loggers installed 
o We added two spot temperature loggers to our existing ten in order to improve our 

collection of continual temperatures underneath shade at different heights from the road’s 
surface and compare them to the spot loggers that are located in the sun 

 13 Oxford Street off-grid renovation 
o Michael Mobbs has been managing the renovation of a two bedroom terrace home on the 

block to take it off-grid. This house is open for tours to the public and we hope it will act as 
a model home for the area’s residents and inspire householders to implement changes to 
reduce their energy and water consumption. 

o Ultimately, the aim is to take the whole Newtown block off the grid and to build a local 
solar power station. 13 Oxford Street will be pre-wired to be the first house capable of 
sharing its solar power with neighbours and contributing to a local solar power station. 

o After the renovation at 13 Oxford Street, the householder won’t be using city water, 
electricity, gas or sewage and will save each year: 

 $1,500 on electricity and water bills 
 90,000 litres of city dam water 
 345 kg of food from going to landfill 
 97,000 litres of stormwater runoff from polluting harbours and the ocean 

o Michael Mobbs Sustainable Projects is intensely monitoring the costs, energy usage, and 
water usage of the house and publishing that data as well as sharing it with Street Coolers. 

 
 

  

In his capacity as 
Sustainability Coach, 

Michael Mobbs is 
managing the 

renovation of 13 Oxford 
Street to make it the 
off-grid house in the 

Newtown block and a 
model for other block 

residents to copy. 



Street Coolers: Phase Two Final Report  Page 10 of 67 
March, 2016  
 

What data sets are presented and analysed in this report? 
For Phase 2 of Street Coolers’ Cooling a City Block project, we are working with a much larger data set that 
is already resulting in some interesting relationships and observations. Below is a chart that lists the 
different data sets, what method was used to collect the measurements, and what question(s) each is 
trying to answer or shed light on. These are listed in the order in which they appear in this report. 
 

Data set Collection method What question(s) is it answering? 

HOME ENERGY 
USE 

Hourly energy use data for ten 
homes located in the Newtown 
block. Collected with Efergy 
hardware and software. Funding 
provided by OEH. 

What are the energy use behaviours for the 
Newtown houses in our program? How do the 
houses’ energy usages respond to Newtown’s 
ambient temperature? Can we find a specific 
relationship between energy and temperature that 
would let us predict how houses would responded 
to cooler streets? 

ROAD 
SURFACE 
ALBEDO AND 
TEMPERATURE 
DATA 

Albedo values collected by using 
digital photographs of the roads 
and a reference surface. Road 
temperatures collected weekly 
using a mid-range infrared 
thermometer. Funding provided 
by OEH and in kind. 

Does the albedo of a road affect its surface 
temperature? If so, do we observe a specific trend 
that we could use to predict how much a decrease 
in road albedo would affect the surface 
temperature of the pavement? How much does 
shade contribute to cooling road surfaces? 

CONTINUOUS 
SPOT 
TEMPERATURE 
DATA 

Continuous temperature 
readings collected every fifteen 
minutes by temperature loggers 
placed at road surface and two 
metres high in both the sun and 
shade as well as under soil next 
to trees. Funding provided in 
kind. 

Do we observe a relationship between 
temperatures at road surface level and two metres 
high? Do we observe a relationship between 
temperatures two metres high and recorded local, 
ambient temperatures? Can we use this 
relationship to predict how temperatures at two 
metres high and ambient temperatures would 
respond to a decrease in surface temperatures (at 
least in part due to shade)? 

LOCAL 
WEATHER 
STATION DATA 

Ambient temperature data 
collected every fifteen minutes 
by two Davis weather stations in 
Newtown and three Ajenti 
stations in Chippendale and 
Redfern. Funding provided by 
OEH and Sydney City Council. 

How do the temperatures recorded in Newtown 
compare to those recorded by the weather stations 
in Chippendale and Redfern? How do temperatures 
recorded by the Newtown weather station located 
on Oxford Street compare to the temperatures in 
the backyard of 13 Oxford St? Now that we have 
four seasons of temperature data, what are the 
average values for Newtown that we can use as a 
benchmark before implementing solutions to cool 
the area? 
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2. Reputable scientific research is the foundation for our initiatives 
Cities are warmer than their rural surroundings 
After decades of research around the world, it is now 
accepted by the scientific community that urban areas are 
warmer than their rural surroundings, a phenomenon 
known as the Urban Heat Island (UHI) Effect. As cities 
develop, more vegetation is lost and more surfaces are 
paved or covered with buildings (USEPA 2008).  

 The annual mean air temperature of a city with 1 
million people or more can be 1–3°C warmer than 
its surroundings.  

 In the evening, the difference can be as high as 
12°C (USEPA 2014) because dark roads act like 
night-time radiators.  

 
Light surfaces and shade reduce ambient temperature 
A study performed by Akbari et al. (2001) from the Lawrence Berkeley National Laboratory found that the 
use of high-albedo (or high reflectivity) urban surfaces and the planting of urban trees are inexpensive 
measures that can reduce summertime temperatures in cities.  

 Their study presents data that shows a 10°C decrease in road temperature 
for each 0.25 increase in surface albedo.  

 A simulation run for Los Angeles indicated that a reasonable 
change in vegetation and the surface albedo of the city could cause a 
predicted 1.5°C decrease in temperature in the downtown area, 
which would result in a city-wide annual cost savings of $71 million 
from reduced energy use.  
 
Hotter temperatures lead to increase energy usage and huge 
additional costs 

A three-year study led by Flinders University in Adelaide collected and 
analysed data from 45 points and by remote sensing around the city.  

They found that heatwaves can boost daytime office building electricity 
use by 50% from the average and that a 1°C increase in daytime temperature 

can increase cooling electricity consumption in Adelaide’s CBD by 1.5 million kWh per year.  
 

In addition to increased energy use, there are many other negative impacts associated with the higher 
temperatures resulting from the Urban Heat Island Effect, which represent a large cost to major cities 
around the world.  

 The AECOM Economic Assessment of the Urban Heat Island Effect (2012) report commissioned by 
the City of Melbourne found that the impacts of hot weather on health are profound, particularly 
amongst more vulnerable members of the community such as the elderly.  

 A Loughnan et al (2010) study found that on average, there was a 10.8% increase in heart attack 
admissions in the Melbourne Metropolitan on days exceeding the threshold temperature of 30°C. 

 The AECOM study also found many other negative effects of increased temperature relating to 
transport, anti-social behaviour, trees and animals, water demand, event cancellations, etc. and 
stated that ‘The total economic cost to the [Melbourne] community due to hot weather is 
estimated to be approximately $1.8 billion in present value terms. Approximately one-third of 
these impacts are due to heatwaves. Of the total heat impact, the Urban Heat Island Effect 
contributes approximately $300 million in present value terms…‘ 

 

The link between higher temperatures and increased energy usage isn’t too surprising, and Street Coolers 
is already observing that relationship in the Newtown block within our first year of data collection.  
 

Lighter surfaces 
and increased 
shade lead to 

lower energy use, 
cleaner air and 

huge cost savings 
for cities. 
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Street Coolers is implementing the latest UHI literature as a foundation for our research and data 
collection, but we are an action-focussed organisation that aims to trial solutions and measure their 
direct effect on our chosen residential block in Newtown in the coming decade.   
 

Our goal is to closely monitor our trial solutions, see what works and what doesn’t, overcome initial 
hurdles, and communicate our findings so the successful initiatives can be replicated across Sydney to aid 
in the city’s goal of mitigating the harmful effects of Urban Heat Island. 
 
 

Additional benefits of pale pavements 
The section above spoke generally about how both shading and pale pavements mitigate the Urban Heat 
Island Effect and improve quality of life in cities. Below are some additional ways that pale pavements 
specifically benefit urban areas.  
 
Reduced energy consumption 
For example, a study shows that resurfacing New York City’s roadways with light asphalt cost an estimated 
$59 million, but saved energy consumers $57.2 million annually. This is a payback period of just over one 
year (Rosenthal, Crauderueff and Carter, 2008). 
 

Pale surfaces can also be utilised in tunnels. Benefits 
include increasing luminosity and driver safety. By 
replacing dark with pale surfaces using new materials 
and technologies Markusberg Tunnel operators in 
Luxembourg were able to downgrade their lighting 
producing a 40% reduction in power use. This equated 
to around 400,000 kWh of electricity saved per year. 
The reductions are around €39,000 per year in power 
and around €16,000 per year for lighting maintenance, 
meaning the tunnel now saves 132 tonnes of CO2 
emissions annually. 
 
Improved water and air quality  
Cool pavements lower the temperature of stormwater. This ameliorates the thermal shock that the aquatic 
life would otherwise experience when water reaches local water courses. Cooler road surfaces also lead to 
a decrease in local temperatures which reduces smog formation. 
 
Increased pavement life  
Conventional pavements undergo severe expansion and contraction due to large changes in temperature. 
This may lead to premature failure and increase the risk of the pavement suffering deformations. 
Comprehensive testing has found that when the subsurface temperature was reduced from 49° C to 41° C 
– a temperature differential similar to what a high albedo pavement surface will produce – it took 65 more 
truck wheel passes to rut the pavement. Generally speaking, by reducing the temperature of pavements 
the rate of aging is also reduced. 
 
Increased quality of life  
High albedo pavements enhance both day and night time visibility and object identification. This makes for 
a safer driving environment and a greater comfort for pedestrians when walking at night. Increased 
luminance reduces lighting requirements from street lamps; 30% energy savings are achievable. 
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3. Data Collection and Analysis 
Street Coolers has created significant data from its second phase that directly supports and builds upon the 
data we collected during Phase One. The raw data is not in the body of this report which is confined to a 
summary of the findings but is instead saved in electronic files accompanying this report and published on 
the Street Coolers website.  
 

The main goals for Street Coolers in its data collection process are:  
• Long term collection over at least ten years 
• Consistent measuring points and methods 
• Continual review and analysis of the data and of the collection methodology 
• Sharing the data 

 
Street Coolers’ research and data analysis is focussed on what we understand to be unique to the project, 
and which are capable of being implemented at the individual property or city block scale: two solutions 
(cost-effective canopy growth of existing and new trees using affordable, simple, low-maintenance 
irrigation, and new pale road media). 
 

Below is an image that provides a snapshot of all the different measurements we are taking on just a 
portion of Oxford Street. The Street Coolers data collection is extensive, and we are capturing data for 
many different aspects of the Newtown block. 

 
 

In the future (after collecting a significant amount of data across several seasons), the following questions 
are examples of what we hope to answer: 

1. Do light colour roads reduce ambient air temperature? If so, up to what height?  
2. Is there a cumulative or a multiplier effect from the combination of light coloured streets and 

shade from tree canopy?  
3. Does this cooling have a significant effect on energy consumption of nearby dwellings?  
4. Does cooling roads improve plant health and growth in the immediate vicinity? 
5. Is it practical to water trees from stormwater and feed them from a community compost system? 
6. What other sustainable solutions might be employed to improve efficient resource use in an urban 

community? 
 

The data provided in electronic files with this report will also be published and available freely on the 
Street Coolers website. This excludes any personal data for householder energy and water use. 

http://www.streetcoolers.com.au/research/
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4. Home energy use: data collection and analysis 
The energy monitoring kits by Efergy promise to provide continual and real-time monitoring of the energy 
used at the individual homes that we selected in our block. Information for each house can be accessed 
anywhere with an internet connection.  The kit consists of a transmitter in the meter box, which sends 
usage information to the ‘Engage Hub’. The hub, which is connected to an internet router, uploads the data 
to Efergy’s cloud server and then makes it available to anyone with the account’s login information. 
 

Data collection: operational issues with Efergy hardware 
In Phase Two, Street Coolers ran into increased problems with Efergy’s products to the point where we 
have decided that to continue with them is unsustainable for the project.  
 

The Efergy home monitor kits were the most economical option on the market and the company 
guaranteed a reliable process for monitoring home energy usage, which is why Street Coolers chose them 
for the project. After a year of using their hardware and software, we have significant reservations about 
the technical integrity of their products.  
 

A large percentage of the monitors often drop offline with no warning. They require constant supervision, 
householders being bothered to reset their system, and many times a special trip by Street Coolers to the 
individual homes to troubleshoot with a technician. Every time this happens, valuable data is lost, time and 
money is spent by Street Coolers, and the homeowners are disturbed. On average, disruptions in 
transmission occur five to ten times per month. In a couple of cases, loss of transmission has been so 
frequent or the issue was not able to be resolved by an Efergy technician, that we have resorted to manual 
collection of the data, which involves a special trip to each house when data needs to be retrieved. Below 
is a summary of the Efergy-related disruptions we have experienced. 
 
 

Type of Efergy 
disruption 

Estimated 
frequency 

Average time spent 
per disruption 

Comments 

Transmission 
interruption 

1-3 times per 
week 

30 minutes 
Householders are disturbed to reset the 
system from inside the house. Negatively 
affects relationship with community. 

Repeated 
transmission 
interruption 
after system 
reset 

1 time per 
month 

1-5 hours 

Back and forth conversations with Efergy 
technician are required. In a few cases 
hardware had to be replaced, which paused 
data collection for roughly 1 month. 

Manual data 
collection 

3 times per 
month 

30 minutes 
Requires a special trip to the site to collect data 
manually in time to send out monthly energy 
reports to householders. 

Online status 
monitoring 

1 time per 
week 

30 minutes 
Because we get no warning of outages, we 
have to log into every account separately to 
ensure transmission is working. 

 

Home energy use data analysis 
The graph below is key. It represents temperature and home energy use data collected over the course of 
roughly a year, and although Street Coolers would like at least another year of monitoring in order to be 
confident in our baseline conditions for the block, we can already observe the relationship between 
ambient temperature and energy use that we were expecting. 
 

When temperatures are extreme, either very cold or very hot, houses use more energy. The graph suggests 
that a range between 20-27°C results in lowest daytime home energy use in Newtown; energy use then 
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peaks at a low temperature of 10°C and at a high temperature of 41°C. By continuing to collect baseline 
data for at least another year and across all seasons, we will have more records of these extreme weather 
events and their corresponding energy use values. We expect to see this trend of higher energy use in 
extreme cold and hot weather become even more apparent, but we also expect that these extreme cutoff 
temperatures could possibly change and stabilize at different values as we continue to collect more data.  
 

 
 
We also observe a somewhat similar relationship for the homes’ baseload or overnight energy use as a 
response to ambient temperature. This is very interesting because it shows what the house is consuming 
when residents are asleep and no major appliances or electronics associated with daytime use are on. The 
cutoff temperatures we observe during night-time hours are a bit lower with 17°C being the point where 
houses use the least amount of energy. The increased overnight energy usage as a response to extreme 
cold and hot temperatures could be due to heating being left on at night during the cold, extra fans or 
aircon used overnight during the hot temperatures and appliances like fridges consuming more energy to 
stay cool when temperatures are warmer.  
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The values for both of these graphs on the previous page were calculated by averaging all the hourly 
energy usages for the ten homes that corresponded to a specific Newtown ambient temperature during 
daytime and night-time hours separately. The two were treated as different data sets; this is important 
because it eliminates the inflation of energy usage for warmer temperatures just due to the simple human 
behaviour of using more energy during hours when people are awake, which happens to be when we 
observe warmer temperatures. 
 

All the data was then standardised using each house’s mean and standard deviation so all houses could be 
compared on the same scale. By doing this we can analyse the relationship between energy usage and 
ambient temperature for the entire Newtown block as a whole. 
 

Aircon vs no aircon: relationship between ambient temperatures and household electricity 
use  
Two of the houses we monitored have air conditioners and the rest do not. The graph below compares 
how the two groups (houses with aircon vs. no aircon) respond to ambient temperatures. 
 

As we can see, both groups of houses respond to ambient temperatures in a similar way, higher energy 
usage for extreme cold and hot temperatures, but the scale for the houses with aircon is much larger than 
for those without.  
 

While houses without air conditioner range from a maximum energy use of 0.23 kWh/hour above their 
mean to a minimum of 0.15 kWh/hour below their mean, houses with air conditioner have a much larger 
range with a maximum energy use of 0.95 kWh/hour above their mean and a minimum energy use of 0.43 
kWh/hour below their mean.  
 

For example, at 37°C, we observed that houses without aircon were using an average of 0.17 kWh/hour 
above their mean while houses with aircon were using an average of 0.81 kWh/hour above their mean. 
 

 
 
We were not able to provide data for aircon houses for temperatures higher than 37°C due to one of the 
houses choosing to stop being monitored and the other one having transmission issues during the extreme 
heat waves that occurred in late 2015. 
 

We assume that households without aircon increase their use of electricity in higher temperatures due to 
greater use of electric fans, and that refrigerators will use more electricity to sustain their temperature 
settings. 
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A possible trendline relating home energy usage with ambient temperatures in Newtown 
Because Street Coolers is just coming up on a full year of energy monitoring and (as we explained earlier in 
this section) we have had significant breaks in energy usage transmission due to issues with Efergy, we 
have fewer data points for the two extreme temperature ends and have chosen to exclude them for our 
exercise of finding a trendline. We excluded data below 6°C and above 36°C because these had less than 
ten occurrences throughout the year and we felt that with this low frequency, that portion of data couldn’t 
be conclusive.  We may choose to change this once we have at least another year of data collection and 
more energy use measurements for the extreme cold and hot ambient temperatures. 
 

The darker orange line shows the range we are considering for our trendline with the original recorded 
values shown in a lighter colour in the background.. The best fit line is a second degree polynomial and the 
equation is displayed on the graph; this equation represents the best-fit relationship that we currently 
have between ambient temperatures (x) and home energy use (y), and allows us to predict the resulting 
energy use for a specific ambient temperature. 
 

 
 

 

Extrapolating the energy use relationship for a house with different street temperatures: 
what does it mean for electricity costs? 
In order to put the relationship we found above between energy usage and ambient local temperature into 
the context of home electricity usage and cost, we did the following exercise: 

1. We took the mean hourly energy use and standard deviation for one of our houses in order to 
convert the values from our graph (standard deviations away from the mean) back to actual energy 
usage values. 

a. Mean used: 0.7875 kWh/hour (which is equivalent to 18.9 kWh/day; the average 
Marrickville electricity usage for a three person home is 20 kWh/day, so this house is 
representative of the Marrickville average) 

b. Standard deviation: 0.6885 kWh/hour 
2. Using the data we collected from the weather stations in Chippendale, we chose the hottest day in 

2015 (20 November) and compared the temperatures from Myrtle St. and Buckland throughout 
the day. As expected, Myrtle Street (which has little to no tree cover) was several degrees hotter 
throughout the day than Buckland Street (which has ample tree cover and is mostly shaded). The 
peak temperature in Myrtle Street on that day was 43°C while on Buckland Street it was 39°C. 

y = 0.0014x2 - 0.059x + 0.5303
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3. Using the formula from the graph above, we predicted how much energy our monitored house 
would use as a response to the temperatures on Myrtle St versus the cooler Buckland Street. 

 

Note that this exercise is a hypothetical one to see (in theory) how the energy consumption for one of our 
Newtown houses would respond on the same day to the temperatures found on a cool street (Buckland) 
versus the temperatures found on a hotter street nearby (Myrtle).  
 

Below is a graph that shows the temperatures for Myrtle and Buckland Street on 20th November, 2015 and 
the total amount of money that our house would have spent that day had it been placed on each of the 
two streets. 
 

 
 

According to the relationship that we found between ambient temperature and energy use in the 
Newtown block, if our monitored house had been located on Myrtle Street and subjected to the local 
temperatures that the weather station recorded, it would have used 20.83 kWh that day and spent $5.42 
on electricity (assuming an average of 26 cents/kWh). If our monitored house had been on Buckland Street, 
it would have used 19.76 kWh that day and spent $5.14 on electricity (28¢ less than what would be spent 
on Myrtle Street). 
 

This difference in daily price for electricity that resulted from our extrapolation exercise above may seem 
insignificant, but you have to look at the larger picture.  

 If you paid 28 cents more a day in electricity for a house, over 
the course of the summer (93 days) you would spend an 
extra $26. 

 The Australian government reported that in 2006 there were 
1,572,100 households in the city of Sydney. If even the 
modest increase in energy that we calculated as a response 
to a higher ambient temperature applied to all those 
households, this would represent an increased spending for 
electricity just during the summer months of  
$41 million each year.  

 

Of course many assumptions and generalisations were made to get to 
this number, but it puts into perspective what a mere 28¢ more per day per household can mean for an 
entire city over the course of a hot summer.  
 

Keep in mind that the trendline we are using for this exercise is based mainly on homes without aircon – 
we expect that the difference in energy use in the exercise above would be much higher if our trendline 
were based on houses with aircon. 
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The frequency of extreme hot days is increasing in Sydney and across the world 
The graph below shows a fifty year trend of the number of days per year that reached a maximum 
temperature in Sydney above 35°C and above 40°C. It is clear (especially from the frequency of 40+°C days) 
that in the last decade or so we have seen an increase in frequency of hot days in Sydney. From 1965 to 
2003, Sydney experienced 8 occurrences in 38 years of days above 40°C (an average of 0.21 days above 
40°C per year); this increased to 9 occurrences in 11 years of days above 40°C (an average of 0.82 days 
above 40°C per year) from 2004 to the present. We can only expect these occurrences to continue to 
increase as the overall global temperature rises.  
 

 
Data for this graph was sourced from the Australian Government Bureau of Meteorology website 

 

The graph below was published by NASA on 12th March of this year. It shows that February 2016 shot up as 
the warmest seasonally adjusted month in more than a century of global recordkeeping. NASA’s analysis 
showed that February ran 1.35°C (2.43°F) above the 1951-1980 global average for the month. The previous 
record was January 2016, which came in 1.14°C above the 1951-1980 average for the month. The 
overwhelming opinion of experts is that any rise above 2 degrees C will bring unexpected and serious 
consequences to our climate system and the decay of cultures across the planet. 
 

The IPCC’s Fifth Assessment Report confirmed the overwhelming scientific consensus that the impacts of 
climate change are accelerating, and for the first time, the report also quantified the global “carbon 
budget,” the amount of carbon dioxide emissions we can emit while still having a likely chance of limiting 
global temperature rise to 2 degrees Celsius above pre-industrial levels. If emissions continue unabated, 
the world is on track to exceed this budget in only about 30 years—exposing communities to increasingly 
dangerous forest fires, extreme weather, drought, and other climate impacts. 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 

Source: http://www.bitsofscience.org/insane-spike-global-average-temperature-february-2016-6926/ 
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5. How do road surface temperatures respond to shading and lighter-
coloured roads?  
The collection of road surface albedo (or reflectivity) and temperature data is new to Phase Two because 
Street Coolers considered it would contribute meaningful data that we weren’t already capturing, 
therefore making the data analysis for the block more robust. The data is contributed in kind, courtesy of 
UTS students whom Michael Mobbs supervises in his capacity as a lecturer. In addition, interns working 
with Michael Mobbs occasionally carry out readings.  
 

Road surface temperature: data collection overview 
This data collection initiative involves taking road surface 
temperatures in order to compare them for roads with different 
albedos. The data collected is also analysed to determine the effect 
of shade. Street Coolers chose to measure the two main streets in 
the Newtown block that were closest to a weather station (Oxford 
and Albermarle Street), and compare their albedo values and 
surface temperatures to three other roads in Chippendale and 
Redfern that are also close to a local weather station (Myrtle St, 
Buckland St, and Wells St). It was important to have the roads we 
chose be close to a local weather station in order to capture local, 
ambient temperature and see if a relationship could be observed 
between surface temperatures and ambient temperatures.  
 

The hardware used for this research initiative is a mid-range 
infrared thermometer; it is a non-contact temperature measuring 
instrument using infrared technology and a laser pointer. The 
instrument features a low consumption design; it has a LCD with 
backlight, a laser pointer for accurate aiming and capable of auto holding the readings. It has the 
advantages of rapid measuring, easy operation and portability.  
 

Road surface temperatures: data collection process 
Below are images of the five streets that are measured as part of this initiative. The following procedure is 
followed each time a Street Coolers representative collects data in order to maintain consistency.  

1. Measurements for all five streets should be collected on the same day between 12 and 3pm 
2. Using the hand-held infrared thermometer, point it downward and hold it 5-10 cm above the 

ground. 
3. Hold down the trigger so that the red laser pointer appears and is on the surface of the pavement 

section you are measuring. Make sure the laser pointer is outside the area of the shadow you cast. 
4. Holding down on the trigger, wait for the measurement to stabilise (it has stabilised once the 

numbers on the display have stopped increasing or decreasing) and record the temperature 
5. Do this process three times for both shaded and sunny sections for each of the grids shown on the 

street maps below. The average of the three recorded temperatures is used for data analysis. 

We’ve established that higher temperatures lead to increased energy 
usage and huge costs for Sydney residents.  

 

The next two sections look at how we can cool our streets through 
increased tree canopy shading and higher road surface reflectivity. 
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NEWTOWN 
Oxford Street (North-South orientation)                          Albermarle Street (East-West orientation) 

   
 
 

CHIPPENDALE 
 

   Myrtle Street (East-West orientation)                 Buckland Street (North-South orientation) 

   
 
 

REDFERN 
Wells Street (East-West orientation) 
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Impact of shade on road temperatures: data analysis 
As shown in the maps above, we took direct road surface 
temperatures across five different streets with a mixture of shaded 
and sunny areas to compare, in part, how the road temperatures 
responded to shade (albedo discussions are in the next section). 
Across all five stre ets that we measured, we found that on average 
road surface temperatures in the sun were 20.8°C higher than those 
in the shade. The maximum road temperature recorded during our 
time taking measurements reached 63°C.  
 
Below are images showing a distribution and comparison of 
measurements across all streets by zone. As a reference, the zone maps are shown next to the tables. The 
values represent how much higher (positive number) or lower (negative number) the road surface 
temperatures were from the ambient temperature during the time the measurements were recorded. 
Values are given for both shaded and sunny areas.  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Zone Sun Shade

1 19.8 1.5

2 22.4 2.2

3 9.2 -0.9

4 14.4 0.4

5 25.7 3.7

6 24.5 5.3

7 15.8 -1.0

8 17.7 -3.7

9 22.6 0.0

10 22.9 -0.2

11 23.1 1.3

12 22.8 8.3

Difference between surface 

and ambient temps

ALBERMARLE ST

Note that zones 3, 4, 7, and 8 have the coolest recorded 
temperatures (both sun and shade) and correspond with the 
tree shading shown on the map. 

Across all five streets 
that we measured, we 

found that road 
surface temperatures 
in the sun were 20.8°C 

higher than those in 
the shade. 

Zone Sun Shade

1 22.0 0.8

2 22.6 -3.5

3 20.9 -3.3

4 21.3 -4.0

5 24.5

6 24.7

Difference between surface 

and ambient temps

WELLS ST

N/A 

N/A 



Street Coolers: Phase Two Final Report  Page 23 of 67 
March, 2016  
 

 
 
 

 
 
   
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Zone Sun Shade

1 15.6 -1.3

2 13.0 -0.8

3 15.6 -0.8

4 15.6 1.0

5 17.6 -1.2

6 21.0 1.7

7 19.1 -1.0

8 18.9 1.6

9 20.1 2.4

10 21.1 0.8

11 21.4 2.2

12 22.1 1.8

Difference between surface 

and ambient temps

OXFORD ST

Zone Sun Shade

1 15.8 -2.6

2 20.4 -3.5

3 19.3 -1.7

4 16.1 -0.6

5 9.5 -3.4

6 8.8 -5.6

7 11.3 -4.0

8 7.6 -5.3

9 21.9 -4.0

10 16.2 -3.6

11 17.7 1.3

12 19.9 -1.3

BUCKLAND ST

Difference between surface 

and ambient temps

Note that the middle section of Buckland is covered entirely by tree cover and corresponds 
with the coolest sun and shade surface temperatures.  



Street Coolers: Phase Two Final Report  Page 24 of 67 
March, 2016  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The graph below compares the results for each street’s average in the following categories: 

 Ambient temperature 

 Road surface temperature in the sun 

 Road surface temperature in the shade 
An estimated percentage of tree cover for each street is also included on the side of the graph. These 
values were calculated by taking the total area of the road surface we were measuring and finding how 
much of that surface was covered by tree canopies. Shading from buildings was not taken into account.  
 

 
 

Important things to note about the graph: 
1. Buckland has the lowest road temperatures in both sun and shade, the lowest ambient 

temperatures and by far the highest tree canopy cover. 
2. Wells, which has no street trees, has the highest road temperatures in the sun.  
3. However, Myrtle Street has the highest average ambient temperature of all five streets and one of 

the lowest tree canopy covers with only 6%. 

0 5 10 15 20 25 30 35 40 45 50

Buckland

Myrtle

Oxford

Albermarle

Wells

°C

Comparing surface and ambient temperatures

Average road temps in sun Average road temps in shade Average ambient temps

Tree cover 

0% 

33% 

43% 

6% 

64% 

Zone Sun Shade

1 (asphalt) 17.6 -2.7

2 (asphalt) 20.1

3 (pale) 17.4

4 (pale) 16.6

5 (pale) 17.6 -11.8

6 (pale) 17.9 -2.1

7 (pale) 17.8 -7.7

8 (pale) 18.0 -4.3

9 (pale) 16.2 -7.6

10 (pale) 17.9 -6.4

11 (pale) 16.4 -6.9

11 (asphalt) 16.5 -5.4

12 (pale) 17.9

12 (asphalt) 18.3

MYRTLE ST

Difference between surface 

and ambient temps

N/A 

N/A 

N/A 

N/A 

N/A 

(East-West) 

(East-West) 

(North-South) 

(East-West) 

(North-South) 
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Although Myrtle has the highest overall ambient temperatures, it’s interesting to see how its road 
temperatures relate to the street’s ambient temperatures. Shaded road temperatures for Myrtle’s pale 
pavement are the coolest of all the streets when compared to ambient temperatures.  

 Myrtle’s average pale pavement shaded temperature was 6°C cooler than its ambient 
temperature.  

 Myrtle’s road temperatures in the sun also have one of the lowest increase from ambient (with the 
exception of Buckland) averaging 17°C above ambient temperatures.  

 Because Buckland has such an extensive tree cover, it is very plausible that its surface 
temperatures in the sun could be influenced (and lowered) by extensive shaded areas in very close 
proximity.  

 In comparison, Wells Street averages 23°C above ambient temperatures for its road temperatures 
in the sun.  

 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Impact of albedo (or road colour) on road temperatures: data analysis 
In addition to quantifying the effect that shade has on road surface temperatures, we also used our 
measurements to determine if we could find a relationship between albedo and road surface 
temperatures.  
 
The graph above indicates that road albedo might be influencing road surface temperatures: although 
Myrtle Street had the highest overall ambient temperature, it’s road temperatures were the lowest when 
compared to its ambient temperature. 
 
The chart to the right lists the average albedo values that we 
calculated for each street. In order to calculate these values, we 
used a free, online digital photography analytics software called 
ImageJ. We uploaded pictures taken of the different pavements with 
a white piece of paper also in the frame, so we could compare the 
relative brightness of the paper with the pavement. Because the 
albedo of the piece of white office paper is known (0.65 or 65%) we 
were then able to calculate the albedo of the pavement. A detailed 
explanation of this process can be found here 
(http://vixra.org/pdf/1110.0035v1.pdf).  
 
Below is a snapshot of the process. 
 

Street Albedo values 

Buckland 9.8% 

Albermarle 11.7% 

Oxford 19.0% 

Wells 20.9% 

Myrtle (asphalt)   22.7% 

Myrtle (pale) 38.6% 
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After finding the average albedo values for each road, we compared them to each street’s average 
difference between road surface temperature (in the shade and sun) and their corresponding ambient 
temperatures. We then plotted these differences in temperature vs albedo on a graph.  
 
We chose surface temperatures in the sun and shade as a difference from their ambient temperatures so 
our results wouldn’t be skewed by variances in overall conditions for the streets. Although we took 
measurements on the same days within a three hour window, for example if it was sunny in Newtown but 
cloudy in Chippendale, this would affect surface temperatures but also be reflected in ambient 
temperatures. By comparing the relative difference between the two, we could account for these weather 
differences.   
 
The two graphs on the next page plot our findings. 
 
 

COMPARING BRIGHTNESS OF PAPER AND PAVEMENT 
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Although these graphs aren’t entirely conclusive as far as finding distinct trends, it is apparent (especially in 
shade) that lower road temperatures were recorded when street albedo values were higher. The data 
points corresponding to the 10% albedo values for both sun and shade correspond to Buckland Street 
where shade from trees is extensive which undoubtedly lowered the average road temperatures (even 
those recorded in the sun). 
 
After analysing the data, an exercise Street Coolers might take on is to start recording albedo values for 
individual grids and corresponding them to the grid block’s average temperatures. This would provide 
more granular and precise data for temperature versus albedo as opposed to a single, average value 
representing the entire street. 
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6. What is the relationship between ambient and surface-level 
temperatures? How does shade impact both of these? 
This data collection initiative was previously done in kind for Street Coolers by Mr. Benjamin Macoun as 
part of his university capstone project (a description of his capstone research is in the Street Coolers Phase 
1 final report). Street Coolers has continued his work and expanded it to fit our organisation’s goals and 
make our data and analysis more robust.  
 

Continuous spot temperature loggers: data collection overview 
The study involves recording and analysing the heat at specific areas close to the road surface and 2 metres 
above ground through micro temperature loggers. Several loggers have been set up in different locations 
on comparable streets to determine: 

 If we can identify a relationship between temperatures at surface level, temperatures two metres 
high, and ambient temperatures 

 If shading has an impact on temperatures at surface level and 2 metres high 

 How we can use the results and relationships we found to predict the effect that shade would have 
on local ambient temperature 

 
To clarify, the previous section focused on analysing direct surface temperatures, while this section is 
analysing temperatures at surface level and two metres high. The readings from the micro temperature 
loggers can be affected due to radiating heat from the surfaces on which they are adhered to, but we were 
careful to not place them on highly conductive materials so they are mostly measuring the temperature of 
the air around them.   
 
The scope of Benjamin Macoun’s capstone was limited to 10 loggers on Oxford, Albermarle and Myrtle 
Streets, which have all been donated to Street Coolers to use for its research. For this phase of the 
research, we have also expanded the scope of measurements to encompass those locations in addition to 
two more loggers on Oxford Street placed under shade at road surface level and 2 metres above ground. 
We have chosen these additional locations to collect continual data for shade versus sun at different 
heights from the pavement with the hope of observing a relationship between these temperatures and 
ambient temperature and perform analyses to determine if the different road albedos and amount of 
shade seem to be affecting overall temperature.  
 
The benefit of this data collection initiative over the road surface temperature readings is that this data is 
continuous (we collect readings every 15 minutes), whereas the surface temperature data is collected 
manually only twice a week. 
 
On the next page are maps of Oxford and Albermarle Street showing the current locations of the 
temperature loggers we are monitoring and analysing in this report. 
 

  



Street Coolers: Phase Two Final Report  Page 29 of 67 
March, 2016  
 

 
Spot temperature loggers on Albermarle Street (at the corner with Oxford) 

 
 

 
 

Spot temperature loggers on Oxford Street 
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Continuous spot temperature loggers: Albermarle Street data analysis 
The three Albermarle St. graphs below show that consistently throughout the seasons, the peak  
temperature at road surface is higher than that of the ambient temperature, the temperature two metres 
above ground (labelled in the graphs as ‘Post -2 metres’), and the temperature below soil (next to a tree). 
 

The average difference between road temperatures and ambient temperatures are: 

 12.4°C higher in winter 

 13.8°C higher in spring 

 14.6°C higher in summer 
 

All of the spot loggers graphed for Albermarle are situated in full sun. 
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In addition to analysing the average daily profile for the different spot temperature loggers across seasons 
and seeing how they compared to each other, we also wanted to know what the relationship was among 
them and if there was any correlation specifically with temperatures at street surface, temperatures two 
metres high, and ambient temperatures.  
 
When running a correlation for temperatures at surface level and temperatures two metres high, the 
correlation coefficient was 0.928 indicating a high positive correlation. When correlating temperatures two 
metres high and ambient temperatures, the correlation coefficient was 0.942 indicating a high positive 
correlation as well. This means that the two sets of variables (temperatures at surface level with 
temperatures two metres above ground, and temperatures at two metres above ground with ambient 
temperatures) move in tandem with each other. For example, if temperatures at surface level increase, 
temperatures at two metres high increase as well. 
 
On the next page are the four graphs that show this relationship. The first two show temperatures 2 
metres high as a response to temperatures at road surface, and the following two show recorded ambient 
temperatures as a response to temperatures 2 metres high. A best-fit linear relationship was applied, and 
the lines’ equations are shown on the graphs. 
 
The graphs on the page below show the following relationships for temperatures taken in the sun on 
Albermarle Street with the continuous spot temperature loggers: 

 For every 1°C increase in surface-level temperature, we observed a 0.68°C increase in 
temperatures recorded two metres up 

 For every 1°C increase in temperatures recorded two metres up, we observed a 0.77°C increase in 
ambient temperatures 
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For every 1°C increase in surface-level temperatures, we observe a 0.68°C increase in temperatures 2 metres high. 
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For every 1°C increase in temperatures at 2m, we observe a 0.77°C increase in ambient temperatures. 
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Continuous spot temperature loggers: Oxford Street data analysis 
The four graphs below plotting Oxford Street spot temperature data show that consistently throughout the 
seasons, the peak  temperature for the road surface is higher than that of the ambient temperature, the 
temperature two metres high, and the temperature below soil (next to a tree). The average difference 
between peak road temperatures and peak ambient temperatures are: 8.0°C higher in autumn, 8.6°C 
higher in winter, 11.2°C higher in spring, and 11.2°C higher in summer. 
 

The spring and summer graphs also show that on average, peak surface temperatures in the sun are 
significantly higher than peak surface temperatures in the shade: 3.7°C higher in spring and 9.1°C higher in 
summer. Average peak temperatures at 2m high in the sun were also higher than those in the shade: 5°C 
higher in the spring and 7.1°C in the summer. 
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Like the analysis for Albermarle St, we also ran correlations for temperatures at street surface in sun 
exposed areas, temperatures two metres high in sun exposed areas, and ambient temperatures.  When 
running the correlation between the temperatures at surface level and temperatures two metres high (in a 
sun-exposed area), the correlation coefficient was 0.968 indicating a high positive correlation.  When 
correlating temperatures two metres high and ambient temperatures for Oxford Street, the correlation 
coefficient was 0.943 indicating a high positive correlation. These results were very similar to what we 
observed for Albermarle.  
 

The graphs on the page below show the following relationships for Oxford Street: 

 For every 1°C increase in surface-level temperature, we observed a 0.84°C increase in 
temperatures recorded two metres up 

 For every 1°C increase in temperatures recorded two metres up, we observed a 0.76°C increase in 
ambient temperatures 
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For every 1°C increase in surface-level temperatures, we observe a 0.84°C increase in temperatures 2 metres high. 
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For every 1°C increase in temperatures at 2m, we observe a 0.76°C increase in ambient temperatures. 
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Using our analysis results to hypothesise how shaded, coolers streets might affect local 
ambient temperature? 
The fact that the relationship that we found between road surface temperatures, temperatures 2 metres 
above ground, and ambient temperatures were very similar for both Albermarle and Oxford, gives us more 
reassurance to use this trend to extrapolate how the peak ambient temperature might respond to 
increased tree canopy and shaded surfaces. However, we recognise that there are many complex and 
interrelated factors that influence ambient temperature, and our extrapolation is merely an attempt at 
hypothesising how ambient temperatures could respond to shade (and therefore cooler road 
temperatures) based on our simple, positive linear relationship. 
 

Applying our linear relationships using summer values 
1. We will use the linear equation we found from the data we collected for the relationship between 

the temperature at road surface and 2m high in the sun on Oxford St: y=0.8552x + 1.8808  
2. In this equation, x is the temperature at road surface and y is the temperature 2m high 
3. We will apply the lower values we measured in the shade (27.7°C ) to see if we can extrapolate 

how the ambient temperature might respond (this linear relationship might be over simplifying) 
4. Applying that new value to our equation: y=0.8552(27.7) + 1.8808;  =  25.6°C 
5. This extrapolated value is very similar to our recorded average at 2m high in the shade (25.01°C)! 
6. Now we use our second equation with our lower recorded value for 2m high temperatures in the 

shade to see what the extrapolated ambient temperature (at roughly 3m high) would be. 
7. y=0.7569(25.01) + 2.3062 
8. y=21.23°C ; the average, peak ambient temperature recorded (in the 

sun) was 25.6°C 
 

There are many other factors affecting overall ambient temperature. 
However, if we follow the simple linear relationship that we found from our 
data, it suggests that in a shaded area, the peak summer ambient temperature 
could drop roughly 4°C due to the cooler surface temperatures and shade. 
 
What DO these graphs tell us? 

 We observed that there is an average increase of peak temperatures 
at road surface level of 11.5°C in the Newtown block between winter and summer months. 

 For both Oxford and Albermarle Streets, we have observed strong, positive linear relationships 
between temperature at road surface and temperatures recorded 2 metres high, as well as strong 
positive relationships between temperatures recorded 2 metres high and ambient temperatures. 

 We have observed that during the spring and summer months, average peak surface temperatures 
in the sun are significantly higher than peak surface temperatures in the shade: 3.7°C higher in 
spring and 9.1°C higher in summer. Average peak temperatures at 2m high in the sun were also 
higher than those in the shade: 5°C higher in the spring and 7.1°C in the summer. 

 The lower temperatures at road surface and at 2 metres high in the shade lead us to conclude that 
a lower, local ambient temperature would result if the Newtown block increased its tree canopy 
and shade covering and lowered it road surface temperatures (by both shade covering and 
increased surface reflectivity). 

 

What DON’T the graphs tell us? 

 We cannot say for certain that by altering the pavements in Newtown and making them cooler, 
that the ambient temperature will respond according to the linear relationship we have observed 
through our data collection.  

 We can expect ambient temperature to decrease if temperatures at the surface are lowered, but 
because of so many unknown contributing factors to ambient temperature, we cannot with 
certainty say exactly how much it would change. Using the relationships we found to extrapolate is 
a useful exercise to hypothesize what the effect on ambient temperature could be if we lowered 
road surface temperatures. 

Our data suggests that 
peak, summer ambient 

temperatures in the 
Newtown block could 

drop roughly 4°C due to 
shading and cooler 

surface temperatures. 
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7. Local weather station: data collection and analysis 
In December 2014, Wirriga Pty Ltd installed two weather stations in our project’s Newtown block. The 
exact locations are: next to the pavement in front of 26 Oxford Street and in the backyard of 13 Oxford 
Street. Each weather station collects data every fifteen minutes for temperature, humidity, rainfall, 
pressure, and wind speed and transmits it wirelessly to a nearby computer. The temperature/humidity 
sensor is mounted on a passive radiation shield to minimize the impact of solar radiation on readings.  
 

Operational issues with Davis weather station hardware and software 
Street Coolers has experienced several operational issues with the Davis weather stations in Phase Two of 
the project, and we do not believe their technology is reliable enough for a decade of data collection. 
Below are the main problems we have been facing: 

 At the end of July, 2015 the weather stations began failing to transmit live data through the 
software Meteoplug to the dashboard we have linked on the Street Coolers website. Before this 
point, the “locked-up” state (as referred to by the technician) was happening roughly once a 
month and required a reboot, but beginning in July even a complete reboot would only reset it for 
30 minutes and it would go down again. Street Coolers topped up the 3G data card and hired a 
Wirriga technician to visit the site in October, but the problem could still not be fixed. We reached 
out to the vendor, Meteoplug, and they were unable to resolve the issue as well.  

 The station in the backyard of 13 Oxford Street began having daily gaps in data at the beginning of 
January, 2016. Technicians believe it is a result of an issue with the solar panel and internal battery 
capacity. Internal battery most likely needs to be replaced. 

 It has recently been discovered that these models do not adequately protect the temperature 
measurements from direct solar irradiation of the enclosure when the wind is below 3m/s, which 
can lead to higher reported temperatures and incorrect data. 

 
During Phase Two, Street Coolers spent a significant amount of money, time and resources to fix the issues 
related to the Davis weather stations and receive the data as efficiently as possible. However, due to the 
unreliability of the hardware and software and the potential for inflation of reported temperatures, we 
requested of OEH that it fund Street Coolers to replace the weather stations as quickly as possible.  
 

Weather station: data analysis 
Street Coolers has acquired a rich and comprehensive database of weather station temperatures spanning 
three different residential neighbourhoods in Sydney’s inner-city. The weather station data for 
Chippendale (Buckland and Myrtle Streets) and Redfern (Wells Street) goes back as far as December, 2011; 
the weather station data we have collected for Newtown goes back to February, 2015. 
 
On the next page are four graphs comparing the average daily temperature profile by season for Newtown 
(in these graphs we are taking the average of both Newtown weather stations), Myrtle Street, Buckland 
Street, and Wells Street. 
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For all four seasons, Myrtle Street has the highest daily peak temperature, and Newtown is consistently cooler at 
nighttime. For spring and summer, Buckland has the lowest daily peak temperature while Newtown has the second 

highest after Myrtle Street.  
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Although the two Newtown weather stations have a similar pattern throughout the day, the weather station located in the backyard of 13 Oxford St (labelled 
Newtown House) has higher daily peak temperatures across all four seasons. This is most likely due to the weather station on Oxford Street (labelled Newtown 
Road) being shaded by the large building behind it for the early to late afternoon hours.  Before building shading takes place however, you do see higher 
temperatures being recorded at the weather station located on Oxford Street.  
 

Due to the operational difficulties with the Davis weather stations described earlier, the summer graph has a gap for the House weather station from 11PM to 
11AM.  
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8. Recommendations for policy, strategy, regulation and funding by 
local, state and federal bodies focus on both hot and not-so-hot spots 
The data presented in the earlier sections shows that Street 
Coolers’ Newtown block is ‘somewhere in the middle’ in terms of 
tree cover, ambient temperatures, and road surface temperatures. 
We think this is a perfect environment in which to test key urban 
heat mitigation strategies and get significant results within the 
decade. When a city only focuses on the very hot streets (like 
Myrtle Street) change is much slower given that you have very little 
existing vegetation, tree cover, and available places for new trees. 
 

Streets like Oxford and Albermarle in Newtown aren’t the hottest 
spots in Sydney. Unlike Myrtle, they already have a reasonable existing tree canopy to start with. Street 
Coolers believes that it is ‘not-so-hot’ streets like these where monitoring the effects of increased tree 
canopy and lighter pavements is most fruitful.  
 

To concentrate funds, policy and regulation on the hottest parts of suburbs and cities assumes that: 

 It is government which must shoulder most of the remedial measures, fund, and control solutions 

 Hot spots are amenable to remediation only by government works on streets and public land 

 Remediation of not-so-hot spots can wait as less damage occurs there and priority must go to hot  
spots 

 There is no significant role for private landholders in cooling cities 
 

Street Coolers sees these assumptions as: 

 Failing to acknowledge the fact that air above hot spots and not-so-hot areas moves to and from 
and between those areas 

 Failing to address the urgent need to cool cities by any practicable means in the short term 

 Unlikely to significantly cool cities in the short, medium and long term 

 Unjustifiably limiting works and services to the government sector to the exclusion of the private 
sector and, in particular, individual property owners 

 Choosing too narrow a range of strategy and resource options 
 

Street Coolers has reviewed its own and related research and concludes that: 

 The air in and above cool streets flows to other cooler or hotter streets and blocks and so does the 
air above hot streets 

 In the case of Sydney, where coastal inland-flowing breezes move air from the coast to the outer 
west of the city, cooler streets and blocks at any location will benefit both immediate and more 
distantly located areas of the city to have cooler streets and city blocks wherever they may be 
achieved 

 If financial incentives for private landholders reward them for actions and works to cool their street 
and to increase tree canopy on or adjoining their properties, it is almost certain that there will be a 
greater volume of trees planted and irrigated than if this task were left entirely to local, state and 
federal governments (having regard to the experience with other comparable financial incentive 
schemes) 

 
As the previous sections have shown, a street needs ample tree cover to lower local, 

ambient temperatures; incorporating pale pavements helps further reduce street surface 
temperatures.  

 

The question is, which streets should we focus on and how should we target our efforts? 
Street Coolers recommends we pay more attention to the not-so-hot spots as well.  

The damage and cost of 
urban heat is 

immediate, continuing 
and significant 

measured in financial, 
human and biodiversity 

terms. 
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Rate rebates residents who conserve water, soil, trees or energy 
What’s needed? 
Rate rebates and exemption from stormwater charges are needed by farmers and city folk who conserve 
water, soil, trees or energy. 
 
Why? 
When a farmers or city property owners spend their own money to conserve natural resources, they 
provide a public benefit beyond their property because their actions: 

• Clean up rivers, harbours and the ocean by stopping pollution entering the waters 
• Keep water in the rivers or dams and increase the security of water supply to others 
• Take load off the main power and water grids and reduce new capital cost for the owners of those 

grids 
• Reduce the pressure to raise household bills for fellow citizens whose bills pay to use and maintain 

those systems 
 

There is no financial capacity in government businesses to do all the work needed to conserve our 
farmland, water and energy resources. Householders and farmers end up paying for government works 
anyway.  Why not reward those who accept responsibility for doing what they can on their own property if 
their works provide a public benefit beyond the property boundaries? 
 

There is every reason to reward citizens who choose to invest in society by responsible management of our 
commonly-used, essential natural water and energy resources.  Financial incentives can be far more 
powerful in sustaining our resources than bureaucratic red tape.  Governments should allow those who 
wish to act to do so. 
 
How will the rate rebate work? 
The rate rebate will recognise, encourage and reward farmers and city folk who conserve and protect our 
farmland, rivers, water and soil resources. 
 

The rebate will be less than the cost to the farmer or city dweller of their investment and less than the cost 
to the council or government business if they were to carry out conservation works on council land, roads, 
and reserves.  The rebate will apply annually for so long as the farmer or city property owner maintains the 
works they’ve carried out on their property.  
 

The changes mean no stormwater charges may be made by government water businesses such as Sydney 
Water where no stormwater leaves a household or commercial property. 
 

For city homeowners the rebate will be up to a maximum figure of $250 a year for a residential property or 
up to $2500 a year for a commercial property with rates over $10,000 a year. For farmer fencing costs the 
rebate will be 100% of the fencing costs and the state government will contribute to these costs. 
 

The rebate and exemption from a stormwater levy by a council or a water authority (such as Sydney 
Water) will apply to: 

• Fencing off creeks or trees or perennial pastures (100% rebate for the fencing costs) 
• Rain tanks of 10,000 litres or more 
• Off-grid electricity systems for so long as the property owner remains disconnected from electricity 

or gas 
• Any Fast Track Off-grid project that fits the definition of “Off-grid”  
• Any device in the footpath or road verge which harvests stormwater from the street or road to 

irrigate a tree or the road verge outside the householder’s property 
 

After ten years since introducing the reform the state and local government sector will review the 
operation and effectiveness of the rate rebate scheme and continue it unless the review finds a clear 
failure of the reform. 
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Examples of existing financial incentives for sustainability initiatives in Australia 
Below are examples (not an exhaustive list) of existing Australian financial incentives that encourage sustainability initiatives and practices.  

 

Government body 
providing funding 

Incentive name or 
goal 

Description 

Marrickville 
Council (NSW) 

Rainwater Tank 
Incentive Scheme 

A workshop and rebate program – is available to all rate payers, residents and businesses in the local 
government area. Council has offered rebates based on the volume of the tank(s) installed and how the 
water is used. Higher rebates are offered for larger tanks and those with internal plumbing to laundry, 
toilets and/or hot water*. 
- Standard rebate pays up to a maximum of $2000. 
- Low-income households – 50% extra to the standard rebate up to $3000 for applicants who hold a 
Commonwealth Health Care Card or a Pensioner Concession card.  
- Multi-unit dwellings – an additional $500 for flats, units and apartments with the rebate based on the 
number of connections 

ACT, NSW, NT, 
QLD, SA, TAS, VIC, 
WA 

Small-scale 
renewable energy 
incentive 

Households across Australia that install a small scale renewable energy system (solar, wind or hydro) or 
eligible hot water system may be able to receive a benefit under the Small-scale Renewable Energy 
Scheme (SRES) to help with the purchase cost. Most households choose to assign their STCs (Small-scale 
Techonolgy Certicifactes) to their installer for a discount on their system.  The number of certificates 
created is based on the amount of renewable electricity the system produces or the amount of 
electricity consumption it reduces, and the climate region where it's installed. 

QLD 
Energex PeakSmart 
Air-conditioning 
Program 

Provides eligible South East Queensland households and businesses with financial incentives of up to 
$2000 for purchasing and installing up to five PeakSmart-enabled air conditioners per household or 
business premises. Households benefit by accessing the PeakSmart financial incentives well as helping 
to reduce peak electricity demand (periods placing the highest demand on energy use-such a hot 
summer days). 

NSW 
Fridge Buyback 
program 

Fridge Buyback program pays you to help save the environment and reduce your power bills by giving 
up your old second fridge. Fridge Buyback provides residents with free collections by professional 
removalists and a $35 rebate. 
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Adelaide City 
Council 

Sustainable City 
Incentives Scheme 

This Scheme is available to all building owners and tenants including businesses, residents, schools, 
community and sporting organisations in the City of Adelaide for works completed from July 1, 
2015.Subject to funding availability, the Sustainable City Incentives Scheme will provide up to:$5,000 for 
installing solar PV$5,000 for installing energy storage$500 per electric vehicle charging controller$5,000 
for apartment building energy efficiency upgrades$1,000 for changing out quartz halogen downlights to 
LED downlights$120 for installing an energy monitoring system$1,000 to for solar hot water system$500 
for rain water tanks or $3,000 for communal use rain water tanks in apartment buildings 

City of 
Whitehorse (VIC) 

Greywater 
Treatment System 
Rebate 

The City of Whitehorse is providing residents with a rebate of $100 for the purchase and installation of a 
permanent greywater treatment system that is compliant with Environment Protection Authority (EPA)  

City of 
Whitehorse (VIC) 

Home Composting 
Incentive Program 

Council’s Home Composting Incentive Program offers a $30 rebate to residents to make it easier and 
cheaper to convert their kitchen organics and garden prunings into compost. Residents can apply for the 
rebate when they buy $100 or more of eligible home composting products from local suppliers within 12 
months prior to the claim date.  

Coorong District 
Council  

Dryland salinity 
control 

Developed a framework for cost sharing for on ground works that gives priority to the control of dryland 
salinity through plantings in recharge areas, protection of native vegetation, and reclaiming salt affected 
land. 

Bushcare 
Native vegetation 
protection 

For the protection of native vegetation, strategic re-establishment of vegetation in priority areas, 
institutional change, planning and research. Up to $600/km where not protected under a management 
agreement; up to $1,200/km where the area will be protected under a fixed-term management 
agreement or covenant; and all reasonable costs of fencing, including labour, where the area will be 
protected in perpetuity by a binding covenant on title. 
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NSW 
Salt Action Irrigation 
Incentive 

Encourages landholders to adopt more efficient irrigation practices and technology (such as drip and 
micro-irrigation systems), reducing the amount of water wasted. The incentives are: upgrading irrigation 
system: 10% of total cost up to $5000, soil pit surveys: 50% of total cost up to $1500, automation: 50% of 
total cost up to $3000, scheduling equipment: 50% of total cost up to $3000 

Manningham City 
Council (Victoria) 

Local Environmental 
Assistance Fund 

Since 1995 the Manningham City Council (Victoria) has had a Local Environmental Assistance Fund, 
covering such things as pest plant and animal control, erosion, and revegetation. Landholders can apply 
for a grant of up to $800 for each land management activity, on a dollar for dollar basis. 

City of Greater 
Bendigo 

Catchment 
management 
incentive 

The City of Greater Bendigo established an environmental grant scheme to provide incorporated groups 
and organisations with access to small amounts of funds to carry out environmental works (generally up 
to $3,000 per group administered over a 12 month funding period). The scheme aimed to address 
catchment management issues, while achieving the specific aims of community groups. 

Cooloola Shire 
Council 
(Queensland) 

Land conservation 
rebate 

In 1990, the Cooloola Shire Council (Queensland) began offering a rate rebate to landholders addressing 
land degradation and conservation values on their properties. Unlike a number of other councils, the 
Cooloola scheme also incorporates a farm forestry rebate. The scheme is subsidised by an environmental 
levy, acknowledging the community benefits that are associated with improved management of natural 
resources (Bushcare 1999; Cooloola Shire Council 1998). 

Melton Shire 
Council in Victoria 

Weed control rebate 
Melton Shire Council in Victoria implemented a rates rebate scheme to control weeds, pest animals and 
land degradation in general (Bushcare 1999). It has been estimated that 95% of landholders within the 
targeted areas have participated in the scheme (McLeod 1997). 

City of Greater 
Bendigo (in 
partnership with 
the DNRE) 

Dryland salinity 
control rebate 

The City of Greater Bendigo (in partnership with the DNRE) introduced an incentive scheme in 1994 to 
address dryland salinity. The scheme offered a rebate to landholders that planted trees and perennial 
pastures on areas of high recharge. The scheme provided a 100% rebate on rates for one year if 
perennial pastures were planted and ten years for trees. The scheme received a good response for only 
the first two years. The Council now believes that the scheme did not offer a large enough incentive, was 
restrictive in its application and could have been better promoted. The scheme is currently under review 
by the Council (Sheenan pers comm.). 
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9. Water usage and stormwater harvesting in the Newton block 
In the Street Coolers final report for Phase One, we included a detailed water analysis that showed how 
much rainwater was wasted as stormwater runoff and left to pollute Sydney’s harbours and ocean. 
 
A survey of the block showed that urban impervious surfaces account for over 80% of the block’s total 
area. Rainwater that falls over these surfaces washes off roads, roofs, and driveways on its way to the 
creeks, rivers and bays. This stormwater contains harmful pollutants that contaminate the harbour and 
impact the biodiversity and productivity of marine life. This stormwater volume can also lead to erosion of 
river bands and banks. 
 
The combined area of the impervious surfaces in the block is about 6,157 m2 which includes all roofs inside 
the block, roads and footpaths.  
 
  

Graph contributed by Melissa Adam’s Final Thesis for a Bachelor’s Degree in Engineering at University of 
Technology- “A Study of the Urban Heat Island Effect – Investigating the Effects and Addressing the Idea of a 
Sustainable City at a Micro-Scale” 
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Using the rule of thumb where each square metre of impervious surface can 
harvest over 1,214 litres a year in this part of Sydney (historical average annual 
rainfall in Sydney measured in Observatory Hills Station is 1,214 mm/year -data 
from: http://www.bom.gov.au), Street Coolers has calculated the total annual 
harvestable water in the block. 
 

All impervious surfaces on the block: 6,157 m2 = 7.5 million litres of rainfall a 
year wasted as runoff.  Given that average water usage in the Newtown block is 

245L per person per day, the amount of water wasted in the streets as runoff is more than the annual 
water usage for all residents. Below is a diagram that summarises the water coming into and wasted by the 
block every year. 
 

 
 

More rainfall is 
wasted on the 
block than all 

residents consume 
in a year. 
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Could The Athena School disconnect from mains water? 
From monitoring the school’s water use, we know that on average they consume 1,170 litres of water a 
day. Over the course of a year, this results in a total usage of 427,050 litres. 
 

Street Coolers wanted to know if The Athena School harvested all the water that fell on its property’s three 
roofs, would they be able to supply enough water to cover their annual usage? Below is a map showing the 
available roof space the school has to harvest water. 
 

 
 
The total roof area on The Athena School’s property is 585m2. Applying our same rule of thumb for 
harvesting roof rainwater in Sydney, we multiply the total roof area by the average annual rainfall in 
Sydney (1,214 mm) to find the amount of volume the school can harvest. 
 

585m2  x  1,214mm rainfall per year  =  710,190 litres per year of harvestable rainwater 
 

According to these calculations, The Athena School could become self-sufficient for water and provide the 
average 427,050 litres they consume each year and still have plenty left over. 
 
Street Coolers knows that there is ample space to locate the rain tanks needed to store their harvested 
roof runoff. About 60,000 litres of total storage would be required, perhaps in three 20,000 litre tanks 
located near convenient downpipes.  
 
 

  



Street Coolers; Phase Two Final Report  Page 48 of 67 
March, 2016  
 

Installation of a trial streetgarden: stormwater management and street-cooling 
initiative on the block 
Dark roofs, dark pavements and the lack of plants and trees create Sydney’s Urban Heat Island; 
streetgardens help cool cities by providing much-needed water to curb-side trees, increasing their canopy, 
and reducing local temperatures with extended shade.   
 

What is the general design of Street Coolers’ trial streetgarden?  
When rainwater falls on roofs and roads, it runs down the street picking up rubbish and contaminants 
along the way and ends up polluting our harbors and ocean. Instead of wasting such a precious resource, 
Michael Mobbs’ trial streetgarden diverts the rainwater runoff flowing down Oxford Street into a patch of 
soil on the curb where plants and the nearby tree get irrigated. The two main goals of this streetgarden are 
to retain stormwater runoff and promote healthy tree growth. 
 

Facts about the trial streetgarden already installed in the Newtown block 
 Dimensions (W x L x D): 555 x 3,954 x 348 mm 

 Estimated water volume it can hold: 230 litres assuming soil’s water 
holding capacity is 30% 

 Average rainfall in Sydney: 1,213 mm per year (143 days of 
rainfall per year with each rainfall averaging 7.6 mm) -- the 
average Sydney rainfall produces 1,412 litres of runoff from the 
section of the street that sources the streetgarden. 

 Estimated annual runoff volume diverted to streetgarden: because 
the average rainfall produces much more water than the  
streetgarden can hold, we assume it will 
absorb its maximum volume for each rainfall 
occurrence -- we estimate each streetgarden 
to absorb 30,000 litres of rainwater runoff per 
year.  

 Streetgarden maintenance: minimal; remove 
sediment from sediment trap periodically 

 
If Michael Mobb’s trial were replicated nine other times around the 
block, roughly 300,000 litres of rainwater runoff could be diverted 
from polluting our ocean and instead used to water plants and trees. 
The small section of Oxford Street between Albermarle St and Turtle 
Lane alone produces 664,845 litres of rainwater per year, so it would 
take around 20 streetgardens to harvest all that water and put it to 
good use. 
 
As we replicate the streetgarden installation throughout the block, 
Street Coolers will also monitor (in addition to water retention) the 
effect it has on tree health and canopy and ultimately how it affects 
the ambient temperature of the block through increased shade. 

 
 

If only ten streetgardens 
were installed in the 
Newtown block, we 

could prevent 330,000 
litres of stormwater 
from polluting the 

harbours and ocean 
each year. 
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Some ‘what if?’ streetgarden figures 

 
 
Below is a map showing which streets were used to calculate rainwater runoff volume and potential 
locations for streetgardens. The locations chosen below are notional only and also only consider locations 
with existing trees. However, it is most cost effective if a new tree is planted at the same time that a 
streetgarden is put in; is easier and cheaper than installing a streetgarden next to an existing tree where 
we have to work around established root systems.  
 

 
 

1,845,280
litres

1,815,280
litres

1,515,280
litres

30,000 litres

300,000
litres

B U S I N E S S  A S  U S U A L 1  S T R E E T  G A R D E N 1 0  S T R E E T  G A R D E N S

HOW MUCH RUNOFF CAN STREETGARDENS HARVEST?

Rainwater runoff wasted Rainwater runoff harvested
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10. A cost analysis approach for streetgardens and pale pavements 
We’re aware that in order to implement the two Street Coolers’ 
solutions, there needs to be a method of calculating the costs and 
financial benefits. We are too early in the project to accurately 
quantify these, but we have drawn on an extensive New York study 
completed by the New York State Energy Research and 
Development Authority (NYSERDA)1 to provide an example of 
different methods of quantifying the cost and financial benefits of 
increased tree shading and reflective surfaces in an urban area.  
 

In summary, the NYSERDA study used a regional climate model in 
combination with observed meteorological, satellite, and GIS data to 
determine the impact of urban forestry, green roofs, and light-
coloured surfaces on near-surface air temperature and the urban 
heat island in New York City. Street Coolers considers this report to be insightful in its approach for 
evaluating different city-wide urban heat mitigation strategies, and we believe the report’s results can be a 
useful guide for a large-scale implementation of the Street Coolers’ solutions. A few aspects that makes the 
NYSERDA study relevant and applicable to Sydney are: 

 Nine different mitigation scenarios were evaluated city-wide in six case study areas (the Street 
Coolers’ project in Newtown is equivalent to a case study area). The different mitigation scenarios 
included:  

1. Urban forestry: open space planting 
2. Urban forestry: curbside planting 
3. Urban forestry: a combination of open space and curbside planting 
4. Light- coloured surfaces: roofs 
5. Light- coloured surfaces: a combination of roofs and street pavements 
6. Living or green roofs 
7. A combination of curbside planting urban forestry and green roofs 
8. A combination of curbside planting urban forestry and light-coloured roofs 
9. 50% open space urban forestry, 50% curbside urban forestry, 25% green roofs, 25% light-

coloured roofs 

 Temperature impacts were calculated both on a per-unit area basis, as well as taking into account 
the available land area for implementation, and other physical constraints. 

o When considering the large-scale implementation of urban heat mitigation strategies in 
Sydney, it is imperative that a city-wide survey is completed to determine the land 
availability in the city and any conditions that would constrain implementation. 

o Street Coolers also recommends that along with a city-wide survey, combinations of our 
two solutions are considered that would be best suited to each specific suburb 

 The NYC scenarios were evaluated based on their cost-effectiveness at reducing air temperature 
and resulting energy demand.  

o The NYSERDA report relied on computer modelling; in addition to building our own robust 
climate model for the Newtown block, Street Coolers will also be providing actual, 
recorded data for the effectiveness and impact of our solutions at the block level as well as 
the total cost to install streetgardens (estimated at $1,500 each) and repave streets with 
light-coloured media.  

 All the mitigation strategies in NYSERDA’s report had a significant temperature impact. A combined 
strategy that maximized the amount of vegetation in New York City by planting trees along streets 
and in open spaces, as well as by building living (or green) roofs offered more potential cooling 
than any individual strategy.  

                                                           
1 New York State Energy Research and Development Authority. Mitigating New York City’s Heat Island with Urban 
Forestry, Living Roofs, and Light Surfaces. 2006. Web. 21 Mar. 2016. 

Urban heat mitigation 
strategies should consider 

the characteristics and 
priorities of the 

neighbourhood, including 
benefit and cost factors 

and the available area for 
the implementation of 

each strategy. 
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 Among the single-strategy 
scenarios, light surfaces, light roofs, 
and living roofs proved to reduce 
the summer peak electric load more 
than the other strategies.  

 NYSERDA concluded that the choice 
of a strategy should consider the 
characteristics and priorities of the 
neighbourhood, including 
benefit/cost factors and the 
available area for implementation 
of each strategy. 

o This is the framework that Street Coolers recommends that Australian cities follow when 
analysing how to replicate our solutions on a city-wide scale. The block-level, fine-grain 
results that Street Coolers will provide in the coming years will give actual, measured costs 
and benefits and assist councils with both localised and city-wide planning.  

o By using the fine-grain data provided by Street Coolers as well as following the NYSERDA 
approach of considering local factors, councils will be able to determine the potential for 
the implementation of solutions, and as a result, the potential for temperature and energy 
reduction in specific areas around the city.  

 

What to consider in a Sydney cost analysis for urban heat mitigation solutions 
Although the NYSERDA report found that costs exceeded the financial benefit in some of the case studies, 
they only considered direct energy reduction benefits and stated that it is likely if additional benefits such 
as air quality, public health, reduction in the city’s contribution to greenhouse gas emissions, and reduction 
in stormwater runoff had also been taken into account, in many cases the benefit-cost ratio city-wide and 
for all case study areas would be positive.  
 

When considering urban heat mitigation solutions for the Sydney area and conducting a cost analysis, the 
following should be considered: 

• Total cost of solution implementation 
• Total reduction in energy consumption and volumes of urban water runoff treatment 
• $/kWh saved or $/L runoff saved per mitigation strategy 
• Total $ amount saved by the city associated with additional benefits such as air quality, public 

health, reduction in transportation issues, etc. (see the AECOM Economic Assessment of the Urban 
Heat Island Effect report commissioned by the City of Melbourne for an example of a full economic 
assessment) 

  

Approach for city-wide implementation of urban heat mitigation solutions 
Taking into account the results from the NYSERDA study, Street Coolers recommends that policy makers 
consider the following when planning the large-scale implementation of urban heat mitigation solutions: 

 Prioritise the conditions of individual suburbs and communities 

 Implement urban heat mitigation strategies at large enough spatial extents to be temperature and 
cost-effective 

 Maximize the temperature impact of urban heat island mitigation through combination strategies, 
and particularly by planting trees along streets and lightening the colour of road surfaces 

 Conduct ongoing analyses and monitoring of tree-planting programs, increased tree growth 
through streetgardens, and performance of light surfaces to observe actual mitigation levels over 
time and use results to improve decision making for further implementation of solutions  

 Conduct additional analyses to value benefits of the mitigation scenarios, and include appropriate 
non-energy benefits of mitigation strategies in cost-benefit analyses 
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11. Climate modelling of the Newtown block using ENVI-met 4 
Although Street Coolers will be providing actual temperature and energy usage data as a response to our 
urban heat mitigation strategies in the following years, in the meantime we are working with a professional 
modeller and a UTS engineering student to complete a climate model for the Newtown block to predict 
what the effects of our mitigation strategies will be. All the work related to this project is in kind. 
 

The ENVI-met program requires two files to run the simulation. The first is a manually generated three-
dimensional area file that models the built and natural environment, which includes residential dwellings, 
roads, pavement, trees, grass and low-lying vegetation areas. The second is a configuration file that allows 
the user to choose parameters regarding the system properties and initial meteorological conditions. 
 

ENVI-met is a non-hydrostatic three-dimensional model that 
simulates the urban climate and the interactions between air, 
surface and plants. It is a freeware program developed by Michael 
Bruce that allows simulations to be completed using selective 
atmospheric conditions and to visually examine results in either 
two-dimensions or three dimensions. The program considers 
complex interactions in the environment and is founded on the 
laws of thermodynamics and fluid dynamics.  ENVI-met is widely 
used as a tool by researchers investigating urban climates around 
the world. It has also been used as an urban planning tool, 
modelling mitigation strategies such as white roofs or developing 
urban forests. 
 

Some of the advantages of ENVI-met over other urban climate 
models include: 

 Ability to calculate relative humidity   

 A comprehensive database of vegetation is available, 
including information on plant type, crown density, height, 
and stomata resistance   

 Albedo of a material can be changed within the programs 
database by the user   

 Irradiation is advanced (the ability to calculate reflected radiation from surfaces such as roofs or 
buildings)  

 Climate data input is advanced. The user can select a number of climatic conditions for the model 
(air humidity, specific humidity, wind direction and direction, temperature) 

 Extensive calculation of heat exchange between different surfaces 
 

This Street Coolers initiative explores different approaches to mitigating the urban heat effect at the block 
level by completing a numerical analysis urban climate model. The aim is to develop this model into a 
decision-making tool for local government to maximise the cooling potential of an urban environment by 
changing different characteristics of the block including pavement albedo and tree canopy cover.  
 

The professional modeller and engineering student working with Street Coolers are using a combination of 
site investigations and satellite imagery from Google Earth, Google Street View and Six Maps to collect the 
necessary information to build and run the model.  They are in the process of configuring the model and 
running a “control” simulation to cross reference it to actual weather data to ensure that it is set up 
properly and it is accurately modelling the microclimate for the block. After accuracy is confirmed, they 
(with the guidance form Street Coolers) will run several additional simulations where mitigation strategies 
are included. Road and pavement albedo and kerbside tree canopy will be increased to model the effect it 
has on ambient temperature at the block level.  
 

This project is a valuable addition to Street Coolers’ initiatives as it is using sophisticated climate science 
and modelling to predict the changes to the local ambient temperature given exact changes to the colour 
of roads and surfaces and specific increases to tree canopy and shade in the Newtown block.  

The ENVI-met climate 
modelling software has been 

used for over 4,000 
simulations in over 145 

countries.  
 

Our Newtown block model is 
based on meticulous 

measurements of every tree 
trunk and canopy and 

assessment of the colour and 
material of every part of the 

city block.  
 

We have tested the accuracy 
of our model’s predictions by 
comparing them with actual 

temperature readings. 
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Detailed site survey of the Newtown block for ENVI-met modelling 
Roughly 60 in kind hours were spent taking meticulous measurements and observations of the Newtown 
block in order to build a comprehensive and robust site survey from which the ENVI-met model will be 
constructed. 
 
Below is an example of all the pictures, measurements and observations recorded during the block’s site 
survey – the example used is for 65 Oxford Street indicated with a yellow star on the map. The red box 
indicates the total area for the ENVI-met site survey. The pictures and recordings shown in this example 
were repeated for every house, tree, pavement, and sidewalk within this area. 
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Preliminary results from initial climate modelling runs 
Given our current timeline for this project, we expect to have conclusive results using ENVI-met 4.0 by the 
end of this year. The results will show how the local climate in the Newtown block would be affected by 
altering the albedo of surfaces as well as the amount of tree canopy cover. The results of our climate 
model simulations will be published as open source data on the Street Coolers website. 
 

Preliminary modelling runs have already been completed for the Newtown block using an earlier version of 
ENVI-met (version 3.4). During this earlier round of modelling, the following changes were made to the 
block to observe the effects they had on the local climate: 

• Increasing road albedo by 15% 
• Incorporating a kerbside street-planting plan on Oxford St and Chelmsford St 

 

It was found that at an ‘control’ ambient temperature of 35°C, the ambient temperature could be reduced 
by approximately 8°C with the introduction of a street kerbside tree planting program and the increase of 
surface albedo. 
 

Recent improvements to ENVI-met 
ENVI-met V4 is completely new when compared to the old version used in our previous simulations 
described above. After about 6 years of development, there is a huge list of new features and 
improvements introduced in ENVI-met V4. 
 

 Model geometry/model features 
o Full 3D model geometry allowing to design even complicated environments 
o Wall and roof materials can be assigned individually to each wall or roof segment 

 General model features 
o Simple forcing allows to force temperature and humidity profiles in 24 hourly values onto 

the model domain 

 Atmosphere 
o Improved calculation modules for all variables 
o Simple forcing of air temperature and humidity in 2m level (24 h cycle) 
o Full forcing of all variables including wind speed and direction for coupling with larger scale 

models 

 Vegetation 
o 3D Vegetation, interpreting the tree/bush as an integrated 3D organism 
o 3D Root Model interacting with soil water model 
o Advanced water stress modelling 
o Plant stress and health analysis 
o Wind and storm risk analysis 
o Water catchment potential 

 Soil system 
o Depth of soil system increased down to -5m 
o Temperature exchange within the soil is full 3D in all layers now allowing to simulate 

lateral heat flows 
o 3D Plant root system allowing to calculate object based water access and extraction data 

 Buildings 
o Facades and Roofs can consist of up to 3 different layers of material 
o Full prognostic calculation of wall temperatures (7 node model) 
o Building zone model for estimating building indoor temperature  
o Detailed dynamic data of microclimate along the building envelope 

 New software environment 
o The software environment was completely redesigned to support all of the new features, 

especially those in 3D. All input can now be edited visually, including the new database 
system.  
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12. Kylie Ahern’s low bills, off-grid house in the Newtown block 
With Michael Mobbs’ consulting services, Kylie Ahern (at 
13 Oxford Street) is going off-grid in several steps; the 
last step will be disconnecting from sewer when a 
suitable system is found. All data related to construction 
and home monitoring after the renovation in completed 
will be closely shared with Street Coolers. 
 

Michael and Kylie are showing other residents through 
this project that there’s no need to renovate or build a 
new house to start going off-grid. Anyone can take their 
first step by simply buying efficient appliances when 
replacing old ones, investing in a rainwater tank, or 
replacing the hot water system with an efficient model.  
 

It is envisaged that tours of the house and information 
will be arranged with The Watershed, a joint facility 
funded by Sydney City Council and Marrickville City 
Council and located in Newtown. The director of The 
Watershed, Dianne Moy, and staff have visited Kylie’s 
house during construction.  
 

The figures in this section compare Kylie’s off-grid house 
once renovation is completed to a conventional home. 
These are estimates only and will be revised once 
construction has been finalised and energy and water 
monitoring have begun. Kylie’s house will be extensively 
monitored with live data being reported on the usage of each of her appliances. A similar home monitoring 
system is currently in place at Josh’s House in Western Australia. Street Coolers is in contact with Josh 
Byrne, Professor Peter Newman and PhD candidate Jane Loveday, and they have all inspected the 
Newtown site.  
 
 

    Conventional on-grid house                         Kylie’s off-grid house 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 

  

 $1,500 on electricity and water bills 

 180,000 litres of mains water sourced 
from dams 

 345 kg of food disposed in landfill 

 0 litres of rainwater harvested and runoff 
is left to pollute harbours 

 $0 on electricity, gas, water bills 
o $1,500 SAVED 

 0 litres of mains water sourced from dams 
o 180,000 LITRES OF DAM WATER 

SAVED 

 0 kg of food disposed in landfill 
o 345 KG OF FOOD SAVED FROM 

LANDFILL 

 97,000 litres of rainwater harvested 
o 97,000 LITRES SAVED FROM 

POLLUTING HARBOURS 

http://joshshouse.com.au/about-the-project/real-time-performance/


Street Coolers; Phase Two Final Report  Page 56 of 67 
March, 2016  
 

Electricity 
ON-GRID HOMES KYLIE’S HOME 

Expensive electricity sourced from 
burning coal 

Free electricity sourced from the sun 
        more than $1,100 in bill savings each year 

 

Every day the sun’s rays provide Earth with huge amounts of energy, yet most of us don’t take advantage 
of this free resource and instead pay for the production of energy from coal. At Kylie’s off-grid house, the 
4.2 kW solar system will cover all her electrical needs. If the panels make more electricity than is being 
used, this energy will be stored in the 13.5kWh battery system on-site. Because of the efficient lighting 
system and appliances, Kylie’s house will only consume half of the average home’s electricity usage. 
 

Average on-grid homes 
• Average Newtown houses of 1 use 3,281 kWh of electricity a year  
• Electricity in Newtown (using Kylie’s old bills) is 27.39 ¢/kWh plus 78.1 ¢/day  
• Average yearly cost for electricity for a house of one in Newtown is $1,185  

 

Kylie’s off-grid house 
• Solar panels provide free energy with little to no maintenance costs 
• Kylie’s house is expected to consume 4 kWh/day (roughly a third of the average usage) 

 

Appliances 
CONVENTIONAL HOMES KYLIE’S HOME 

Old, cheap and inefficient appliances that 
consume lots of energy and water 

Energy and water efficient appliances  
        house uses 55% less electricity and  
        50% less water 

 

Major appliances in a home (refrigerator, clothes washer, dishwasher, etc.) dictate your overall electricity 
and water usage and can be an obstacle for going off-grid. All the appliances in Kylie’s house will be energy 
and water efficient and represent a huge cost savings every year.  
 

The values below give a summary of Kylie’s water and energy usage every year, and they are based on the 
specific appliances that Kylie has chosen.  

• Daily energy usage will be 4 kWh – 55% less than average 
• Daily water usage will be 130 L – 50% less than average 

 

Lighting 
CONVENTIONAL HOMES KYLIE’S HOME 

Incandescent, fluorescent and halogen 
light bulbs 

LEDs and natural lighting 
        save $360 in annual electricity bills if on-grid 

 

An important step in going off-grid is to 
reduce the amount of electricity used.  After 
replacing appliances with efficient models, 
installing an efficient lighting system is the 
best way to cut energy use. Making use of 
natural light is the main component of the 
Kylie’s lighting design because it cuts down 
on the amount of time needed for light 
bulbs. To supplement this, 18 LED lightbulbs 
will be installed both inside and outside 
along the deck. LEDs are much more 
efficient and long-lasting than other types of 
lightbulbs and can cut electricity used for 
lighting by 80 to 90%. 
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Water 
CONVENTIONAL HOMES KYLIE’S HOME 

 
Potable water sourced from dams 

 
 

Stormwater from roof is not 
captured and goes off to pollute 

harbours and the ocean 

Rainwater is captured and used as the potable water source; low-
flow taps and shower head and water efficient appliances reduce 
usage by 50% 
        saves over $300 in annual water bills 
 

Stormwater is kept on-site and does not contribute to harbour 
and ocean pollution  
        keeps 97,000 L from stormwater pollution 

 

Rainwater, even when collected in the heart 
of a city like Sydney, is completely safe to 
drink and is cleaner than mains water. A 
“first flush” device will be used at Kylie’s 
house to divert the first, dirty rainwater from 
the tank system. 
 

Kylie’s house will also be fitted with low-flow 
taps and shower head as well as water 
efficient appliances. The taps and shower 
head have flow rates that range from 4 – 7.5 
L/min; they reduce water used in sinks and the shower by 75% when compared to the average tap flow of 
20 L/min. The plumbing required for recycling treated wastewater for flushing toilets, washing clothes and 
watering the garden will be pre-installed to make future disconnection from mains sewer an easy process. 
Recycling treated wastewater reduces the amount of potable water used in a house by over 20%. At the 
moment, due to access problems we cannot get a wastewater recycling tank on-site. It’s planned to install 
one when a solution is found. Until then, shower water will be recycled to flush the toilet.  
 

Calculating the positive impact of Kylie’s rainwater harvesting 
Volume of rainwater harvested 

• Kylie’s roof area is roughly 80m2 and can harvest 1,213 L of rainfall per m2 each year   
o Total volume of rainwater harvested a year that never leaves the site = 97,000 L 

 

Cost and water savings:  
• Average water usage in NSW is 247 litres/person/day, so an average house of one would use 90kL of 

water per year.   
• Kylie’s water usage will be much lower than average at 48kL a year; she is harvesting roughly 97kL 

of rainwater a year from her roof, which will cover all her water demands, and she will be able to 
disconnect from mains water.  Kylie will leave at least 48kL in the dams. 

• Kylie’s rainwater system represents annual savings of $307 from average mains water usage (this 
figure includes savings from fixed charges due to disconnection). 

 

Food waste 
CONVENTIONAL HOMES KYLIE’S HOME 

Food waste is disposed of in a rubbish bin 
and transported to a landfill. 

 
Average Australian household throws out 

345 kg of food a year. 

Compost all food waste; also have a beehive, microbat 
nest and frogs to help maintain a healthy ecosystem in 
backyard. 
 

There are additional cost savings if fewer rubbish bins are 
collected by the city.     

 

While an average Australian household throws away 345 kg of food a year, all food waste at Kylie’s house 
will be composted on-site in order to enrich the soil in the backyard and promote healthy plant growth. 
Composting organic waste also diverts it from landfills and prevents the production of leachate, which can 
pollute nearby water sources. 
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13. Community waste management 
Sustainable waste management is an integral part of cooling a city block and reducing the amount of CO2 
emitted when compared to conventional city garbage removal (the average collection and drop-off 
distance in Sydney is 100km) and decomposition in a landfill. The higher levels of CO2 released from 
conventional waste disposal contribute to urban warming. 
 

In Phase Two, Street Coolers has focused on monitoring the composting and reverse vending machines to 
have an understanding of how much energy they use and ensure that their benefits added to the 
community outweigh their energy usage. 
 

Below is an image showing a simple tool we use to compare the cost and embodied energy of disposing of 
waste through the conventional city collection system versus using sustainable waste management 
systems. 
 

 
 

Operational issues with waste management machines 
During Phase Two, Street Coolers continued to experience issues with the maintenance of the rapid 
compost machines located at The Athena School. Only one of the machines has been operating 
consistently, and Closed Loop was not responsive after several attempts to contact them about 
maintenance and replacing parts. However, the school has appointed a couple of students in charge of 
managing the compost, and they have found that with close attention and management, just one 
composting machine is enough for all their food waste.  
 

Community waste management data analysis 
The school uses the compost they create from their food 
waste in the garden they planted along the side of their 
property. The image to the right shows the students 
eating the first watermelon they harvested from their 
garden with the help of their compost!  
 

The students at The Athena School take turns emptying 
the school’s food waste into the compost machine and 
measuring both the weight of the food waste going in and 
the volume of the compost that results. 
 

The school composts on average 1kg of food waste per 
day. Over the course of a year, The Athena School is 
saving 700 kg CO2 from entering the atmosphere by 
avoiding sending their food waste to landfill. 

Waste generation per week 200 kg/week

No of Garbage Truck Trips per week now a days 1 trips/week

Return Distance Garage -> Newtown -> Destination 100 kM/trip

Operating Costs of Trucks  $500.00 $/week Bondi Gobbler - 200 kg per day

Garbage rate paid by householder (school)  $85.34 $/week Cloey - 50 kg per day

Number of householders - (school) 1

Tipping Rate Per tonne  $228 $/tonne

Closed Loop energy used per week 14 kWh/week

Envirobank energy used per week 35 kWh/week

Total embodied energy 591.2 kg CO2/week Total embodied energy 263.7 kg CO2/week

Total Cost to council  $545.60 $/week Total Cost to council  $276.99 $/week

Total cost to householder 

(school)
$85.34 $/week

Total cost to householder 

(school)
$57.08 $/week

INPUT INFORMATION

RESULTS

Existing method --> Only waste removal Sustainable waste management
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14. Community engagement and local school partnership 
In Phase Two, Street Coolers has continued to dedicate time, energy, and resources to maximize 
community engagement and educate people on the benefits of reducing the Urban Heat Island Effect, and 
we have strengthened our relationship with the local school and residents. 
 

Partnership with The Athena 
School 
The students at The Athena School 
continue to incorporate Street 
Coolers’ initiatives into their daily 
studies, and they must complete what 
they call their “Daily Sustainability 
Task” to ensure that they have 
continual exposure and involvement 
with the projects. During the summer 
of 2015, one of the school’s 
graduating students even shadowed 
the Street Coolers’ project manager 
for a week; she was very interested in 
the work we were doing and wanted 
to gain some experience in the 
business world before leaving school. 
 

Street Coolers has also been working 
with the teachers at The Athena 
School to make the sustainability 
curriculum even more established 
and organised; we have contributed a 
few specific lesson plans with 
different projects and experiments 
the students can complete in order to 
apply what they’re learning about 
sustainability.  
 
 
 

Sustainability lesson plans 
Street Coolers provided The Athena 
School with lesson plan outlines that focussed on the sustainability initiatives taking place in their 
neighbourhood. The focus of these activities was to make the students’ experience with the subject matter 
interactive and ongoing throughout the semester. Below are two examples of the lesson plans that Street 
Coolers created. 
 

 

Signs that Street Coolers posted on The Athena School’s fence near the weather 
station to keep the community informed about our initiatives. 
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Monthly energy reports for householders 
Street Coolers sends monthly energy consumption reports to participating householders in order to 
provide them with information about their energy consumption. We also use it as a way of staying in touch 
with all the householders on a regular basis. In Phase Two, we changed the design of the monthly energy 
reports and made them easier to read and understand. We condensed the information to one page and 
included a different energy saving tip for every month. Householders can now easily utilise our report as a 
way of saving on their electricity bills. This is a picture of one of the November reports. 
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15. Street Coolers’ long-term project programme and budget 
Street Coolers relies on long-term data collection and analysis in order to properly understand the effect 
that our physical solutions (light-coloured pavement and increased tree canopy through streetgardens) will 
have on the local environment of our chosen Newtown block. For Street Coolers’ data to be most useful 
some key elements are: 

 Long term collection over at least ten years 

 Consistent measuring points and methods 

 Continual review and analysis of the data and of the collection methodology 
 

Category Description Required funds 

Data collection 
and analysis 

Services of environmental consultant for 24 hours per week to 
manage data collection and analysis and be in charge of 
hardware and software upkeep.   

$49,920 per year 

Hardware 
maintenance 

Maintenance and replacement of hardware.   $5,000 per year 

 
Total funds required for the remaining eight years of the Cooling a City Block project: $439,360 

 

 
TO DATE IN KIND DONATIONS TO STREET COOLERS’ PROJECT  

 

Below is a summary of in kind funds that the Street Coolers project has received so far. 

Category Description In kind funds to date 

Consulting fees 
1. Michael Mobbs consulting and project administration 
2. Larissa Rahmilevitz and Marianna Verlage sustainability 

consulting services 

$100,000 
$20,500 

Monitoring 
device (Myrtle 
St) 

Curtin University Sustainability Policy Institute (courtesy, Professor 
Peter Newman) 

$3,000 

Streetgarden 

Obtaining Marrickville Council approval, design, purchase and 
instalment of trial streetgarden in front of 13 Oxford St to increase 
tree growth and retain stormwater. Paid by Michael Mobbs and 
Kylie Ahern  

$8,400 

Monitoring of 
streetgarden 

Fortnightly sediment and moisture monitoring 
Design and performance monitoring, approximately $150 per 
week for one year (October 2015 to October 2016) 

$4,500 

Weather 
stations 

Purchase of two Davis weather stations from Wirriga to measure 
temperature on the block. Paid by Michael Mobbs. 

$5,000 

Composting 
machines 

Purchase of 3 rapid composting machines for communal 
composting located at The Athena School. Paid by Closed Loop. 

$3,200 

Reverse 
vending 
machine 

Rent of Athena’s private property for public use of the Envirobank 
Reverse Vending Machine and building of protective area for the 
machine. Provided in kind by The Athena School.  

$25,000 

  

       Total in kind funds provided to date:             $169,600 
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Description of upcoming in kind donations from Solar Analytics and Wattwatchers 
Solar Analytics (www.solaranalytics.com.au) is installing 
its sophisticated solar performance monitoring software 
service developed to derive maximum value from 
customers’ solar panel systems. This will be bundled with 
Wattwatchers (www.wattwatchers.com.au) energy flow 
metering devices providing real-time data streams.  
 

The combined Solar Analytics + Wattwatchers solution will 
monitor: 

 The Athena School on Oxford Street, Newtown, as 
a retrofit to an existing 10kW rooftop solar PV 
system, measuring solar output, whole-of-school 
energy consumption, and main grid 
import/export. 

 The Kylie House off-grid project, across the road 
from the school at No. 13, with installation into a 
new power board being fitted as part of the major 
sustainable renovation of the terrace home 
including the addition of a 3.5kW solar PV and 
battery storage. 

 

Snapshot of how it works: 
1. Wattwatchers’ compact energy 

metering sensors are hard-wired into 
the meter box by an electrician. 

2. Electrician places current transformer 
(CT) clamps over all circuits to be 
monitored, including solar output 
and main grid connection. 

3. Once installed, devices are powered 
up and begin transmitting digital 
‘packets’ of energy data - measured 
in 5-second blocks – via the mobile 
spectrum (3G SIM embedded in 
metering device). 

4. Data goes to Solar Analytics cloud 
server and is analysed in its software 
system with other inputs including weather data and purpose-developed algorithms, providing 
detailed performance assessment and 24/7 trouble-shooting. 

5. The Solar Analytics software intelligently monitors real-time solar energy system performance - 
energy consumption, solar production, faults, downtime, energy bought and sold, etc. Consumers 
will receive any fault alerts and advice immediately by email (which often will be eligible for repair 
or replacement under warranty). They can also access their dashboard on the solar Analytics 
website online from any computer, tablet or smartphone to check energy usage and system 
performance, and receive monthly reports that provide valuable insight. 

6. This provides constant assurance that the PV system is performing to expectations, saving the 
consumer money and reducing greenhouse gas emissions, and informs optimal on-site energy 
management and investment decision-making (e.g. energy-efficient major appliances, fit-outs such 
as LEDs, addition of battery storage or extra solar panels, going off-grid) 


