
Building a Healthier Tomorrow with Passively Irrigated Street Trees 
and Open Space 

Sally Boer 
Director, E2Designlab, Brisbane, Australia 

E-mail: sally@e2designlab.com.au 

Dale Browne 
Senior Engineer, E2Designlab, Melbourne, 

Australia 
E-mail: dale@e2designlab.com.au 

Dylan Cain 
Senior Water Resource Engineer, 
E2Designlab, Brisbane, Australia 

E-mail: dylan@e2designlab.com.au 

Peter Breen 
Director, E2Designlab, Melbourne, 

Australia 
E-mail: peter@e2designlab.com.au 

Steve Buck 
Environmental Engineer, E2Designlab, 

Melbourne, Australia 
E-mail: steve@e2designlab.com.au 

Glenn Browning 
Senior Engineer, Healthy Land and Water, 

Brisbane, Australia 
E-mail: glenn.b@hlw.org.au 

Abstract  

There are genuine opportunities and untapped potential to achieve a range of benefits through the 
passive watering of street trees and open space with stormwater. Stormwater, when viewed as a 
locally available low-cost water source, can present many opportunities for creating cooler, healthier 
and more liveable communities, as well as improving the quality of stormwater flowing to receiving 
environments. A growing body of research is demonstrating the linkages between human health and 
creating cooler urban environments by retaining water in the landscape and increasing shade. This is 
where street trees and wicking beds (subsurface irrigation techniques) can play a major role.  
 
This project, a joint initiative between the Queensland Government Department of Environment and 
Science, Healthy Land and Water, E2Designlab and Townsville, Cairns, Rockhampton, Mackay, 
Sunshine Coast and Ipswich City Councils, has undertaken soil moisture and water quality modelling 
to inform the design of street trees and wicking beds in the different rainfall regimes of Queensland. 
This provides more options for ensuring water quality objectives can be met, while also helping to 
ensure the viability of street trees and other public open space all with using less potable water. This 
modelling approach can be replicated for any climatic regime to inform designs nationally and 
internationally. 
 
The outcomes of this modelling provide confidence to decision makers, designers and implementers 
that these solutions are viable in each of the rainfall regions. This investigation has enabled 
appropriate design parameters to be defined to assist in the broader implementation of these 
technologies for water quality, landscape and microclimate benefits.  

1. INTRODUCTION 

It is well recognised that green-blue infrastructure systems which receive stormwater for passive 
watering allow for improved tree health, greener more resilient turf and the protection of downstream 
aquatic ecosystems. Other benefits include urban cooling, higher amenity, and reduced demand on 
existing stormwater management systems.  
 
The drivers and objectives for passively watered solutions include: 

• Provide at-source treatment and reuse of stormwater to reduce stormwater volumes and 
pollutant loads delivered to local waterways and receiving environments such as the Great 
Barrier Reef and Moreton Bay; 

• Provide a healthy growing environment for the targeted tree species. This includes 
adequate soil volume and soil moisture (not being too wet or too dry); 

• Support landscapes with alternative water sources to increase landscape health, resilience 
and amenity; 
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• Provide an alternative stormwater treatment solution to bioretention basins, constructed 
wetlands and proprietary filters; 

• Reduce reliance on potable water supplies for irrigation;  

• Mitigate the urban heat island effect; 

• Wellbeing and economic benefits   

2. PASSIVELY WATERED STREET TREES 

In the urban context, where surrounding soils are often compacted and/or other infrastructure and 
footings are present, the tree pit (backfilled with topsoil) may represent the total space available for 
root growth. Sizing the tree pit to support a tree to reach its full growth potential becomes critically 
important.  Similarly, in urban environments where there are surrounding impervious surfaces such as 
roads and pavement, there is limited opportunity for rainfall to penetrate soils and replenish soil 
moisture.  Passively irrigated tree pits overcome these challenges by directing runoff, via surface 
grading (gravity) to the tree pit soil surface.  This method of irrigation does not require the use of 
energy (e.g. no irrigation pumps) and minimises the consumption of potable water.   
 
Passively watered tree pits will typically incorporate an inlet; a soil in which the tree roots grow; and a 
drainage layer to enable excess flow to discharge from the base.  Tree pits may also incorporate a 
saturated wicking zone which holds water in the base to provide soil moisture during dry periods.  
Figure 1 identifies the typical elements of a passively irrigated street tree including the ‘optional’ 
saturated wicking bed layer. 
 

 
Figure 1. Typical cross section through a passively watered street tree with saturated wicking 

zone 
 
Tree pits which receive stormwater runoff from surrounding pavements, roads and/or roofs is not a 
particularly new concept.  There are many examples of this in Australia, some which have been 
successful and some which have not.  These generally fall within two categories: 

1) Bioretention tree pits – the tree pits are designed with bioretention filter media and 
underdrainage and typically sized to meet stormwater quality objectives rather than sized for 
tree health.  The tree pits are typically smaller than is required for the tree to reach its full 
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growth potential and the tree species are limited to those that can tolerate both the low water 
holding capacity of the filter media and short periods of inundation.  The trees are often faster 
to establish and healthier than trees planted in standard tree pits which do not receive 
stormwater inflows. 

2) Tree pits with porous pavement surrounds or limited inflows – these street trees receive some 
water from their surrounds (and often grow better for it) but the volume is typically small and 
limited by constrained inlets or small catchments.  Regular topsoils are typically used, such 
that the stormwater quality benefit is not recognised. In some cases, tree pits receive too 
much water and in the absence of underdrainage result in trees failing from waterlogging.  

 
The modelling and analysis undertaken for this project was seeking to understand how to design trees 
pits for both tree health and stormwater quality improvement such that multiple benefits can be 
delivered by the one system. 

2.1 Method – Tree Pit Modelling 

The modelling was undertaken using the Model for Urban Stormwater Improvement Conceptualisation 
(MUSIC) and included post processing and analysis of the MUSIC outputs.  The methods are outlined 
below. 

2.1.1 Rainfall data collection 

For each climatic zone, a rainfall station and a minimum10-year rainfall period was selected in 
accordance with: 

• The MUSIC Modelling Guidelines (Water by Design, 2010), and 

• The Urban Stormwater—Queensland best practice environmental management guidelines 
(EPA prepared by EDAW, 2009)  

This data represents high quality data as determined by: 

• <10% of accumulated data 

• <2% of missing data 

• 10-year average annual rainfall closely resembles the long-term average of the station (mm).  
Note: the rainfall stations were also chosen as it best represents the population centers. Adjustments 
in design may be necessary if a development site is located outside of these centers and within 
differing climatic zones. 

2.1.2 Modelled scenarios 

Detailed modelling was undertaken to inform the design of passively watered street trees, this 
included: 

• Rainfall Analysis - to confirm the most appropriate rainfall data set for each climatic region   

• Soil Moisture Modelling - evapotranspiration modelling and soil moisture data analysis to determine 
to occurrence of overly saturated conditions (too wet) and identification of dry spells below wilting 
point (too dry) 

• MUSIC Modelling - water quality modelling to demonstrate stormwater pollutant removal 
performance 

MUSIC models were created to model the soil moisture and stormwater treatment performance of tree 
pit systems in each climatic zone. Given passively irrigated tree pits accept flows onto their surface 
and discharge excess flows, that pass vertically through the soil profile, from their base (as per 
bioretention systems), the bioretention node was adopted and the parameters adjusted to reflect the 
characteristics of a passively irrigated tree pit.  
The following variables were modified to assess the influence on soil moisture and stormwater 
treatment performance:  

• Treatment to catchment area ratio (TCAR): 1% to 10% 

• MUSIC Potential evapotranspiration factor (PET): 1.50 (low to medium water use trees) and 
1.85 (high water use trees) 

• Planting media: Filter media (100 mm/hr hydraulic conductivity) and landscape topsoils (50 
mm/hr hydraulic conductivity) 

• Submerged zone (0.3m deep): with and without  
All possible combinations of the listed variables were applied to make 8 unique tree pit configurations. 
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2.1.3 Post-Modelling Data Analysis   

Through additional software processing, soil moisture curves were created for the 8 configurations at 
1-10% TCAR for each climatic zone. This was completed to gain an appreciation of how the soil 
moisture conditions varied between the design configurations and if they could support healthy tree 
growth. Extended dry and wet soil periods were also identified via wet and dry spell histograms to 
select configurations that were most resilient to seasonal variations.   
The benchmarks for optimal soil moisture were defined as: 

• Ensure dry soil spell events greater than 35 days do not occur more than once per year. A dry 
spell event is defined as a period where soil moisture drops to 0.11 (11%).  

• Ensure wet soil spells don’t exceed more than 5 days in duration. A wet spell event is defined 
as a period where soil moisture is greater than or equal to 0.8 (80%). 

These objectives were selected based on consideration of the highly seasonal climates across 
Queensland with extended wet and dry periods. The intent is to minimise the need for active 
management and irrigation with potable water.  An example of a soil moisture curve and dry spell 
historgram is provided in Figure 2 and 3 respectively.  

 
Figure 2. Example Soil Moisture Curve 

 

 
Figure 3. Example Dry Spell Chart 
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2.2 Results: Tree Pit Design Guide 

A series of tables and graphic representations were developed for each climatic zone to inform design. 
An example of the results of the soil moisture analysis is presented in Figure 4.  The bar chart 
visualises a tree pit configuration’s optimal TCAR ranges for best practice stormwater treatment and 
suitable moisture levels for plant growth. The thresholds of the three design objectives are coloured 
coded as follows: 

• Red: Too Dry 

• Blue: Too Wet 

• Green: Best practice stormwater treatment (BP SW Treatment) 

The range of suitable TCARs (highlighted by the coloured band) exist where the tree pit is not too wet, 
not too dry and best practice stormwater treatment is also provided. TCARs that border the design 
objective thresholds are shaded in red to signify the increased uncertainty of the design complying 
with the objectives. In the provided example (Figure 4), the tree pit is: 

• Too wet at a TCAR smaller than 4% 

• Too dry at a TCAR larger than 7% 

• Provides best practice treatment at a TCAR greater than or equal to 4%  
Therefore, the suitable range of TCARs for this bar chart is within 4%-7%, with preferred or target 
TCAR being within the middle, yellow shaded range, of 5-6%. 
 
Table 1 summarises the TCAR results for all climatic zones. This information can be used to guide the 
design of passively watered tree pits in each climatic zone.  Minimum and maximum treatment area 
(i.e. tree pit surface area) to catchment area ratios (TCARs) are provided.  A tree pit with a catchment 
area that falls within this range will have optimised soil moisture conditions and meet the stormwater 
treatment objectives for that region. A tree pit with a low TCAR (e.g. 3%) will have a larger contributing 
catchment area than a tree pit with a higher TCAR (e.g. 10%). 
 
For healthy tree growth, adequate soil volume must be provided.  The TCARs must be considered in 
relation to tree pit soil volume.  Based on the example TCARs in Figure 4, a tree pit volume of 20m3 
(5m length x 4m width x 1m depth) generally suitable for a small to medium sized tree, could accept 
stormwater runoff from a 300m2 (6.6% TCAR) to 500m2 (4% TCAR) catchment. 
 

 
 

Figure 4. Example design configuration bar chart 
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Table 1. Passively watered tree pit design guide 

 

Min Max Min Max Min Max Min Max Min Max Min Max

A Yes Sandy Loam Low N/A N/A 4% 10% N/A N/A 3% 10% 4% 10% 3% 10%

B Yes Sandy Loam High N/A N/A 4% 7% N/A N/A 3% 10% 4% 10% 3% 10%

C Yes Loamy Sand Low 7% 10% 3% 8% 3% 10% 3% 10% 3% 10% 2% 10%

D Yes Loamy Sand High 7% 10% 3% 7% 3% 10% 3% 10% 3% 10% 2% 10%

E No Sandy Loam Low N/A N/A 4% 6% N/A N/A 3% 10% 4% 10% 3% 10%

F No Sandy Loam High N/A N/A 4% 4% N/A N/A 3% 10% 4% 10% 3% 10%

G No Loamy Sand Low 7% 10% 3% 5% 2% 10% 3% 10% 3% 10% 2% 10%

H No Loamy Sand High 7% 10% 3% 4% 2% 10% 2% 10% 3% 10% 2% 10%

Design Wicking 

Zone 

Present

Soil Type Tree 

Water Use 

(PET)

Design Variables Tree Pit Surface Area to Catchment Area Ratios

Sunshine Coast Ipswich  Rockhampton Mackay Townsville Cairns

 
   

 

 

2.3 Applying the outcomes to design 

The results of the modelling can be used in several ways to inform the design process of passively 
watered tree pits. The design process involves close collaboration between landscape architects, 
water sensitive designers and civil engineers, to realise the multiple benefits they can deliver.  An 
example of a process in which these modelling results may be used to inform the design of street tree 
pits is outlined below: 

1) Landscape architects provide early advice to define a street tree planting layout and species 
schedule which is appropriate to the local climatic conditions and character of the area. 

2) Adequate soil volumes are defined for the chosen tree species.   
3) Treatment area (i.e. tree pit surface area) to catchment areas ratios (TCAR) are utilised to 

determine the maximum and minimum catchment areas which can be directed to each tree pit 
to ensure optimum soil moisture is available.  Catchment areas to a tree pit can be optimised 
by altering the spacing of inflows, location of tree pits, road gradings, or in the case of 
inadequate stormwater inflows, additional sources such as roofs or air-conditioning 
condensate could be utilised.  

4) In dry climatic regions, or for systems with undersized catchments, a saturated water storage 
zone (wicking layer) at the base of the tree pit may be included to increase a systems 
resilience to dry spells. 

5) Finally, the system can be modelled to determine the stormwater quality treatment 
performance and quantify its benefit towards protecting and enhancing the environmental 
values and water quality of Queensland waters (State Planning Policy - Water).  

The design process should be iterative, to achieve the objectives of the project.  For example, if the 
objective is to meet the full stormwater management objectives within the streetscape (i.e. at-source 
rather than end of line stormwater treatment), additional street trees or larger tree pits may be an 
option. 

2.3.1 Constrained sites 

Greenfield development or urban renewal projects typically offer the greatest opportunity to 
incorporate passively irrigated tree pit systems to achieve optimal outcomes. That is, tree pits with 
target soil volumes; catchment areas within the optimal range for soil moisture; and underdrainage.   
In retrofit situations site constraints such as underground services may limit the tree pit size available 
and the area of contributing catchment. It may also be more difficult and costly to incorporate 
underdrainage.  The modelling undertaken allows the design team to make informed decisions with 
regards to retrofitting in street tree pits in constrained sites. If the tree pit design falls within the “too 
dry” category, more drought tolerant tree species can be selected, and/or supplementary irrigation 
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provided.  Where the tree pit falls within the “too wet” category and/or underdrainage cannot be 
provided, trees adapted to tolerating ‘wet feet’ could be selected, and/or the extended detention depth 
reduced (to reduce the volume of inflows), noting that this will reduce the stormwater treatment 
performance.   The value of this modelling work is in understanding the likely soil conditions within 
passively irrigated systems to be able to make informed design choices. 

3. WHAT IS A WICKING BED? 

A wicking bed is a vegetated system (turf open space or vegetated garden bed) that has a reservoir of 
water (i.e. aquifer) at the base from which water is draw upwards like a wick to the soil layer above. 
The wicking bed uses the natural process of soil capillary rise, driven by evapotranspiration, to draw 
water reserves held in the aquifer to the active root zone. As the plants remove water from the soil it is 
replaced by water replenished from the storage below by capillary action thereby ensuring optimal soil 
moisture conditions for healthy growth.  
 
The depth and composition of the wicking layer is governed by capillary rise distance and storage 
volume.  For example, a washed river sand with a grain size 0.15 - 0.5mm provides a capillary rise 
distance of 400-500mm (Lohman,1972; Ranjan and Rao, 2005) and a porosity of 47% (Trilab soil 
testing results; Semananda, 2017).  An aquifer depth of 300mm therefore ensures the replenishment 
of soil moisture to the topsoil layer even when the water level within the wicking layer storage is low. 
This enhanced moisture storage capacity extends the period of time that water is available to sustain 
healthy plants.  Excess flows, greater than the storage capacity of the wicking layer, overflow at the 
top of the wicking layer to avoid saturation of the topsoil.  Figure 5 depicts the typical elements of a turf 
wicking bed. 

 

Figure 5. Typical cross section through a turf wicking bed 

3.1 Why use wicking beds? 

Maintaining healthy green lawn/turf is challenging and often unattainable unless irrigation can be 
readily provided during dry periods.  Potable water can be used however growing populations and a 
changing climate are putting pressure on supplies.  The use of alternative local sources of water, such 
as stormwater, have a lower energy and carbon footprint and reduce environmental impacts.  Wicking 
bed technology has been used in dry, variable climates to support vegetation in many applications 
ranging from agriculture in Ethiopia to small scale urban farming within Australia.  This approach 
involves storing water within an underground reservoir which is drawn into the active root zone by the 
surface vegetation using the natural process of soil capillary rise, driven by evapotranspiration. This 
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approach is useful in dry climates as it can incorporate water harvesting which allows smaller rain 
events to be captured and stored with reduced evaporative losses. 

Wicking lawns, due to the subsurface water source, encourage deep high-growth root zones for 
stronger more resilient turf. This facilitates quicker wear recovery and increases the usability of the 
space after heavy rainfall events (including improved access for mowing and maintenance). It also 
results in even turf colour and increased visual amenity as all of the turf has equal access to the water. 
This can be seen in Figure 6 which is a photo of a turf wicking bed at Gladstone’s East Shores 
Parkland constructed in 2014. The dashed red line indicates the extent of the subsurface wicking 

zone.  

 

 
 

Figure 6. Photo of the Gladstone East Shores Parkland wicking bed (Sally Boer, E2Designlab 
2017). 

 
Wicking beds also provide a low maintenance irrigation system that requires no imported energy for 
water collection and distribution. In addition, the nutrients within the stormwater support turf growth, 
reducing the need for fertiliser applications and the uptake of stormwater and associated nutrients 
reduce pollutant loads to the receiving environment. The subsurface delivery system also physically 
separates the public from the stormwater thus removing any human exposure health risks. This means 
that additional treatment, such as chlorination or UV, is not required and water is available at anytime 
for uptake by the turf, irrigation does not need to be scheduled. 
 
Healthy and well-watered turf has also been found to increase CO2 capture and reduce turf surface 
temperatures on hot days by up to 10C (Sydney Water, 2011). This provides significant urban cooling 
benefits as unirrigated turf on a hot day can have a surface temperature as hot as a road surface 
(Broadbent et.al, 2017). Dry grass therefore adds to the urban heat island whereas irrigated grass 
creates cooling and improves microclimate.  
 
The driver for designing a turf wicking lawn is to provide a reliable source of non-potable water for 
irrigation, resulting in healthy turf and using stormwater as a resource.  Wicking lawns are generally 
suitable for sites where quality open space is desired for aesthetics and/or functionality (e.g. 
sportsfields).  As such the area is often determined by landscape and open space design processes 
rather than the achievement of a target soil volume (as is the case with trees) or stormwater treatment 
outcomes (as with bioretention systems).  The area of wicking lawn is typically large compared to the 
contributing catchment area. The catchment area to ensure a reliable source of irrigation for these 
systems (i.e. >70% reliability) can be as little as 2 times the surface area of the lawn.  The design for 
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turf wicking lawns is scalable and can be applied to large sports fields through to small podium 
landscape areas.   

3.2 Modelling Methodology 

When modelling and designing wicking beds, consideration needs to be given to the wicking zone 
storage volume, the source of the water (i.e. catchment size) and the water demand of the turf.  

3.2.1 Storage   

The storage zone or aquifer for the wicking lawn extends under the full surface area of the system, 
such that all turf can have equal access to the soil moisture stores.  The depth of the storage zone and 
the porosity of the wicking media will determine the volume of water that can be stored.  The maximum 
depth of the storage zone is determined by the capillary rise or wicking ability of the media while 
minimum depth is required to incorporate a flow distribution network.  Flow distribution is designed to 
ensure even top up of the storage zone and effective overflow once the storage is full.  

3.2.2 Source 

Flows from external catchments are directed to pre-treatment, for litter and sediment removal, and 
then piped directly to the wicking zone aquifer.  To enable regular top-up of the wicking bed storage, it 
is important that runoff from small (and more frequent) rainfall events reaches the storage zone. This 
is essential to ensure the wicking bed is operating at its optimal reliability. The area of catchment 
connected to the wicking lawn will also influence the reliability of the system.  Flows greater than the 1 
EY should bypass the wicking system, so that the wicking bed flow distribution network does not need 
to be oversized. While large catchment areas will increase the volume of runoff directed to the system, 
a portion of this flow will be lost by overtopping of the aquifer when full.  Site topography will determine 
the natural catchment areas of a wicking lawn however there will be additional opportunities to direct 
flow from adjacent impervious surfaces and roofs which allow a designer to optimise the catchment 
area of a system. 

3.2.3 Demand 

The maximum irrigation demand for a lawn is determined by several factors including: 

• Climatic Conditions - temperature, humidity, wind, sunshine 

• Crop Factor – volume of water required for a specific species to grow.  This can vary through 
a season and different growth phases of a plant. 

• Surface Area – larger wicking lawns will have a higher demand.  
Wicking lawns provide an effective method of irrigation for public open spaces as turf can access 
water while the space is occupied during the day.  There is physical separation between people using 
the space and the stormwater such that it is a very safe form of stormwater harvesting. Delivery of 
irrigation via soil moisture is also very efficient, as there is no loss due to evaporation of aerial spray.  
In addition, the turf will not be over irrigated as it will use the volume of water required. 

3.2.4 MUSIC Modelling– Wicking lawn systems 

MUSIC models were created to model the soil moisture and stormwater treatment performance of 
wicking bed systems in each climatic zone. In wicking systems, stormwater enters directly into the 
wicking storage zone at the base of the system, rather than entering onto the surface like bioretention 
systems.  Within MUSIC, there are no treatment nodes (currently) which can represent this subsurface 
flow path, direct rainfall falling on the surface and the capillary rise from submerged zone to the filter 
media.  As such two different MUSIC models were established: 

1. Wicking beds modelled using bioretention nodes to enable soil moisture to be assessed; and 
2. Wicking beds modelled using tank nodes with reuse equal to PET, to assess reliability and 

wicking bed volume.  A media filtration node was included upstream of the tank to represent 
pre-treatment for gross pollutants and coarse to medium sized sediment.  

Both models were reviewed in terms of stormwater treatment performance.  The bioretention model is 
likely to be over estimating treatment performance and the tank model is likely to be under estimating 
treatment performance.  Both models provide bounds for which the actual treatment performance will 
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fall within.  The following parameters were modelled, using the bioretention node, to determine the 
influence on soil moisture:  

• Treatment to catchment area ratio (TCAR): 1% to 15% 

• Potential evapotranspiration factor (PET): 1.00 

• Planting media: Filter media (100 mm/hr hydraulic conductivity)  

• Submerged zone: 0.3m deep 

The following parameters were modelled, for each climatic zone, using a tank node, to determine 
reliability of water supply and wicking storage volume: 

• 3 x wicking bed storage volumes - base on wicking bed depths of 100mm (small); 250mm 
(medium) and 400mm (deep) and a porosity that falls within the range of sand (relatively low 
porosity of 0.35) and proprietary wicking storage cells (relatively high porosity of 0.95)  

To determine the reliability of the wicking zone, MUSIC modelling was carried out based on a unit 
lawn size of 1000m2.  This was used to determine a range of treatment catchment area ratios 
(TCAR’s) which could apply to all sites.  All flows which enter the aquifer storage zone of a wicking 
system require pre-treatment which has been modelled as porous pavement with a surface area of 
10m2 (1% of the catchment). The porosity of the aquifer storage has been represented by a rainwater 
tank in MUSIC for the range of storage volumes described above.  The reuse demand on this 
rainwater tank is equal to the maximum evapotranspiration for the lawn based on a MUSIC PET scale 
factor of 1.0.  Treatment performance in this case is conservatively modelled as the volume of water 
used by the lawn via evapotranspiration.  

3.3 Results: Wicking Beds 

Graphs were prepared for each climatic zone to guide the design of wicking lawns. The graphs include 
stormwater treatment performance at various TCARs and wicking bed volumes; and reliability at 
various TCARs and wicking bed volumes.   An example of the graphs produce is provided in Figure 7 
and Figure 8. These graphs enable wicking beds to de designed that provide an acceptable reliability 
of water supply based on wicking zone volume and TCAR. The results also enable the stormwater 
benefits to be estimated.  Further research, modelling refinement and validation will seek to firm up the 
contribution of wicking beds to meeting stormwater objectives.   
 

 
 

Figure 7. Wicking bed reliability curve for Rockhampton. 
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Figure 8. Treatment effectiveness curve for Rockhampton. The green lines indicate the point at 

which pollutant load reduction objectives are met 

3.4 Conclusions 

The outcomes have enabled appropriate design parameters to be defined giving confidence that these 
systems can be successfully delivered in each of the climatic zones to achieve multiple beneficial 
outcomes.  Design guidance materials have been developed for each climatic region including sizing 
guides, based on treatment to catchment area ratios, to achieve healthy landscapes (i.e. optimal soil 
moisture) and pollutant load reduction objectives. 
 
This investigation has provided rigor behind the proposed systems to ensure the designs are robust 
and achieve the intended objectives across the different rainfall regions. Pilot projects and monitoring 
of built systems is recommended to validate the modelling undertaken.  
 
The next phase is the development of a design guideline to assist in the successful design and 
delivery of passively watered systems, including typologies for different urban settings/context (e.g. 
residential streets, city streets, plazas, podium landscapes, sports fields, parklands), construction and 
maintenance, as well as information to inform policy positions and planning schemes 
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