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water erosion potential 

Areas on the slope are prone to sheet erosion due 
to shallow ‘sheets’ of flowing water or raindrop 
force, and rill erosion caused by heavy water flow 
through narrow continuous water streams. 
To reduce erosion, it is therefore necessary to 
obstruct and slow these sheets of rainfall run-off 
on the slopes, and to reduce water flow in streams 
during periods of heavy rainfall.

The upper slopes contain mostly clay-loam 
type soils. This area is particularly vulnerable to 
erosion due to accelerated water flow across the 
surface (due to the steep angle of the slopes), and 
subsequent displacement of fine soil particles.

SURFACE SOIL TYPES

WATERHOLDING CAPACITY

Soils on the slopes tend to have low water 
holding capacity (the amount of water that can be 
absorbed). It may be necessary to improve water 
holding capacity through improving the quality of 
surface topsoil.

Very high

High

Negligible

Medium

Very low

Low

The upper slopes have the highest rainfall; rainfall 
from this area travels down the slopes and 
into lower lying land through streams. Extreme 
rainfall events will cause these streams to exceed 
capacity and overflow into productive land. 
Hence, it is important to prevent overflow into 
lower land.
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STRATEGIES to reduce flooding 
+ erosion

slopes

Trees on peaks

Slow rainfall run-off from peaks 
before it flows into channels

Dynamic logs will change 
angles according to quantity and 
direction of water flow (picked up 
by sensors), and create changing 
walking trails.

Increases water infiltration.

Logs on slopes

Hydrogel topsoil 
mix infill

Multiple strategies are incorporated across the site to reduce flooding 
and flood-induced erosion. Different strategies are used on slopes and 
in water channels:

Vegetated Envirogrid

Vegetated Envirogrid 
implemented on steepest slopes 
which are most vulnerable to 
erosion, to stabilise soils.

CHANNELS

Stream banks downstream are 
protected from erosion.

Controlling water flow into lower 
streams to prevent flooding in 
lower land.

Stream bank 
protection

Floodgate barriers

INCREASE VEGETATION DENSITY ON PEAKS

INFILL WITH HYDROGEL TOPSOIL mix

Areas with slope angles of approximately 30o + were identified as the 
accelerated water run-off speeds leads to erosion. These areas were 
chosen to implement a hydrogel mix topsoil infill. However, as this 
encompasses a large area, it will be costly to implement infill across the 
whole area. Therefore, areas on the lowest point of the slopes (closest 
to water channels)  were chosen, as the hydrogel will absorb runoff from 
slopes as well as absorb water from streams when they expand due to 
flooding.

vegetated envir0grid

Vegetated Envirogrid systems will 
be placed on slopes between 25-
45o, as these slopes are at high 
risk of  erosion due to accelerated 
rainfall run-off speeds. The 
Envirogrids will be placed around 
existing trees on site.

Slopes between 250 - 45o

ANALYSIS OF FLOODING + EROSION POTENTIAL

RAINFALL ANALYSIS

Clay soil

Clay loam

Loam 

Sand

Sandy loam

Low

Very low

High

Moderately

Moderately low

ONKAPARINGA WASHPOOL

The Onkaparinga Washpool takes in water from 
both ocean and surrounding streams. Future flood 
events will see the Washpool filled to capacity and 
unable to hold stream water within it’s extents. 
This will lead to flooding of nearby areas, as 
seen in the image below. Since a large amount 
of stream water originates from the Onkaparinga 
Hills, it is important to alleviate water flow where it 
begins. 
Hence, the site was chosen in the upper slopes of 
the Onkaparinga Hills.

In the event of a 100 year flood, the Washpool 
will overflow into land used for residential and 
primary production, In addition to the 100 year 
flood, the trend of rising sea levels will see 
the Washpool filled to capacity and unable to 
hold water that travels into it from surrounding 
streams.

WASHPOOl: 100 year flood

WASHPOOL

WASHPOOL 
FLOODING

site context plan (not to scale)

The northenmost 
stream in the site is 
of particular focus.

FOCUS AREA WITH WATER FLOWS

Flowing water is one of the main causes of soil erosion. 
This is particularly evident in the Onkaparinga Hills due to the amount of rainfall and speed of 
water flow. 

Water flow from slopes can cause flooding on lower lying land during events of heavy rainfall
This can cause overflow of Onkaparinga’s streams, and subsequent flooding of residential, 
industrial and agricultural land.
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The Onkaparinga Washppol is susceptible to 
flooding. 

The site area in the slopes was chosen as it 
contributes to Washpool flooding, and has 
potential to decrease these occurances. 

WASHPOOL
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Whilst a large part of the site contains existing trees, 
the tree canopies are relatively sparse. 
Slope peaks will be vegetated to increase canopy 
density, with new trees planted amidst existing trees. 
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The site was chosen 
due to its dramatic 
topography and sub-
sequent effects on 
water flow.

Increased canopy density on slopes

Existing canopy cover (approximate)

water flow analysis: vegetated peaks

Increasing density of vegetation on peaks will encourage rainfall infiltration into soil and subsequently reduce slope rainfall run-off from peaks 
into streams. 
Vegetating the peaks will also prevent  erosion that occurs due to raindrop force (rill erosion) on peaks, as rainfall will be dispersed through 
canopies before hitting the soil, as shown in the diagram above. Additionally, it will reduce sheet erosion on the slopes. Erosion will be further 
prevented through soil stabilisation via root systems.

Areas  with Hydrogel topsoil infill

water flow analysis: HYDROGEL MIX 'MOUNDS'

Hydrogel absorbs up to 400x its weight in water and therefore increases soil’s waterholding capacity (which is currently moderately low due 
to clay type soils). In addition, Hydrogel will slowly release water once soil is dry, thus improving soil moisture during periods of drought. 
This infill will be in the form of ‘mounds’ in order to increase surface area and therefore provide more opportunities for water infiltration.
These fertile ‘mounds’ will provide increased opportunities for vegetation growth, which will continue to provide infiltration opportunities and 
slow slope run-off after the Hydrogel has been depleted (5-7 years). The flow analysis shows that water run-off from slopes is dispersed over 
the hydrogel infill, thus slowing down slope run-off before entering streams,

Diagram: Rainfall dispersal through tree canopy Selecting lowest points of slopes

10o slope

approx. 15o slope

30o  slope

Identifying slopes between 10o-30o

Vegetated Envirogrid

Vegetation planted in the Envirogrid system will ensure that slope run-off is slowed via infiltration 
prior to reaching streams. In additon, the Envirogrid systems stabilise slopes by holding soils in 
place. Vegetation will further stabilise soils through root systems. Plant species will be chosen 
which can withstand extreme weather events of both flooding and drought. 

water flow analysis: VEGETATED ENVIROGRID

Logs (indicative locations)

AUTOMATED logs
Dynamic logs will be placed on 
slopes to control  rainfall run-off into 
streams. The amount of slope run-
off allowed to travel into streams will 
be determined by stream capacity, 
as picked up by sensors in water 
channels. The logs will be placed 
between existing trees where 
possible, and will inform the layout 
of bushwalking trails. The dynamic 
nature of the logs will result in 
constantly changing walking trails. 
Logs will be sourced from recycled 
tree trunks where trees need to be 
felled to make way for walking trails, 
and  from outside of the site area.

Downstream water volume sensor

Logs will control run-off by changing angles to alternatively allow and inhibit water flow. Sensors 
placed in channels will determine the volume of water flowing through in relation to the channel’s 
capacity. Information will be sent back to mechanisms which can change the logs’ angles to control 
the approximate amount of slope run-off allowed into the stream.

water flow analysis: DYNAMIC LOGS
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Envirogrid SYSTEM VEGETATING ENVIROGRID VEGETATION GROWTH

EXAMPLE OF VEGETATED ENVIROGRID SYSTEM:

Geocells are filled with soils 
from site. The cells hold soils 

in place on slopes.

The Envirogrid cells can be 
vegetated to further increase 

stabilsation.

Mature vegetation hides visual 

presence of Envirogrid.



6 / SECTION: STREAM BANK PROTECTION

1:100

Brush layering revegetation technique used 
to encourage vegetation growth for further 
soil stabilsation, water infiltration and drag

Large rocks create drag and 
slow water channel flow

Riparian planting encourages 
infiltration for slope run-off and 
stabilises soil via root systems

Riprap to 
prevent bank 
erosion 150mm gravel layer under riprap Toe trench to trap bank seepage

Envirogrid on 
steepest slopes 
holds soil and 
prevents sheet 
erosion during 
extreme rainfalL

Existing vegetation on 
less steep slopes

Vegetation grown in Envirogrid to 
encourages run-off infiltration and 
further stabilse soil via root systems

3 / vegetated envirogrid on 25-45 DEGREE SLOPES 

1:100

1 / FORESted peaks AT FULL VEGETATION MATURITY5 / WALKWAY ON FLOODGATE BARRIERS connects peaks 4 / WALKING ROUTE CREATED BY DYNAMIC LOGS

4/ ALTERNATIVE WALKING ROUTE CREATED BY DYNAMIC LOGS

Finger Rush, 
Juncus 
subsecundus

Tussock Grass, 
Poa poiformis

Sticky Goodenia, 
Goodenia varia

Knobbly Club Rush, 
Ficinia nodosa

Notched Sedge, 
Carex bichenoviana

Plant species (selected for efficient 
stormwater Nitrogen removal properties)

Golden Wattle, 
Acacia pycnantha

Weeping Myall, 
Acacia pendula

Drunk Parrot Tree, 
Schotia 
brachypetala

Tree species (bird attracting)

Walking trails will exist between logs, and will be constantly changing due to changing log angles to create different experiences for returning hikers

2 / HYDROGEL MIX TOPSOIL INFILL NEAR STREAMBANK

1:100

Fertile hydrogel mix topsoil 
encourages vegetation growth 
to further slow slope run-off

Topsoil with hydrogel 
mix  absorbs slope 
run-off and stream 
water as stream fiils

Existing vegetation
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SO IT FLOWS 
NATURE RESERVE

‘So It Flows’ is a nature reserve which 
is designed around the concepts 
of decreasing flooding and flood-
induced erosion on the Onkaparinga 
Hills, and subsequent flooding of the 
Okaparinga Washpool. Visitors can 
enjoy bushwalking and hiking trails, 
forested walks with birdwatching 
opportunities, and views of the valley 
from skywalks which continue the 
walking trails across floodgates.

A multi-strategy approach is used to 
reduce rainfall run-off from slopes 
and slow water flow in channels. In 
addition to static methods of flood 
and erosion reduction, parametric 
techniques such as sensor operated 
floodgate barriers and timber logs 
are implemented to adjust their 
performance according to the 
severity of the rainfall event.

Upstream water volume sensor

FLOODGATE BARRIERS

Barriers with flood-gate like openings 
are  implemented to inhibit and allow 
water flow from upper to lower streams, 
based on channel capacity. 
Sensors will be placed in channels to 
determine the volume of water which 
is flowing through in relation to the 
channel’s capacity. The barriers’ gates 
will be automated to open based on 
information relayed by the sensors. 

Downstream water volume sensor

In events of heavy rainfall, selected water channels will be allowed to reach maximum capacity before the gates will 
gradually open to allow the water to travel further down site, in order to limit and slow water flow. 

EXAMPLE FLOW ROUTES: DYNAMIC FLOODGATE BARRIERS

RIPRAP EROSION PROTECTION

Riprap (loose rocks) will be 
implemented along lower streambanks 
to dissipate water force on banks 
during periods of heavy, fast flowing 
water. Lower streambanks were chosen 
as they are less steep and have less 
chance of rock displacement.  The 
riprap will additionally slow slope 
rainfall run-off. 

Streambank protection zone

Terrain manipulation constraints

Slope run-off will be dispersed across rock rip-rap where it will have the opportunity to infiltrate through 
riprap and into soil before entering the stream (effect is exaggerated in the water flow analysis above). 

water flow analysis: streambank protection
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1 / REVEGETATING PEAKS

3 / VEGETATED ENVIROGRID

2 / HYDROGEL MIX  INFILL

4 / DYNAMIC LOGS

5 / FLOODGATE BARRIERS

6 / STREAMBANK PROTECTION

Walking trails

The walking trail continues over  the floodgate barriers to offer views overlooking the valley, streams, and a connection to walking and hiking trails on forested peaks. The densely forested peaks will provide opportunities for birdwatching, as well as continued walking and hiking trails

Samantha Godakumbura A1706973
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Sydney Blue Gum, 
Eucalyptus saligna

Swamp Gum, 
Eucalyptus ovata 
ssp. ovata

Grey Box, 
Eucalyptus 
microcarpa

Blackwood, 
Acacia melanoxylon

Long-Leaf Box, 
Eucalyptus 
goniocalyx

Forest Oak, 
Allocasuarina 
torulosa


