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Point Fraser
Point Fraser is a constructed wetland in East Perth immediately west of the Causeway. The Swan River Trust 
performed a sea level rise risk assessment on the area to use as an example to assist local government to 
conduct their own risk assessment. The site was chosen because of its mix of infrastructure, social use and 
ecological assets. 
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Step 1 – Determine assets you wish to assess
a. Record assets

The following is an asset checklist of the infrastructure, social and ecological assets found at the Point Fraser 
wetlands.

For this case study 45 assets were selected for assessment: 15 assets for infrastructure; 15 for social use; 
and 15 for ecological.

Table 1 Point Fraser checklist

 ASSET EXAMPLES CHECKLIST DETAILS

INFRASTRUCTURE

Roads  X grey asphalt, red 
asphalt

Car parks

brick, bitumen, 
concrete, asphalt, 
other etc

X grassed or grey asphalt 
paid parking bays 

Paths

brick, bitumen, 
concrete, asphalt, 
other etc

X brick, concrete, grey 
asphalt, red asphalt

Boardwalks  X timber

Access stairs  X concrete with metal 
handrails

Weirs  X  

Bridges  X steel grate bridge in 
carpark over swale

Promenades    

Riverwall protective 
structures

wave attenuation 
walls, gabion walls, 
revetments, other etc   

Groynes    

Moorings    

Boat pens    

Dinghy storage    

Boat ramps    

Jetties    

Floating pontoons    

Pylons    

Underground fuel 
tanks yacht clubs   

Refuelling, water 
and sewage pump 
out facilities yacht clubs   
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 ASSET EXAMPLES CHECKLIST DETAILS

INFRASTRUCTURE

Buildings and 
development

residential, 
restaurants, toilet 
blocks, interpretive 
centres, hire facilities, 
schools, hospitals, 
community centres, 
other etc

X
interpretive centre, 
recreational hire building 
(bicycle/kayak hire), 
plumbed portaloo public 
toilets

Recreational 
facilities   

Utilities including 
switchboards and 
access points and 
underground pipes 
and cables

electricity, water 
supply, gas, 
telecommunications, 
other etc

X

above-ground metal 
boxes with cables 
inside (switchboards), 
access to underground 
electrical cables, 
underground 
telecommunication 
cables, water main, 
reticulation access 
points

Drainage outfalls  X bubble-up pit in wetland

Drains  X sewer

Lighting

foot level, pole, in situ 
seating/ground, other 
etc

X

foot-level lighting — 
solid timber blocks of 
wood with hole cut out 
for globe (some with 
globe, some without), 
metal overhead/pole 
lighting

Ticket machines  X metal

Signage

interpretive, 
educational, parking, 
safety, other etc

X

signage in concrete 
paving, steel 
educational, metal 
parking signage, metal 
pathway signage

Fences   

Gates  
X

steel gate separating 
asphalt from events 
carpark

Shelters    

Picnic benches    

Seating

metal, concrete, 
timber, plastic, other 
etc

X metal with handrails, 
round concrete seats

Drinking fountains  X metal

Barbecues  X metal
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 ASSET EXAMPLES CHECKLIST DETAILS

INFRASTRUCTURE

Bins
plastic, metal, other 
etc X plastic wheelie bins, 

metal bins

Bicycle stands  X metal rails

Playgrounds  X  

Artwork
statues, sculptures, 
other etc X statue on concrete pillar

Agricultural and 
grazing activities

feeding and watering 
troughs, stock 
crossings/bridges, 
other etc   

Other

metal railings to mark 
transition between 
path and road, road 
reference markers, 
retaining walls (also 
used for seating)

X

metal rails to mark 
change from path to 
roadway, two road 
reference markers,
limestone retaining 
walls on grassed area 
(also used for seating)

SOCIAL USE

Walking  X paths, boardwalk, 
grassed areas

Cycling X paths, boardwalk

Playing sport   

Picnicking   

Fishing   

Swimming

Playground use  X  

Seating use  
X

using concrete, 
limestone retaining 
walls and metal seating

Sitting and relaxing  

Use of grassed 
areas  X exotic species

Vantage points  X man-made lookout hill

River access  X through vegetation, via 
beach

Canoe access and 
launching    

Kayak access and 
launching  X

Kite board 
launching    

Windsurf launching

Surf cat launching    
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 ASSET EXAMPLES CHECKLIST DETAILS

SOCIAL USE

Water ski launching   

Boating

Watching events

Red Bull Air Race, 
Skyworks, concerts, 
festivals, other etc

Parking

for work, using an 
area for recreation 
and events, other etc

X
for work, for events

Passive recreation- 
other

Other

ECOLOGICAL

Fringing vegetation  X salt and water logging 
tolerant

Dryland vegetation  X low tolerance to salt or 
water logging

Wetland vegetation  X water logging tolerant

Swale vegetation  X  water logging tolerant

Threatened flora 
and/or fauna area  

Submerged 
macrophytes  

Algae  

Zooplankton

Invertebrates X

Fishery (fish 
nursery)

fish breeding areas 
such as small lakes 
(especially Black 
Bream) 

Fish

Perth Herring, 
Flathead, Black 
Bream and Cobbler 
(Thurlow et al., 1986)

X

Frogs X

Birds breeding, 
foraging and 
roosting etc

wading, migratory, 
land birds, other etc

X

Wetland connection 
to the river

Longitudinal 
hydrological 
connectivity

Tidal flats

Other
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Step 2 – Determine consequence 
a. List assets in consequence table

Assets were listed in the left hand column in the corresponding consequence table. If for instance there were 
three roads requiring assessment, they were named road 1, road 2 and road 3 and so on.

b. Determine weightings

Weightings were chosen to remain equal for the purpose of this study.

c. Assign scores to generate consequence rating

Using the asset checklist in Step 1, and support and expertise from the City of Perth’s Risk Management 
Taskforce and Swan River Trust staff, an indication of the consequence for each asset was made. Based on 
this, the consequence tables were completed (Tables 2, 3 & 4).
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Table 2a Multi-criteria analysis for determining consequence scores for infrastructure

Infrastructure
Aspects

Degree of 
damage

Economic 
cost

Disruption 
of service Social value Safety

CATASTROPHIC 
(score = 5)

total and 
permanent 

loss or 
damage, 

replacement 
required

extreme 
economic 

cost

service 
completely 

stopped 
until asset is 

replaced

medium to long 
term loss of access, 
amenity, aesthetics 
and/or cultural value 

of asset eg badly 
damaged pathways, 

rusty seats etc

chance 
of death 
or severe 

irreversible 
disability to 
a person

MAJOR 
(score = 4)

major 
damage of 
the asset, 
significant 

repairs 
required

high 
economic 

cost

major 
disruption 
of service 

until asset is 
repaired

short term loss of 
access, amenity, 
aesthetics and/

or cultural value of 
asset associated 
with necessary 

activities eg carpark 
for parking for work

chance of 
irreversible 

injury

MODERATE 
(score = 3)

moderate 
damage of 
the asset, 

repairs 
required

average 
economic 

cost

some 
disruption 
of service 

until asset is 
repaired

short term loss of 
access, amenity, 
aesthetics and/

or cultural value of 
asset associated 

with regular 
activities eg pathway 
for walking/cycling

chance of 
moderate, 
reversible 

injury

MINOR 
(score = 2)

minor 
damage of 
the asset, 
monitoring 
required 
to ensure 
it does not 

worsen

low 
economic 

cost

little 
disruption of 

service

short term loss of 
access, amenity, 
aesthetics and/

or cultural value of 
asset associated 
with occasional 

activities eg grassed 
area for picnicking

chance 
of minor, 
reversible 

injury

INSIGNIFICANT 
(score = 1)

negligible 
damage

negligible 
cost

no 
disruption of 

service

short term difficulty/
decrease in access, 
amenity, aesthetics 
and/or cultural value 

of asset

negligible 
safety 
issue

Table 2b Degree of 
damage

Economic 
cost

Disruption 
of service Social value Safety

Weighting 1 1 1 1 1

Asset SCORE Consequence 
category

asphalt parking 
bays 18 3 5 5 5 3 21 major

foot level lighting 
50 4 3 5 4 5 21 major

foot level lighting 
19 4 3 5 4 5 21 major
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metal bin 7 2 2 2 2 2 10 minor

metal seating 
with handrails 5 3 3 3 3 2 14 moderate

metal ticket 
machine 8 3 5 5 4 1 18 major

metal ticket 
machine 1 3 5 5 4 1 18 major

overhead/pole 
lighting 34 2 5 4 2 5 18 major

pathway concrete 
8 2 2 4 3 3 14 moderate

playground area 
2 3 4 4 3 3 17 moderate

steel educational 
signage 8 2 3 3 4 2 14 moderate

timber boardwalk 
5 1 2 3 1 2 9 insignificant

timber boardwalk 
4 1 2 3 1 2 9 insignificant

underground 
electrical cable 

access 14
5 5 5 5 5 25 catastrophic

reticulation 
access 39 1 2 3 4 1 11 minor
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Table 3a Multi-criteria analysis for determining consequence scores for social use

Social use
Aspects

Disruption 
of service Social value Safety

CATASTROPHIC 
(score = 5)

service 
completely 

stopped 
until asset is 

replaced

medium to long term loss of 
access, amenity, aesthetics 

and/or cultural value of social 
activity eg badly damaged 
pathways, rusty seats etc

chance of death or 
severe irreversible 

disability to a person

MAJOR 
(score = 4)

major 
disruption 
of service 

until asset is 
repaired

short term loss of access, 
amenity, aesthetics and/or 

cultural value of social activity 
associated with necessary use 

eg parking area

chance of irreversible 
injury

MODERATE 
(score = 3)

some 
disruption 
of service 

until asset is 
repaired

short term loss of access, 
amenity, aesthetics and/or 

cultural value of social activity 
associated with regular use eg 

walking/cycling on path

chance of moderate, 
reversible injury

MINOR 
(score = 2)

little 
disruption of 

service

short term loss of access, 
amenity, aesthetics and/or 

cultural value of social activity 
associated with occasional 

use eg picnicking on grassed 
area

chance of minor, 
reversible injury

INSIGNIFICANT 
(score = 1)

no disruption 
of service

short term difficulty/decrease 
in access, amenity, aesthetics 
and/or cultural value of social 

activity

negligible safety issue

Table 3b Disruption 
of service Social value Safety

Weighting 1 1 1

Activities SCORE Consequence 
category

interpretive 
signage in paving 

1
2 3 1 6 minor

interpretive 
signage in paving 

6
2 3 1 6 minor

interpretive 
signage in paving 

2
2 3 1 6 minor

grassed area 9 3 2 1 6 minor

grassed area 6 3 2 1 6 minor

parking for 
events 1 5 4 2 11 major
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parking for work 
8 5 4 3 12 major

parking for work 
11 5 4 3 12 major

parking for work 
6 5 4 3 12 major

river access 
through 

vegetation 1
1 1 2 4 insignificant

river access via 
beach 1 2 1 2 5 minor

seating use 18 2 2 2 6 minor

seating use 7 2 2 2 6 minor

seating use 3 2 2 2 6 minor

walking and 
cycling 9 3 3 3 9 moderate
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Table 4a Multi-criteria analysis for determining consequence scores for ecological assets

Ecological
Aspects

Degree of 
damage Social value Impact on ecosystem

CATASTROPHIC 
(score = 5)

total and 
permanent loss or 

damage

significant loss of 
access, amenity, 
aesthetics and/
or cultural value 
of asset eg area 

inundated for some 
time, dead/dying 

vegetation, deficient 
in fauna

change to abundance of 
widespread populations, 
with slow recovery and 
change to community 

composition with follow 
on effects for ecosystem 

function

MAJOR 
(score = 4)

major damage 
(or loss of part) of 
the asset, likely to 
recover but over 
long period (2+ 

years)

major loss of 
access, amenity, 
aesthetics and/

or cultural value of 
asset

change to abundance of 
widespread populations, 
with slow recovery and 
change to community 

composition

MODERATE 
(score = 3)

moderate  damage 
(or loss of part) of 
the asset, likely 
to recover over 

longer period (1-2 
years)

moderate loss of 
access, amenity, 
aesthetics and/

or cultural value of 
asset

change to abundance of 
widespread populations, 

with quick recovery

MINOR 
(score = 2)

minor damage 
(or loss of part) 

of the asset, 
likely to recover 
in the short-term 

(season)

minor loss of 
access, amenity, 
aesthetics and/

or cultural value of 
asset

change to abundance of 
limited populations, with 

quick recovery

INSIGNIFICANT 
(score = 1)

negligible damage 
or loss

slight difficulty/
decrease in access, 
amenity, aesthetics 
and/or cultural value 

of asset

populations and community 
composition resistant to 

change

Table 4b Degree of 
damage Social value Impact on ecosystem

Weighting 1 1 1

Asset SCORE Consequence 
category

birds 40 3 5 3 11 major

dryland 
vegetation 31 4 4 5 13 major

dryland 
vegetation 12 4 4 5 13 major

dryland 
vegetation 28 4 4 5 13 major

fish 1 2 3 3 8 moderate
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fringing 
vegetation 11 3 4 4 11 major

fringing 
vegetation 7 3 4 4 11 major

frogs 7 2 3 3 8 moderate

invertebrates 11 2 1 2 5 minor

invertebrates 58 2 1 2 5 minor

invertebrates 51 2 1 2 5 minor

invertebrates 28 2 1 2 5 minor

swale vegetation 
11 3 4 2 9 moderate

swale vegetation 
7 3 4 2 9 moderate

wetland 
vegetation 3 3 4 2 9 moderate
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Step 3 – Determine likelihood
a. Refer to sea level rise maps

Sea level rise map layers were uploaded to a GIS program along with the infrastructure, social use and 
ecological layers of data collected from Point Fraser. Another dataset used in the assessment was an aerial 
image of the Point Fraser area.

b. Select year for assessment

The water levels for the year of assessment were displayed. For example, when identifying the risk assets 
faced in 2030, the 2030 layer was selected. Figure 1 is a screen shot of the 2030 layer for the Point Fraser 
case study area.

   

 
Figure 1 2030 layer at Point Fraser

c. Determine likelihood categories 

Using Figure 3 Determining likelihood categories from the methodology, the likelihood categories were 
determined for the 45 assets.

Legend
— Almost certain
— Likely
— Possible
— Unlikely
— Rare 
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Step 4 – Determine risk for assets
a. Combine consequence and likelihood

By entering the consequence and likelihood categories, determined in Steps 2 and 3, a risk rating for each 
asset was automatically populated. These results can be observed in Tables 5, 6 and 7.

Table 5 Results table for selected Point Fraser infrastructure assets

ASSET CONSEQUENCE
LIKELIHOOD RISK

2030 2070 2100 2030 2070 2100

asphalt parking 
bays 18 major unlikely almost 

certain medium extreme

foot level lighting 
50 major unlikely almost 

certain
almost 
certain medium extreme extreme

foot level lighting 
19 major rare possible almost 

certain medium high extreme

metal bin 7 minor unlikely low

metal seating 
with handrails 5 moderate rare likely almost 

certain medium high high

metal ticket 
machine 8 major rare likely medium high

metal ticket 
machine 1 major unlikely medium

overhead/pole 
lighting 34 major rare likely medium high

pathway 
concrete 8 moderate unlikely almost 

certain
almost 
certain medium high high

playground area 
2 moderate rare almost 

certain medium high

steel 
educational 
signage 8

moderate rare likely almost 
certain medium high high

timber 
boardwalk 5 insignificant rare almost 

certain low medium

timber 
boardwalk 4 insignificant rare almost 

certain
almost 
certain low medium medium

underground 
electrical cables 

access 14
catastrophic possible almost 

certain
almost 
certain high extreme extreme

reticulation 
access 39 minor rare likely almost 

certain low medium high



CLIMATE CHANGE RISK ASSESSMENT PROJECT 

16

Table 6 Results table for selected Point Fraser social use assets

ACTIVITY CONSEQUENCE
LIKELIHOOD RISK

2030 2070 2100 2030 2070 2100

interpretive 
signage in 
paving 1

minor rare likely almost 
certain low medium high

interpretive 
signage in 
paving 6

minor rare likely low medium

interpretive 
signage in 
paving 2

minor unlikely almost 
certain

almost 
certain low high high

grassed area 9 minor unlikely almost 
certain low high

grassed area 6 minor rare likely almost 
certain low medium high

parking for 
events 1 major unlikely medium

parking for 
work 8 major unlikely almost 

certain medium extreme

parking for 
work 11 major rare almost 

certain medium extreme

parking for 
work 6 major possible high

river access 
through 

vegetation 1
insignificant rare likely low medium

river access via 
beach 1 minor almost 

certain
almost 
certain

almost 
certain high high high

seating use 18 minor possible almost 
certain medium high

seating use 7 minor rare almost 
certain low high

seating use 3 minor rare low

walking and 
cycling 9 moderate unlikely almost 

certain
almost 
certain medium high high
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Table 7 Results table for selected Point Fraser ecological assets

ASSET CONSEQUENCE
LIKELIHOOD RISK

2030 2070 2100 2030 2070 2100

birds 40 major unlikely almost 
certain

almost 
certain medium extreme extreme

dryland 
vegetation 31 major possible almost 

certain
almost 
certain high extreme extreme

dryland 
vegetation 12 major rare likely almost 

certain medium high extreme

dryland 
vegetation 28 major rare likely medium high

fish 1 moderate almost 
certain

almost 
certain

almost 
certain high high high

fringing 
vegetation 11 major unlikely almost 

certain medium extreme

fringing 
vegetation 7 major possible almost 

certain high extreme

frogs 7 moderate possible almost 
certain high high

invertebrates 11 minor rare almost 
certain

almost 
certain low high high

invertebrates 58 minor rare low

invertebrates 51 minor rare likely almost 
certain low medium high

invertebrates 28 minor rare likely low medium

swale 
vegetation 11 moderate unlikely medium

swale 
vegetation 7 moderate possible high

wetland 
vegetation 3 moderate unlikely almost 

certain
almost 
certain medium high high

The resulting levels of risk can be used as a starting point to determine adaptation strategies and actions for 
those foreshore assets most at risk.

In 2030, assets most at risk are: underground telecommunication cables; underground electrical cable access 
(infrastructure); birds; and fringing vegetation (ecological).

In 2070, assets most at risk are: foot level lighting; overhead/pole lighting; underground telecommunication 
cables; underground electrical cable access (infrastructure); birds; dryland vegetation; and fringing vegetation 
(ecological).

In 2100, assets most at risk are: parking bays; foot level lighting; ticket machines; overhead/pole lighting; 
recreational hire building; sewer; underground telecommunication cables; underground electrical cable access 
(infrastructure); parking for work (social use); birds; dryland vegetation; and fringing vegetation (ecological).
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