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2025 - swimmablilty

SWIMMING SITES ’

1

Sites already open for swimming
@ Dawn Fraser Pool, Cabarita beach, and Chiswick Baths are monitored as part of the
R Beachwatch Program. Lake Parramatta is a non-Beachwatch site, newly opened in
January 2015 for the first time in 72 years.
2
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Parramatta River Catchment Area @ Potential swimming sites

HUNTERS
HILL

Image source: Our living river, https://www.facebook.com/ourlivingriver/

AUBURN

CANADA BAY @
1. Lake Parramatta 7. Putney Park 13. Henley Baths ‘
2. Little Coogee 8. Brays Bay 14. Chiswick Baths
3. Parramatta CBD 9. Kissing Point Park 15. Callan Park
4. MacArthur St Bridge 10. Cabarita Park beach 16. Dawn Fraser Pool
5. Silverwater Park 11. Quarantine Reserve
6. Meadowbank 12. Bayview Park
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PRCG, Parramatta River Catchment Group (2018): Ten Steps To A Living River. The Parramatta River Masterplan. www.ourlivingriver.com.au
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Wet weather overflows

Image source: Coogee beach, dailytelegraph.com.au Image source: portbotany.wordpress.com/about/
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Risk management

B8 |ndicator = Enterococci

»

A, Physical sampling -> 24hr turnaround

‘ Predictive modelling -> supporting tool (WHO, 2021)



Aims

Develop a Bayesian Network and trial as a method to

¢

‘nowcast’ and forecast enterococcl concentrations In
nominated swimming sites

E-l Evaluate performance in comparison to current water
guality pollution forecasting method
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Swimming sites
enterococci timeseries datapoints, 1994 - 2021

Putney park—= — = —= = h=91
Cabarita = = = = = = = = = = = n=1148
Chiswick — - - - QW22 _ SR N n=1002
Dawn Fraser — — — == C— — S -cey _ U TR o N R D
Bayviewpark = = = = = = = = = = n=91

Existing site Proposed site
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Beachwatch

Daily pollution bulletin uses rainfall trigger values

If rainfall in the previous 0-48 hrs was:
<12mm pollution is UNLIKELY
12 - 20mm pollution is

>20mm pollution is LIKELY

* Refer OEH, 2011 ‘protocol for assessment and management of microbial risks in recreational waters’, for more detail

.
Wednesday 18 May 2022 JOL
Issued at 7:45 AM Beachwatch

Rainfall data has been used to predict the likelihood of
bacterial contamination at swimming sites in Sydney Harbour.

Hover over maps for council updates, the latest weekly star
ratings and annual Beach Suitability Grades.

A Alert

For information on beach closures please contact
relevant authorities such as local councils.

Legend

o Pollution is unlikely, enjoy your swim!
Pollution is possible, take care.

4 | Pollution is likely, avoid swimming today.

SSSSSS



Model construction
Translate Beachwatch rules into a bayes net...
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Model construction
Translate Beachwatch rules into a bayes net...

«— Enterococci (target)

Dose-response curve'

T b=0.20102(c-32),-2.3561,
p=(1/(1+e®)) — 0.0866.

Rainfall
— Pollution likelihood
rules = | Uniikely 785
. Possible 4.49
smgle Likely 17.0‘ |
input T
Beachwatch
L. D et el s s Dt s o o terminology




Model construction
Additional inputs into a semi-naive structure
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. . .
D I St rI b ut I o n Rain previous 24hrs Rain previous 48hrs R intensity (mmn
Rain distribution PO — PR — — [ 57,3
i 0 558 " 61012 - Glo14 031 Mm - Oto2 344 e
e Duratlon Oto7 198 H 12t0 20 141030 382 3:1044 ggg
s 245 il =120 >=30  siom
Rain events L

Rain duration (hrs)
1] TE.7 p—
0to2 B16m
Sunshine duration 24li's (hrs) ZJD 4 T34
0o 1 [EE =4 Ul
1105 17.9 0E692:15
ry spelis =5 03
645+27

10g odlds of Gastroenteritis
-2.3561 T4
-2.35611t0-2 139

J/m?2 1

= 2017 248
Solal exposure 240rs (MJm2 ) enterocucillcTui00mi)| 745 160
Tl 078 151042 133
o4 452 121008 160
4108 148 fm 08005 275
>=8 76.0 fmm—— 05100 421
0o 1 5.24

10313
400 £ 58 1103 1.86

to 4 o4
41027 0.01

Days after rain (>=20mm event)

M M 0to 1 460
alinity change
itn3 279
Itod 331

=4 6.3 j——

Stormwater %

Extrapolate equation

True 500
False 600

Excess probability of Gastroenteritis

0.0696 £ 0,15

stormwater presence (%)

Salinity

Rain previous 7days 7 fam) pmjg"; i) S ) Oto 5 71.0
—

AT - Dtotd 44| 5t0 15 17.8

=50 118 L W 15to 26 5.49

204 &2 B1aeTl 64282 25to 100 5.62

Tide
Wind
Bather numbers
DEIEN (Ve[ Overflow events

8.17 £ 15

Pollution likelihood
Unlikely 78.6
Possible  4.33
Likely 171

UNSW

SYDNEY



Model performance
Compare training data, 1994 — 2018 (n=1291)

% C 4
Beachwatch
93 % 93 %
955 days 956 days
15 % 10 %
8 days 4 days
LIKELY 43% 66 %
(True Positive) 92 days 142 days




Model performance
Compare training data, 1994 — 2018 (n=1291)

S C 4
Beachwatch
LIKELY 43% 66 %
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Model performance
Compare testing data, 2019 — 2021 (n=100)

. : y
Beachwatch
97 % 92 %
88 days 83 days
0% 0%
0 days 0 days
LIKELY 75% 100%
(Tl‘ue POSitive) 6 days 8 days
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Model transferability

Transfer structure to proposed sites with limited data...

Bayview Park

Putney Park

n=91 n=91
100 % 93 %
68 days 61 days
25 % 16 %
2 days 1 days
LIKELY 80% 63%
(True Positive) 12 days 12 days
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Improved user accessibility
Scenarios with stakeholders
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Conclusions

Improved model for
swimmability

Transferability - multiple
sites

—=.  Walk-fwd validation

Improved understanding
f\; of system dynamics
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Offering additional decision support regarding bathing suitability
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Next steps...

Eé.) Operationalise model i e
@ Salinity - real time ?

D Predict 2 states —
communicate 3

«»° Forecast +2 days

Image source: urbanplunge.sydneywater.com.au
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Epidemiology

Dose-response Guidelines
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Field data
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Sydney: 3 city vision

. Parramatta = Central River City

e Estuaries = transient environments

Northern
Beaches
L J

PARRAMATTA

O @ St Leonards
Olympic Park @

@)
SYDNEY
CITYy

&)
Sydney Airport

3 cities vision, Greater Sydney Commission, landscapeaustralia.com



Datasets: enterococci 1996 -2019

Dry Weather Wet Weather
(n=887) (n=360)
800 827 00 192
600 150
97
400 100
49
200 49 9 , 50 22 -
0 0 ]
Good Fair Poor Bad Good Fair Poor Bad

(0-40) (41-200) (201-500) (501+) (0-40) (41-200) (201-500) (501+)




True Positives and True Negatives (n =1291)

Unlikely

93 %
955 days

93 %
956 days

Likely

43 %
92 days

66 %
142 days



BW method — 1291 observations

prediction
LIKELY
< 3% 3-10% > 10%
Gl RISK Gl RISK Gl RISK
955 46 24
<3% Gl
RISK
31 8 13 .
3-10% reality
Gl RISK
89 33 92 LIKELY
>10% Gl
RISK

nb/ preliminary results not for dissemination outside this working group. Beachwatch do not use three output states to validate their method and therefore return different results to those shown
here. These results categorise the observed data (reality) into the three output states used by the Riverwatch model to enable a like for like comparison between the two methods.



False positive =
predicted pollution,
but in reality it was
was sdfe...

2% False Positives = 24 days

prediction
UNLIKELY LIKELY
<3% 3-10% > 10%
GI RISK GI RISK GI RISK
955 46 UNLIKELY
<3% Gl
RISK
31 8 13
3-10%
Gl RISK
89 33 92 LIKELY
> 10% Gl
RISK

unnecessary swim site closure

reality



False negative =
predicted no
pollution, reality
pollution was
present...

public health risk

prediction
UNLIKELY LIKELY
<3% 3-10% > 10%
GI RISK GI RISK GI RISK
955 46 UNLIKELY
<3% Gl
RISK
31 8 13
3-10%
Gl RISK
33 92 LIKELY
> 10% Gl
RISK

42% False Negatives = 89 days

reality
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