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Predicting and managing the risks

Protecting our downstream aquatic ecosystems
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Urban treatment wetlands
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Used to control pollution and hydrology in urban runoff
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Conceptual model

|
WSUD Area Ratio |« Wetland Design High level
management
' . options

v v v v Weed control Trap cleaning |

Water Level Stormwater NOx Retention time Land |

anduse X

I |

v /’J 4 |

Flow conditions 1] »  Aquatic Macrophytes |« Season :

' |

v v AA 4 y |

/ NOXx formation XOCs Heavy Metals E

¢ A4 A4 } v '

» Input NOx load Organic Carbon Toxic inhibition !

v v |

Water column DO || Substrate DO —l
A

y \ 4 v \ 4 v

DENITRIFICATION EFFICIENCY Output




Conceptual model

What is a Bayesian Network?

1. Graphical component

 Variables (nodes)
* Directional linkages

2. Probabilistic component

o Quantify relationships

e Conditional Probability Tables




Example 1 — Toxic inhibition
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Toxic inhibition

1. Heavy metals

2. Non-metal (organic) bacteriocides _ _
eg Herbicides, Disinfectants, Antibiotics, Petrogenic compounds
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Example 2 - Retention Time

Rip-rap inlet
increases turbulence
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Retention Time
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The Decision Support Tool

Area_ratio
WSUD small 27.7 Wetland_design
absent  50.0 med  50.2 < good  70.0
present  50.0 large  22.1 bad  30.0
313 2.7
Weed_control Trap_cleaning
yes 50.0 yes 50.0
no 50.0 no 50.0
Landuse
Water_level N [ Retention_time v commercial_transport 16.7
optimum 66.0 ftrate_in short  50.4 LDR 16.7
undesirable  34.0 :?Wh ggg¢| | long  49.6 m;)R"RMDR 12;
ig b | :
2228 I~ REEEN2 rural_residential 16.7
\ parkland_undeveloped  16.7
A 4
" ™~ Aquatic_macrophytes Seasol)
Flow_condtitions Winter 25.0 .
sparse 37.5 mmm < 3
wet  50.0 i Spring 25.0 =
moderate  32.3 .
dry 50.0 ri—" 30.3 Summer 25.0 .
- Autumn  25.0
/ A 4 A 4
NOx_formation XOCs Metals_submodel
» static 65.6 low 483 maximum  83.1
increase  34.4 high 51.7 inhibition  16.9
v / \ ¥ ~ J
Input_NOx_load Organic_carbon Toxic_inhibition
low 38.5 inadequate  43.3 true 22.8
high  61.5 adequate 56.7 false  77.2
Water_Column_DO Substrate_DO
oxic 71.6 —® oxic 7.44
anoxic 28.4 anoxic  92.6

Denitrification_efficiency
below 67.1 —
expected 28.4
above 4.49




The Decision Support Tool: Output

Area_ratio
WSUD small 27.7 Wetland_design
absent  50.0 med  50.2 H < good  70.0 w
present  50.0 m | large  22.1 bad  30.0 |
313 2.7

Weed_control Trap_cleaning

yes 50.0 yes 50.0
no 50.0 no 50.0

Landuse
Water_level N [ Retention_time v commercial_transport 16.7
optimum 66.0 Sl short  50.4 LDIR I3y
undesirable  34.0 :?Wh ggg ¢| | long  49.6 ygs VDR 12;
ig b | :
2220 I~ Eeieke2 rural_residential 16.7
\ parkland_undeveloped  16.7

A 4
— ™~ Aquatic_macrophytes SEasol
Flow_condtitions Winter 25.0
wet  50.0 sparse  37.5 RO < Spring  25.0
d 50'0 moderate  32.3 . Summer 25'0 -
2 - gense 80.3 [ Autumn 25IO -

A/ A 4 4

NOx_formation XOCs Metals_submodel
static 65.6 low 48.3 maximum  83.1

increase  34.4 high 51.7 inhibition  16.9
v / \ ¥ ~ J

A 4

Input_NOx_load Organic_carbon Toxic_inhibition

low 38.5 inadequate  43.3 true 22.8

high  61.5 adequate 56.7 false  77.2
Water_Column_DO Substrate_DO

oxic 71.6 —® oxic 7.44
anoxic 28.4 anoxic  92.6

Denitrification efficiency

below 67.1
expected 28.4
above 4.49




Example 1 — Toxic inhibition

Area_ratio
WSUD small 27.7 Wetland_design
absent  50.0 med  50.2 < good  70.0
present  50.0 large  22.1 bad  30.0
313 2.7
Weed_control Trap_cleaning
yes 349 yes 50.0
no 65.1 no 50.0
Landuse
Water_level PrT— Retention_time v commercial_transport  6.04
optimum 66.0 ftrate_in short  50.4 LDR 18.1 —
undesirable  34.0 :?Wh ggg ¢| | long  49.6 m?rf VDR 138 fr—
ig b | .0 —
2228 I~ REEEN2 rural_residential 26.2 [—
\ parkland_undeveloped  20.7 m—
A 4
" ™~ Aquatic_macrophytes Seasol)
Flow_condtitions Winter 25.0 .
sparse 37.5 mmm < 3
wet  50.0 i Spring 25.0 =
moderate  32.3 .
dry 50.0 ri—" 30.3 Summer 25.0 .
- Autumn  25.0
/ A 4 A 4
NOx_formation XOCs | Metals_submodel |
P static 65.6 low 100 maximum 100
increase  34.4 high 0 inhibition 0
v / I~
Input_NOx_load Organic_carbon Toxic_inhibition
low 38.5 inadequate  45.9 true 5.00
high  61.5 adequate 54.1 false  95.0
Water_Column_DO Substrate_DO
oxic 71.6 —® oxic 7.44
anoxic 28.4 anoxic  92.6
Denitrification efficiency

below 62.6
expected 32.1
above 5.33




Example 1 — Toxic inhibition
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dry 50.0 ri—" 30.3 Summer 25.0 .
- Autumn  25.0
/ A 4 A 4
NOx_formation XOCs | Metals_submodel |
P static 65.6 low 100 maximum 100
increase  34.4 high 0 inhibition 0
v / I~
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high  61.5 adequate 54.1 false  95.0
Water_Column_DO Substrate_DO
oxic 71.6 —® oxic 7.44
anoxic 28.4 anoxic  92.6
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Area_ratio
WSUD Wetland_design
absent 50.0 good 919
present  50.0 bad 8.14
Weed_control Trap_cleaning
yes 50.0 yes 100
no 50.0 no 0
Landuse
Water_level N [ Retention_time commercial_transport 16.7
optimum 83.5 ftrate_in short  10.0 LDR 16.7
undesirable  16.5 :?Wh ggg ¢| | long  90.0 mé)ls VDR 12;
ig b | :
1e922 I~ A5zl rural_residential 16.7
\ parkland_undeveloped  16.7
/-‘><
" ™~ Aquatic_macrophytes Seasol)
Flow_condtitions Winter 25.0 .
sparse 22.3m < Sy 25'0 -
moderate  38.8 . pring :
dense 38.9 mmm Sunmer 230
- Autumn  25.0
/ A 4 A 4
NOx_formation XOCs Metals_submodel
» static 51.1 low 483 maximum  83.1
increase  48.9 high 51.7 inhibition  16.9
v / \ ¥ ™~
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Example 2 — Retention time

Area_ratio

WSUD

absent 50.0
present  50.0

Wetland_design

good 919
bad 8.14

Weed_control Trap_cleaning
yes 50.0 yes 100
no 50.0 no 0
Landuse
Water_level N [ Retention_time commercial_transport 16.7
optimum 83.5 ftrate_in short  10.0 LDR 16.7
undesirable  16.5 :?Wh ggg ¢| | long  90.0 mé)ls VDR 12;
ig b | :
1e922 I~ A5zl rural_residential 16.7
\ parkland_undeveloped  16.7
A A
" ™~ Aquatic_macrophytes Seasol)
Flow_condtitions Winter 25.0 .
wet sparse 2. < Sprin 25.0
moderate  38.8 . pring :
dry ri—" 38.0 mmm Summer 25.0 .
- Autumn  25.0
/ A 4 A 4
NOx_formation XOCs Metals_submodel
» static 51.1 low 483 maximum  83.1
increase  48.9 high 51.7 inhibition  16.9
v / \ ¥ ~ J
Input_NOx_load Organic_carbon Toxic_inhibition
low 33.4 inadequate  34.7 true 22.8
high 66.6 adequate 65.3 false  77.2
Water_Column_DO Substrate_DO
oxic 66.7 —® oxic 7.00
anoxic  33.3 anoxic  93.0
Denitrification efficiency

below 56.2
expected  35.9
above 7.87




Protecting our water resources
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