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Objectives

• To develop a linked modeling framework: 

– combining hydrological, water quality and 

ecological response models 

– to predict the response of these complex systems 

under different climate and adaptation scenarios

• Focus

– Adverse biological effects

– Informing adaptation initiatives



Bayesian meta-modelling approach
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Ecological Endpoints

• Macroinvertebrates

– Indicators of River Health

– % “Sensitive” taxa (%EPT)

– Community richness 

– Community structure



Selecting drivers 

• Macroinvertebrate data 

– 320 sites; 20 years

• 128 predictor variables (drivers)
• Hydrology, climate, landuse, geology, water quality 

& habitat

• Remove correlated drivers (>0.7)

• Selection methods 

– EPT/Richness:  Boosted Regression Trees

– Community:  Multivariate analysis (BEST)



EPT 
(% explained BRT* model

46.75)

Relative

Importance 
(%)

Richness 
(% explained BRT* model

36.14)

Relative

Importance 
(%)

Whole community

CV (year) 10.37
(of 46.75)

Altitude (m)
10.55 (of 

36.14)
CV (Month)

ρ= 0.455#

(including these 7 

variables)

ρ= 0.510 including 

17 variables

Urban (%) 9.23 Mean flow (year) 7.97 CV (Year)

Days 10th %ile (year) 7.96 pH 7.77
Local Catchment

Erosion

% Cover of riparian 

zone < 10m
6.58

% Cover Rip grass, 

ferns and sedges
7.27 EC (mS/cm)

EC (mS/cm) 6.40 Catchment area 6.75 Volcanic sediment

CV (90 days) 6.18 EC (mS/cm) 6.32 Sandstone

Turbidity (NTU) 6.21 Urban (%)
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-
O
rd
e
r 
b
a
s
e
d
 o
n
 t
h
e
 i
m
p
o
rt
a
n
c
e
  
  
  
  

+

*BRT (Boosted Regression Trees)
# BEST test (based on rank correlation (Rho, ρ)

Selecting Drivers



Threshold Response?

• Is there a threshold response to those 

drivers?

Macroinvertebrate Response 

Impaired

Not Impaired

0.90

99.1

0.00895 ± 0.094

Salinity_Tfrm

Below

Above

19.0

81.0

0.19 ± 0.39

pH_Tfrm

Below

Above

68.7

31.3

0.687 ± 0.46

DO_Tfrm

Below

Above

79.0

21.0

0.79 ± 0.41

TP_Tfrm

Below

Above

29.9

70.1

0.299 ± 0.46

Salinity (EC)

0 to 30

30 to 125

125 to 300

300 to 350

350 to 800

800 to 2200

2200 to 3700

3700 to 65000

6.91

24.3

18.7

5.52

22.0

14.6

3.93

4.04

1930 ± 7600

pH

0 to 5

5 to 6

6 to 6.5

6.5 to 9

9 to 10

10 to 14

7.67

8.03

9.90

58.8

7.92

7.65

7.48 ± 2.2

DO (mg/L)

0 to 5

5 to 6

6 to 7

7 to 8

8 to 9

9 to 10

10 to 20

10.7

10.3

11.6

14.4

16.3

15.7

21.0

8.69 ± 4.1



Ecological thresholds: approaches 



Predictor 

Variables

Quantile Regression TITAN LINKTREE

Richness EPT All community (indicator taxa) All community 

EC 134.2 162.45 72.95 157

CV year X                                            2.44 2.3 1.09

Thresholds?

• Threshold values comparable

– Different methods

– Different end-points



Model Structure

Effluent Mangement

Climate Scenario
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Land Use
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Water Management

Variability

Low FlowsMean Flow

High Flows

Riparian Management

Climate

Flow
Water Quality

Habitat



Conclusions

• Focussing on ecological response

– Defines model structure

• Differs depending on definition of ecological response

• Identifying ecological relevant thresholds

– Different techniques similar thresholds

• Identifies where to invest modelling effort

– Climate / flow / water quality

– Uncertainty management


