University of

| Massachusetts
Ambherst

Building a fish passage assessment protocol
for New Zealand: implementation of Bayesian
network models for estimating fish passage success

ltem Type event;event

Authors Franklin, Paul A.;Wilkes, Martin;Baker, Cindy;Brown,
Callum:Ammon, Sam

Download date 2026-06-09 03:05:31

Link to Item https://hdl.handle.net/20.500.14394/25480



https://hdl.handle.net/20.500.14394/25480

Building a fish passage assessment protocol
for New Zealand: implementation of
Bayesian network models for estimating
fish passage success

Paul Franklin, Martin Wilkes, Cindy Baker, Callum Brown, Sam Ammon @/’

Fish Passage 2018, Albury, 10-14 December 2018

Climate, Freshwater & Ocean Science Taihoro Nukurangi



The problem

e Most of New Zealand’s
widespread native fish are
diadromous

* Most undertake migrations as
small juveniles

e Seemingly small structures
impede passage

* We have no way of quantifying
extent of impact
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Our challenge

* Develop a tool suitable for rapid §
inventory and assessment of :
multiple instream structures

e Account for fact that many
structures are partial barriers

* Provide objective way of
evaluating fish passage risk
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What we’ve done...

@), N!!llﬂ Welcome to the Fish Passage Assessment Tool Download

* New NZ Fish Passage
Assessment Tool

* Implemented as mobile app

* Web page to display &
download data

e Automatic risk rating for
common structures

* Environmental reporting &
prioritization tools
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Choose the structure types to display n O\ search for

Weir

Dam

Flap gate with culvert

Flap gate without culvert

Culvert

Ford with culvert

Pump station

Natural

Bridge

Other

National Statistics Proportion of Structures

g :
Ford without culvert E .
&=

Risk: Very High
Priority score: 15

Structure type
Pump station

Upstream photo
4 1

Risk: Very High x

Priority score: 15

NZSegment
3053700

Organisation
NIWA

Flow?
Low
Tidal?
Yes

Stream width (metres)
10

Bankfull width (metres)
12

Structure type
Pump station

Pump type
Unknown

Gravity feed present?
Yes

Upstream add on
Headwall, Wingwall, Screen

Downstream add on

Other
Downstream addon description
Flap gate
Upstream photo
18% Not assessed p. ?
57% Very high risk
5% High risk Downstream photo
8% Medium risk 17
2 low Eﬁk
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How do we assess the risk to fish passage?

* History of relying on experts to
undertake visual assessments

* Not enough experts with time to
assess thousands of structures!

* Few data available
* Reliance on expert knowledge

* Use Bayesian network models to
take advantage of knowledge
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What is a Bayesian network model?

* Bayesian network (BN) models increasingly used to model
environmental systems

Probabilistic graphical models

Effective for dealing with uncertainty & complexity
e Can integrate a range of evidence types
e Can be updated as new data or knowledge becomes available
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BN model development

* Develop model structure from
conceptual model

* Quantify conditional probabilities
* Create BN model

* Enter evidence & test response
 Validation

* Model updating
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(1)
Develop
conceptual
models

Develop
Bayesian
networks

(2)
Quantify links
in models

Test and
update
responses
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Expert elicitation

* Expert elicitation workshop held over 2 days

* Range of scenarios presented to experts

* Asked a series of questions about the probable percentage passage of
juvenile fish at baseflow for each scenario

e Scenarios intentionally lacked specificity, so that the probability
distributions covered the variation that might be expected in our data

Mean cross-sectional
velocity <0.5 m/s ;
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Question 16

Probability density
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Proportion of fish entering/passing
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BN model

Ramp slope Ramp length
Low 33A3E i Short 33.3E i
Intermediate  33.3 % 0 Intermediate  33.3 i
High 333 Long 333
Ramp surface Wetted margin on ramp? Mean cross-sectional velocity |
Bare 16.7 Yes 50.0=E Hw st '
141 Brush 16.7 . No 50.0 W ntermediate
e Populate conditional Coan 107 Fign
Gravel 16.7 d
°1: Miradrain  16.7 ]
probability tables & Sang 167

compile model

Culvert substrate
Smooth oS
° h h d | Ramp Dresf“t_f == Rough 100
Can then use the mode TR Accessinity BT

o | | S

. - = = Spatropes 0
to evaluate evidence — ) S
Overhang at culvert outlet?
Yes o[ 11
No 100 j=
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BN model outputs

8 —]
Predicted most likely
= culvert passability
C 6
q
e
&
2 44
i)
2
o
2 —
0~ e |
| | | I I I
0 20 40 60 a0 100
Overall passability (%)
Range encompassing 95% of predicted N NIWA
Climate, Freshwater & Ocean Science most likely outcomes /’ Taihoro Nukurangi

(95% highest posterior density interval)
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What do the results
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Allocating risk classes in the model

100 — Bayesian netwoark risk class
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Where to from here? R [

* BNs offer a practical tool for oomn:
integrating expert knowledge & A
data -

* Now we have to get people to

use the app!
e Can we validate the model?
e Will it help change behaviour?

5% High risk
8% Medium risk
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Thank you

Paul Franklin
+64 7 8591882
paul.franklin@niwa.co.nz
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