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Motivations / Objectives

1. Where should we focus our efforts?
2. How can we assess trade-offs?
3. How can we use our budget wisely?



Problem Overview

Reasons why
optimisation is not
more prevalent?

- Expertise required
- Transparency
- Flexibility
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Toolset Development

Optimisation Models

+

Network Analysis

+

Systemic Connectivity
Metrics

O’Hanley & Tomberlin, 2005
O’Hanley, 2011

The Fish Passage
Extension
(FIPEX; DFO, 2010)

The Dendritic Connectivity
Index (DCI; Cote et al., 2009)



Study Area
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Sheet Harbour System, East River
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Results — Connectivity Type

“Directed” “Undirected”
Connectivity Connectivity
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Results — Culverts Vs. Dams
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Results — Quantification Method

Four Treatments

1. Length 2. Length No Stillwater 3. Area 4. Area No Stillwater
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Bright Blue Highlighted = Included



Results — Optimisation

Mersey

1 - St. Margaret's Bay

-Sheet Harbour

0.1 E——

Connectivity Gain (DCld) / $$10,000

0.001

0 Budget (S000s) 10 000
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Results — Toolset

FIPEX Toolset for ArcGIS (free product of
Fisheries & Oceans, Canada) with
optimisation integrated (free, open source)

F

thefishpassageextension.net



Communicating Restoration Planning

Importance of...

e Systemic Connectivity
 Adequate Data

e Budget Selection

* Prioritisation Method
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St. Margaret’s
Bay River

9 dams
125 culverts

St. Margaret's Bay System
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. Sheet Harbour System, East River
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Connectivity Gain (DCl,)

Optimal Connectivity Gained by Restoration
for Various Budgets
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Problem Overview

Challenge:
Maximise network reconnected
to outflow
3
] Assume:
e e All barriers cost the same
* Budget is enough to ‘remove’
EJ\ 2 one barrier only
1(E
s



Problem Overview

Optimisation
Method

Total Gain: 10
(Optimal)

RANK BARR. GAIN

1 DEF 10
2 ABC 9
3 BCD 8
4*  BC 7
5 ABD 7
6* AB 6
7 BED 6
8= BD 5
9 ABD 5

10 B 4

11* BE 4
12* BF 4
13 ADE 4
14* AD 3
15 A 2
16* AF 2

v

Budget =3
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