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Introduction

DEECA engaged BMT to develop a set of
example Adaptation Pathways Templates to
support coastal hazard adaptation planning in

Victoria.

A pathways approach provides a ‘road map’ for
adaptation from present day to a long-term

planning horizon.

It enables a range of feasible actions to be
identified, and their relative sequence, timing,
and triggers for implementation in reducing
current and emerging coastal hazard risk.

An adaptation pathways approach forms Stage 5
of the Victoria's Resilient Coast (VRC)
Guidelines’, in accordance with the Marine and

Coastal Policy? (MACP).

The example adaptation pathways should be
considered and applied with reference to the
Adaptation Actions Compendium?. The
compendium provides detail on the range of
adaptation actions that can be included in a

POLICY ORDER OF
CONSIDERATION
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Example Adaptation Pathways from Victoria’s Resilient

pathway. Coast Guidelines — Adapting for 2100+
Pros 1 The State of Victoria, DEECA, 2023, VRC Guidelines
&g 2 The State of Victoria, DELWP, 2020, MACP
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https://www.marineandcoasts.vic.gov.au/marine-coastal-management/victorias-resilient-coast-adapting-for-2100
https://www.marineandcoasts.vic.gov.au/marine-coastal-management/marine-and-coastal-policy
https://www.marineandcoasts.vic.gov.au/marine-coastal-management/victorias-resilient-coast-adapting-for-2100

Range of Adaptation Pathways Templates

» Adaptation pathways can be developed and presented in various ways for different management contexts.
—  This can range from simple pathways focused on site specific needs or regional planning concepts, to
more complex pathways that include a diversity of actions, details and triggers for change. This is
illustrated in the “Range of Applicability” Matrix below.

Engineering

Nature-Based

Land Management, Planning & Design

Complexity

Site-Specific Local Area Regional Scale

Spatial Scale

* From this matrix, seven adaptation pathways templates, all varying in complexity, scale and actions have been created.

— Elements from any example template are encouraged to be added and used interchangeably between
templates, to suit the needs of specific projects.
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Template 1

Template 1 is designed to
be simplistic both visually
and conceptually. Pathways '@ T >
and timelines are

straightforward, and the

adaptation options maintain

generic descriptions in line w my
with MACP hierarchy and

are supported with graphics

to further describe them.

Trigger points and risk LI
levels are not included to =
maintain simplicity, though

could be detailed

separately. The template is

ideal for presentation to ~mL
community and land
managers, showing the

options considered and the Protect
L Construct or enhance physical
sequence and tlmmg that barries to protect assets from ‘- -)
actions may occur. coastal hazards
LEGEND

W<

(t" ,=‘ ‘ Action commences Recommended adaptation pathway ~ ~ ====== Alternative adaptation pathway
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Template 2

Template 2 adds
features like alternative
pathways, decision
points, and preparation
and effectiveness time
frames though remains
high level describing
the adaptation options
and triggers. Wording
becomes more concise
and specific, and not as
visually dependent as
Template 1, with the
removal of the
graphics. The inclusion
of a summary
adaptation pathway
textbox provides
opportunity to outline
the preferred
adaptation pathway.
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Adaptation Pathway Summary

Adaptation Option

access from erosion risk and be implemented by 2100.

The recommended adaptation pathway is continuing to avoid placing new uses and development in current and projected coastal hazard
areas. Where development has occurred, construction of wet sand fencing and resilient foreshore vegetation should commence by 2040.
From 2070, likely increased risk to coastal inundation will require staged relocation of parkland and foreshore infrastructure away from
hazard zones. By 2080, planning should commence for construction of hard engineering structures to protect critical (non-relocatable) road
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Road access impeded by coastal hazards
triggers protect options such as beach ._
nourishment, seawalls, revetments and groynes
A .
>
Planning Horizon Present 2040 2070 2100
Projected Sea Level Rise 00m 02m 05m 0.8m
LEGEND
. DeﬁiSIO”‘_ point e hed Option preparation time
(when trigger value is reached) . . . . Non-intervention Nature Based Retreat
) @ O-tion effective timeline
e Recommended adaptation pathway
€ Ooption reducing in effectiveness Avoid Accommodate - Protect

eee Alternative adaptation pathway



Hazard Risk Levels = 0.0 m SLR 02m SLR 0.5mSLR 0.8 mSLR

L 1 | | >

Te m p I ate 3 Coastal Inundation

I VMACP Category Adaptation Option

further complexity and

options within the
MACP hierarchy and Dune nourishment to enhance
. Nature-Based natural habitat and mitigate .
multiple pathways, as hazard risk
well as triggers to

explain d_ecision ecommodate Upgrade access structures for
points. Risk levels are greater resilience
also included

anngSide the Retreat shared trail and access
planning horizons and structures from current position
Retreat

Trigger: Beach Access
Failure or Safety Risk

Trigger: risk of harm/injury to beach users
from dune scarp prior to peak season

|

Trigger: Dune Scarp
<5 m from Trail

Trigger: Dune Scarp <5 m from
Current Carpark position

Trigger: Dune Scarp
<5m from
Retreated Carpark
Position

projected sea level
rise to show the
vulnerability to coastal ! .

. . Short-term protection - repair
hazards with time. existing revetment (along with beach
This template is Protact RS

Intended for l_Jse ona Long-term protection - construct
local scale with a revetment/seawall

Retreat carpark back from dune

crest and maintain capacity

focus on actions and T T T T T T T T T T >
decision making. Planning Horizon Present 2040 2070 2100
LEGEND
- Non-intervention - Retreat - Necessary option preparation time — Recommended adaptation pathway
':‘(’I;é‘ - Avoid - Accommodate - Approximate option effective lifetime =mmm=  Alternative adaptation pathway
‘w7 BMT - Nature Based - Protect Time when option is reducing in © Decision point (when trigger value is reached)

effectiveness
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ASSESS MONITOR TRIGGER PREPARE  IMPLEMENT NOT
& REVIEW FEASIBLE

1
Template 4 EFFECTIVE RISK REDUCTION (PURPLE)

e FEASIBILITY/ EFFECTIVENESS
SONERISKREPUCTION(GREY) REDUCES WITH RISING SEA LEVEL

Template 4 is a
combination of Template on Non-intervention
3 and Template 1 intervention

blending the complexity

of the pathway's options [2) Avoid ? ﬁ @ :L:::;:%:.Z ::f.ife »
with clarity through visual w o

design and graphics. @ Dune / vegetation
The template includes g W' SILEEIT
p Nature-based ‘N' ”’ h Dune and beach

Adaptation Actions

the risk scale, multiple e et
options with multiple

pathways, and o
preparation and

effectiveness time. The

template limits wording

around triggers or the 6 Retreat
preferred adaptation

pathway to maintain the

|, Redesign/upgrade
@l infrastructure

Accommodate

Planned relocation of
built assets / land use
transition

presentation theme. This

style is useful for working 0 Protect Feasible engineering to
through the detail with (major MR /[ GUEIEEED
collaborative project engineering) =100

partners.

) ﬁ;,\"

Feasible engineering to

Pr LS MY hold the line
(:""“ _ b o \‘ (no beach)
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NATURE BASED transitioning to RETREAT

0.0 mSLR(Present) 0.2 m SLR (2040) 0.5 m SLR (2070) 0.8 m SLR (2100)

Small scale

Public
Private

Drainage controls

SLSC
Utilities
Roads
Private

Dune and beach
nourishment
(large scale)

Renourishment with
structures
(e.g. groynes)

Seawall

'Example template provided by Alluvium Consulting



Template 5

Template 5 groups the
adaptation options by
site, rather than by
option, and is intended
for regional studies
with many sites of
interest.

Adaptation pathways
are presented within
each site and can be
made as detailed or as
simplistic as needed.
The template can
include details on
triggers, decision
points, and option
effectiveness for a
larger study.
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Undeveloped Areas

Open Coast Shoreline

River Mouth/Estuary

Harbour

LEGEND

Non-intervention

Avoid

Sea level
rise projections

0.8 m

Update planning framework to limit future
development

Locate new areas for development away from

coastal hazards

Accept loss of land where within risk thresholds

Active dune and coastal habitat management

Relocate key infrastructure further landward
where practicable

Undertake resilient design of public facilities

Construct coastal protection to limit erosion in .
critical areas

Monitor for new risks, hazards and developments
Update estuary management plans as required

Upgrade boat ramp facilities as part of asset
renewal

Localised works such as raising seawall crest

levels, scour protection along access road,
improve drainage works

Retreat

- Protect

Nature Based

H Option continues effectiveness
H Option is no longer effective

Accommodate



Template 6

Template 6 sorts
options by Functional
Type as per the VRC
Guidelines and the
Adaptation Actions
Compendium. The
template is designed
to allow more details
on more options of
varying planning
horizons and is ideal

Functional Type

Land Management,
Planning and Design

Nature Based

7 2040
_— (02m SLR)

Prepare a special area adaptation plan for the foreshore
including options for relocation/ modification of built
foreshore assets in the erosion hazard areas (lifesaving
club, cafe, other assets)

— Sea level
/7/ rise projections
2070

(0.5m SLR)

2100
(0.8 m SLR)

Review road access
viability for disaster
management purposes

Review planning provisions and conditions for areas

vulnerable to coastal hazards

Undertake dune protection and enhancement

Plant seagrass meadows
and mangrove forests

Maintenance of nature based approaches where
implemented

. 7 : Undertake beach Monitor beach widths and Undertake beach
for reg|0na| scale Engineering nourishment levels nourishment
discussions.

Implement drainage upgrades Design and construct
buried seawall aligned to
access road
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Template 7

Template 7 is an
alternative to Template
6, where descriptive
text is removed and
replaced with colour
codes based on the
MACP Adaptation
Option hierarchy. The
template is designed to
list many adaptation
actions under each
Functional Type, along
with their timeline
feasibility and map out
an Adaptation
Pathway, making it an
ideal use in a
preliminary options
analysis stage.
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Functional Type Adaptation Action

Land Management,
Planning and Design

Nature Based

Engineering

LEGEND

- Non-intervention

Land acquisition or swap
Planning Overlays
Mangrove Forests

Sand Fencing

Vertical Seawalls
Drainage upgrades
Shellfish Reefs

Rock Breakwaters

- Nature Based
- Accommodate

Present Day

I Retreat
- Protect

2070
(0.5 m SLR)

Sea level
rise projections
2100
(0.8 m SLR)




Level 5

99 King Street
Melbourne

VIC 3000

Australia

+61 (0) 3 8620 6100

Registered in Australia
Registered no. 010 830 421
Registered office

Level 5, 348 Edward Street,
Brisbane QLD 4000 Australia

For your local BMT office visit www.bmt.org

Contact us
enquiries@bmtglobal.com

www.bmt.org

Follow us
www.bmt.org/linkedin
www.bmt.org/youtube
www.bmt.org/twitter

www.bmt.org/facebook
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