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Developing underpinning information to
support adaptation decision-making
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PACC Projects

« Cook Islands: Geospatial framework for climate change
In the coastal zone of Mangaia Island.

* Fiji: Assessment of climate change on drainage network
and infrastructure in the Tailevu/Rewa and Navua delta
regions.

« Kosrae, FSM: Climate monitoring to underpin “climate
proofing” decision-making and design

Providing evidence-based information to
support climate risk management decision-
making
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Cook Islands / Fiji: Objectives

* Develop baseline information necessary to support a risk-
based approach to climate change adaptation.

e Assess how climate change and sea-level rise will impact:

— on the frequency, magnitude and extent of coastal-related
Inundation along the village / harbour and airport shorelines of
Mangaia Island.

— on the agricultural drainage schemes in the Rewa and Navua
deltas.

 Provide a sound, objective and evidence-based framework
for developing climate change adaptation strategies.

 Demonstrate an approach that is scalable and can be.
transferred and applied to other areas in the Cook Islands /

Fiji (or indeed other Pacific Islands).
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Project Components

e Data collection
— Bathymetry
— Topography
— Wave and water levels

* Cyclone and swell climate modelling (waves and
water levels) and extreme analysis

 Climate change impacts on waves and water
levels (and resulting shoreline conditions)

e Tools for site specific assessment and guidapce
products to use and apply the information
developed.
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New wharf under construction

Water level (tides),
water depth (marine
charts) and wave
conditions are
essential
iInformation for new
maritime and
coastal

Linfrastructure




Coastal Bathymetry / Topography Survey

Bathymetry

200m
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Waves and water levels

Tide and wave recorder (TWR)

Reef slope Reef crest
TWR at 11m

water depth

Reef flat current
profiler
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e Developing Information on:
— Extreme waves and swell
— Extreme water levels
— Wave run-up

— Wave overtopping

 How these will change with
climate change
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Database of extreme
wave & water levels
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Outputs

e Design wave and water level conditions (all
Islands)

e Calculator tools to enable site specific
assessments to be easily made.

 Framework for using and applying the
Information

e |nundation extent maps to help inform land
use planning —
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Assessmen ' iMate change on

drainage networks and Inf*rastructure
In Fiji 1S




Project Components

Climate change

o Extreme rainfall
 Sea level rise and extreme water levels

Field topography and bathymetry data collection

Hydraulic (drainage) modelling

Socio-economic community vulnerability

assessment
Options development and appraisal

Tools and guidance products to use and apply the

iInformation developed.
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Existing drainage guidelines

e Based on:

— Sugar cane — 360 mm of rain /
3 days

— Horticulture (Maize) — 100 mm
of rain / 24 hours

e FOcus now on:
— Dalo (Taro)
— Cassava

— Kumala (Sweet potato) =
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Data collection

e Land levels
* Drainage levels

e River cross-section and flood
plain levels

e Monitor water levels at some
outlets

 Hydrology data
 Bathymetry (seabed) data
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Rainfall intensity change

Rainfall intensity datasets Present day high

e 10min-72 hr » intensity rainfall

e 1-3day probabilities

Global Climate Models | ____ , Future high intensity
(AOGCM’s) rainfall probabilities
Temperature % adjustment to

change — extreme rainfall per °C —

projections of warming

 Temporal and spatial scale issues

* Important large scale issues include deficiencies in simulating:
e Tropical precipitation e
 The El Nifio Southern Oscillation (ENSO)
 The Madden-Julian Oscillation (a 30-90 day variation in tropical

winds and rainfall). ANLLWA
=[-N=-1-), -
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Drainage modelling
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1. Select location
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Socio-economic vulnerability

assessment

.- TR

Develop an understanding of the communities or elements
within communities that are more susceptible to climate-related
risks and how these vulnerabilities may ehange over time.

 Develop an understanding of the underlying causes of
community vulnerability and establish the relative significance of
rainfall, inundation and other climate risk-related vulnerability
within this wider community vulnerability context.

 Reduce barriers to inter-generational adaptation planning

. » Contribute to helping empower community leaders to develop
effective risk re  and adaptatlon optlons and. strategies

-- Ensure that |dent|f|ed3 ' ectively
implemented and that tT.Te, '
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Outputs

 New drainage design guidelines

« Calculator tools to enable climate change
Impacts of extreme rainfall, drainage &
coastal defence performance to be
assessed

e Options assessment and appraisal process
Including socio-economic Inputs

* Increased capacity within LWRM to apply
the process Iin other locations.
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Climate monitoring?tﬁund;erpin “climate
proofing” decision-
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Climate proofing information

ADB ADB climate proofing project:

CLIMATE PROOFING o Extreme rainfall amounts

A Risk-based Approach to Adaptation

2 . 5 - Sea levels

; ” '

o Extreme winds
BUT for Kosrae data gaps

» Lack of data on high intensity (e.g.
short very heavy duration rainfall)

Asian Development Bank

e No sea level data ik

_—NIWA _—
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Rain-gauge network

Existing rain gauge network:

* 6 hourly amounts recording
at airport

* Daily amounts read
manually at Lelu and Utwe

Planned:

 New automatic rain gauge
recording rainfall amounts
every 10 minutes at the

airport 3

__NIWA
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Data logger %
communications and H
Tipping power supply =
bucket rain
gauge
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Sea-level Information

* No sea levels have been
recorded at Kosrae

« Astilling well for a sea-level
recorded was installed in 2000
in Lelu Harbour

Planned:

» New water level recorder at
Lelu (permanent)

 Temporary water level
recorder rotated between at
Okat, Utwe and Walung (10
months each) 3

» Assess sea-level
variability around Kosrae

_—NIWA _—
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Data availability and use

System Schematic Kosrae

PACC Climate Monitoring
[ Epril 2011)
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Meitaki Maata,
Vinaka vakalevu &
Kula ma lulap
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