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$2,700,000
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Partner: SPREP 

PACC Cook Islands: Strengthening the Mangaia 
Harbour and the Island’s Coastline 
The Pacific Adaptation to Climate Change (PACC) project is 
supporting the integration of climate change risks into policy 
frameworks and the implementation of community-based 
adaptation measures in 14 countries throughout the Pacific. 
These actions are intended to increase resilience in three key 
development sectors: water resource management, coastal zone 
management, and food production and food security.

In the Cook Islands, the PACC project focuses on coastal 
management on Mangaia Island, especially on climate proofing its 
harbour. The southernmost point of the 15 islands that comprise 
the Cook Islands, Mangaia has lacked a harbour since it was 
destroyed by tropical cyclones in early 2005. Communities in the 
Cook Islands depend on such harbours for the transportation of 
essential supplies. In response, PACC CI is working on to restore 
and strengthen the existing harbour. PACC CI is also incorporating 
current and future climate change impacts to make the harbour 
stronger and better able to withstand future cyclones and storms. 
PACC CI is working to provide concrete adaptation approaches for 
communities living along the coastline, through developing an 
island level coastal management policy, incorporating climate risks 
and resilience considerations.

Issues
Small island developing states [SIDS], including the Cook Islands, 
are highly vulnerable to climate change and sea level rise due to 
their small land masses and ocean surroundings. SIDS are also 
highly prone to natural disasters such as tropical cyclones.  Many 
coastal communities and their socio-economic infrastructure and 
activities face serious coastal erosion problems caused by storm 
surges and coastal flooding relating to tropical cyclones. 

PACC CI will climate-proof the wharf infrastructure at
Mangaia Harbour. Photo: PACC CI

In addition to sea-level rises 
and strong winds, the following 
climate conditions are considered 
to be potential sources of risk: 

•	 Extreme rainfall events

•	 Droughts

•	 Extreme high air temperatures

Early adaptation measures 
emphasized protecting 
land through ‘hard’ shore 
protection initiatives, instead of 
accommodating sea-level rise; 
however, the latter is increasingly 
garnering attention. In the Cook 
Islands, the focus has been on 
cyclone recovery, reconstruction, 
and disaster management. 
Building on these efforts, PACC CI 
is working to systematise a long-
term adaptive approach.

Actions 
Through a combination of 
measures, the PACC CI project 
will reduce climate-induced 
degradation and erosion of 
coastal areas and infrastructure. 

Policy mainstreaming:

The first of the PACC outcomes is 
devoted to mainstreaming. The 
PACC approach to mainstreaming 
has a dual purpose: 1) to strengthen the ability of institutional 
frameworks, policies and plans to take climate change risks into 
consideration and 2) to improve the capacity of key national 
government and community decision-makers to integrate 
adaptation measures in key decisions. PACC CI work is expected to 
achieve both mainstreaming objectives.  One concrete example of 
PACC CI efforts to incorporate climate change risks into sustainable 
development programmes is the creation of a Coastal Calculator. 
The Coastal Calculator has been designed to help engineers 
determine wave run-up during storms and hurricanes, as well as 
allow them to include sea-level rise projections in the designs of 
harbours and coastal infrastructure. An initial training on how to 
utilise the calculator has been conducted for engineers from the 
Ministry of Infrastructure.

As part of policy mainstreaming efforts, PACC CI is also supporting 
the development of a Communication Action Plan. The Action Plan 
objectives are twofold: 1. Improve project visibility at the national/
pilot level and 2. Increase awareness of climate change, impacts 
and how to increase resilience. Additional policy measures include 
the development of a Mangaia Coastal Management Policy 
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Framework for the Island of Mangaia – coordinated by the Ministry 
of Infrastructure (Cook Islands) in collaboration with SPREP, SPC-
SOPAC and UNDP.

Community-based adaptation:

To determine the most effective adaptation options to be 
implemented under PACC and PACC+, the PACC CI project utilised 
technical assessments from the National Institute for Water and 
Atmospheric Research (NIWA) and SPC-SOPAC. These assessments 
have been useful in analysing the key factors that contribute to 
water levels at the shorelines of Mangaia and elsewhere in the 
Cook Islands.  These factors include astronomical tide, the mean 
level of the sea, storm surges, and wave set-up. Data collection 
has also included the involvement of local communities and their 
experiences of tropical cyclone impacts. Historical databases of 
tropical cyclones have been compared with personal accounts, 
acquired through community meetings and household surveys, on 
the depth and extent of heavy inundation.

Concrete actions within the PACC CI project include training on 
project administration and management, cost/benefit analysis 
training, and training in socioeconomic assessments. These 
efforts support the PACC Core Technical Teams in identifying the 
most important socioeconomic and cultural vulnerabilities of the 
community to changing environmental conditions. 

Additional actions on the ground include reinforcing existing 
coastal infrastructure, specifically climate proofing the wharf 
infrastructure. Cook Islanders depend on their harbours for the 
transportation of essential supplies. PACC CI activities for improving 
the wharf infrastructure include the construction of a new boat 
ramp and heightened resilience of the surrounding harbour 
(removing debris, extending the current concrete pavement area 
and constructing a rock wall). 

For the boat ramp, the design recommendation is to decommission 
the existing ramp and construct a new ramp at the southern end 
of the quay wall. A wall was built along the western side of the 
basin to stop waves overtopping and to make it suitable to relocate 
the boat ramp to this side of the basin where it is calm during all 
sea conditions. The new ramp will be constructed of reinforced 
concrete (thicker than the existing ramp). The existing ramp will 
be rebuilt as an extension of the quay wall towards the north 
thereby increasing the strength of the harbour. The new ramp site 

is designed for accessibility during turbulent weather conditions, 
while the existing ramp is unusable in inclement weather.

For the beach spread zone, the scope of the works will involve the 
demolition and removal of all the old structural elements from the 
old harbour structure and then profiling the exposed beach rock 
platform to form a wave run-up area. This is to avoid waves hitting 
the concrete structure and causing a whirl pool in the harbour area 
which is currently a major risk for unsuspecting swimmers. Work 
will also include improving and extending the existing concrete 
pavement hardstand in order to minimise wave back-scouring 
during storm surges. Finally, a rock wall will be constructed in front 
of the existing natural gully (or channel) immediately to the east of 
the concrete pavement hardstand to minimize wave overtopping 
and destroying the east-end of the harbour.

Impacts
Through this project, PACC CI will be able to demonstrate how 
climate change assessments and demonstrations can be integrated 
into coastal management policies and tangible actions on the 
ground to reduce risks from climate change.  It is expected that 
this will have a significant impact on the usability of the harbour 
infrastructure - making it stronger and better able to withstand 
future cyclones and storms. Project results and lessons will be 
shared regionally and globally, and will generate new knowledge 
as the basis for strategic and regional approaches to climate 
change adaptation among Pacific Island states.
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Coastal communities depend on their harbours for the  
transportation of essential supplies. Photo: PACC CI


