
A U S T R A L I A

PALAU

FEDERATED STATES OF 
MICRONESIA

REPUBLIC OF 
MARSHALL ISLANDS

NAURU

TUVALU

FIJI

TONGA

NIUE

SAMOA

TOKELAU

KIRIBATI
(PHOENIX ISLANDS)

COOK ISLANDS
VANUATU

SOLOMON 
ISLANDS

PAPUA NEW
GUINEA

KIRIBATI
(LINE ISLANDS)

KIRIBATI
(GILBERT ISLANDS)

INDONESIA

NEW CALEDONIA

HAWAII

FRENCH 
POLYNESIA

P A C I F I C  O C E A N

S O L O M O N
S E A

C O R A L
S E A

P H I L I P P I N E
S E A

North F i j i
Basin

South Fi j i
Basin

To
ng

a  
   

   
  T

re
nc

h

Ontong Java
Rise

Manihiki
Plateau

Mar ia
n a

   
Tr

en
c h

G r e a t          B a r r i e r          R e e f

(Kiribati)

150°W

150°W

165°W

165°W

180°

180°

165°E

165°E

150°E

150°E

135°E

135°E

15°N 15°N

0° 0°

15°S 15°S

AUSTRALIA

KIRIBATI
(GILBERT ISLANDS)

KIRIBATI
(PHOENIX ISLANDS)

TOKELAU

PAPUA
NEW GUINEA

INDONESIA

PALAU

COOK ISLANDS
VANUATU

SAMOA

FIJI

SOLOMON
ISLANDS

NAURU

FEDERATED STATES 
OF MICRONESIA

TUVALU

NIUETONGA

REPUBLIC OF 
MARSHALL ISLANDS

KIRIBATI
(LINE ISLANDS)

NEW CALEDONIA

HAWAII
150°W165°W180°165°E150°E135°E

15°N

0°

15°S

AUSTRALIA

KIRIBATI
(GILBERT ISLANDS)

KIRIBATI
(PHOENIX ISLANDS)

TOKELAU

PAPUA
NEW GUINEA

INDONESIA

PALAU

COOK ISLANDS
VANUATU

SAMOA

FIJI

SOLOMON
ISLANDS

NAURU

FEDERATED STATES 
OF MICRONESIA

TUVALU

NIUETONGA

REPUBLIC OF 
MARSHALL ISLANDS

KIRIBATI
(LINE ISLANDS)

NEW CALEDONIA

HAWAII
150°W165°W180°165°E150°E135°E

15°N

0°

15°S

AUSTRALIA

KIRIBATI
(GILBERT ISLANDS)

KIRIBATI
(PHOENIX ISLANDS)

TOKELAU

PAPUA
NEW GUINEA

INDONESIA

PALAU

COOK ISLANDS
VANUATU

SAMOA

FIJI

SOLOMON
ISLANDS

NAURU

FEDERATED STATES 
OF MICRONESIA

TUVALU

NIUETONGA

REPUBLIC OF 
MARSHALL ISLANDS

KIRIBATI
(LINE ISLANDS)

NEW CALEDONIA

HAWAII
150°W165°W180°165°E150°E135°E

15°N

0°

15°S

0 1000 km 0 1000 km0 1000 km

GeoCat № 79066

Published by Geoscience Australia, Department of Industry, Canberra, Australia. This map is published with
the permission of the CEO, Geoscience Australia.
© Commonwealth of Australia (Geoscience Australia) 2014. With the exception of the Commonwealth Coat
of Arms and where otherwise noted, all material in this publication is provided under a Creative Commons
Attribution 3.0 Australia Licence http://creativecommons.org/licenses/by/3.0/au/.

EXPLANATORY NOTES:
Potential Vulnerability of Natural Groundwater Systems to Mean Sea-level Rise
This map shows the relative potential vulnerability of groundwater systems on islands in the Pacific region
to relative mean sea-level rise (SLR) for the period 2070–2099 considering sea-level rise data under a
higher emissions scenario (RCP8.5). Potential vulnerability was assessed for the assumed principal aquifer
on islands with potential for supporting permanent fresh groundwater. Ratings of potential vulnerability are
on a relative scale based on a combination of potential impact (sensitivity and exposure) and system
adaptability of a groundwater system to future climate impacts (Figure 1). Islands with Higher potential
impact and Lower system adaptability are more likely to experience Higher potential vulnerability. This map
was compiled using existing island-scale datasets and publicly-available information in combination with
expert knowledge. The methodology used to produce the map is described in the companion project report
by Dixon-Jain et al. (2014). This regional map is intended to be used as a first-pass indicator of the relative
potential vulnerability of Pacific Island groundwater systems to future mean SLR based on a consistent set
of assumptions and consistent regional data.

SCALE 1:10 000 000

WORLD MERCATOR PROJECTION
WGS84

POTENTIAL VULNERABILITY
OF GROUNDWATER IN

THE PACIFIC REGION TO
FUTURE SEA LEVEL

(2070–2099)
SHEET 4 OF 7

BIBLIOGRAPHIC REFERENCE:
Dixon-Jain, P., Norman, R., Stewart, G., Fontaine, K., Walker, K., Sundaram, B., Flannery, E., Riddell, A.,
Wallace, L. 2014. Pacific Island Groundwater and Future Climates: First-Pass Regional Vulnerability
Assessment. Record 2014/43. Geoscience Australia: Canberra. http://dx.doi.org/10.11636/Record.2014.043

ACKNOWLEDGMENTS:
This map has been produced by Geoscience Australia and funded by the Australian Government
Department of the Environment under the Pacific-Australia Climate Change Science and Adaptation
Planning (PACCSAP) Program.

Expert knowledge was provided by Pacific Island hydrologists (Tony Falkland and Ian White). Input from the
Applied Geoscience and Technology Division (SOPAC) of the Secretariat of the Pacific Community is
acknowledged.

Various datasets were provided by the Commonwealth Scientific and Industrial Research Organisation
(CSIRO), the Bureau of Meteorology (BoM), the Secretariat of the Pacific Community (SPC) and the
Regional Coastal Susceptibility Framework for the Pacific Islands Project team.

Cartography by Veronika Galinec, Products and Promotion, Geoscience Australia.

This Commonwealth publication uses information from CSIRO. CSIRO advises that the information
contained in this publication comprises general statements based on scientific research. The reader is
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This map shows the distribution of potential for permanent fresh groundwater and surface water in each country as a proportion of island area. This provides an indication of the availability of
natural freshwater in each country, but does not account for actual volumes of available fresh groundwater and surface water, or the relative dependence on these water sources.

This map shows the distribution of island types based on the hydrogeological characteristics of islands in the Pacific region. Data from Dahl (1998–2006) and multiple literature sources and
expert opinion.

This map shows population density for islands in the Pacific region and can provide an indicator of the population stress on the natural groundwater system. Data modified from AIR Worldwide
(2011) and Tokelau National Statistics Office (2011).
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Figure 1

The potential vulnerability of a groundwater system to
future sea level has been assessed through a
vulnerability framework, which considers the
components of sensitivity, exposure, potential impact
and system adaptability.
• Sensitivity relates to the intrinsic ability of a
groundwater system to resist the impact of SLR.
• Exposure considers the degree to which a
groundwater system comes in contact with SLR.
• Potential impact is the combination of the sensitivity
and exposure of the groundwater system to SLR.
• System adaptability considers the capacity for
groundwater systems to be managed based on their
inherent physical properties.
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