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Predicted climate change impacts of shifting weather patterns, 
accelerating sea level rise and the distinct possibility of perturbation of 

tropical reef ecosystems through change in physiochemical parameters of 
surface water quality (e.g. temperature and CO2 concentration) provides a 

sobering vision of the future for atoll communities & environments.



Changing patterns of coastal processes and vital resources 
such as groundwater are thought to be among the first early 

indicator's of atoll response to accelerated sea level rise / 
climate change. The importance of these resources to the 
security and viability of atoll communities are paramount.



Coastal erosion is frequently cited as a present, and 
increasing symptom of climate change and associated sea 

level rise.



SOPAC (Pacific Islands Applied Geoscience Commission) with its 
limited resources has undertaken coastline monitoring and historical 

analysis and established monitoring baselines in response to specific in-
country requests.  The results of this work point to an overwhelming 

need to systematically expand efforts on a regional scale, particularly 
within the atoll Nations.





Inadequate planning, management and assessment 
capacity within our atoll communities is already placing 

people in situations of increased vulnerability.   
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Urban atoll environments are greatly disturbed and their 
communities already live in vulnerable conditions due to current
population, environmental and resource management pressures.   
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Betio area 1943 – 1.201 km2

area 2004 – 1.557 km2

This is a about a 30% increase in 
land area over the last 60 years. 
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Rural atoll land 
area change
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At this point in time;

Of the locations we have studied a 
greater degree of coastal stability 
is seen in these more pristine rural 
environments.

As a result of the intact nature of 
these natural beach and shoreline 
systems, these environments are 
more resilient to natural 
disturbances such as storms and 
high water events.

This is in direct contrast to our 
urban environments where human 
suffering and loss or damage to 
infrastructure is common during 
even minor storms, etc.  
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Buariki area 1943 – 3.383 km2

area 2004 – 3.484 km2

This is a about a 3% increase in land 
area over the last 60 years. 

A
re

a 
km

2

3.2
3.3
3.3
3.4
3.4
3.5
3.5
3.6
3.6

40 90
1943           1968                 1998  2004 



Understanding shoreline movement allows us to 
avoid unstable coasts and thereby avoid settlement in 

vulnerable locations.  
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Snap shot of groundwater salinity in Tuvalu, 
national data set comparing outer rural islands 

and urban Funafuti (purple).
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The link between groundwater, near shore marine 
water quality and coastal processes.
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