Coastal damage on the north coast of Kosrae 8/9 December 2008
The north and east coast of Kosrae has experienced significant damage due to coastal flooding over the
last few days. The cause of the flooding was not due to a tsunami (tidal wave) with there being no
earthquakes or other events that create a tsunami in this region of the Pacific at this time.
Rather the coastal flooding was due to weather conditions well to the north of Kosrae creating large
swell waves that have moved south over the Pacific. There have been weather advisories over the last
few days to expect large surf conditions on north facing coastlines over all of Micronesia, the Marshall
Islands and the Marianas. Considerable damage was also experienced on the eastern coast of Majuro1
and a couple of days later the east coast of New Ireland, outer islands of Bougainville, Manus and parts
of East Sepik in Papa New Guinea resulting in over 50,0000 people being displaced2, as the swell
waves moved south.
The swell waves reaching the north coast of Kosrae were on average around 6 to 8 feet high, with some
up to 11 to 12 feet. However, the height of the waves breaking on the edge of the reef off of Tafunsak
would have seemed much larger. The period of the swells waves, or the time between each wave crest,
was very long around 13 to 16 seconds.
When swell waves break on the edge of the reef, they pump water on to the reef flat resulting in water
levels over the reef flat being higher than normal. If the wave period is long, more water is pumped on
to the reef resulting in higher water levels over the reef. This is known as wave set-up. With higher
water levels on the fringing reef this allows larger wave heights to travel over the reef and reach the
shoreline. The long time between each wave crest also increase the height waves run-up over the beach
or coastal defence and land behind the beach causing more flooding than normal. The run-up,
overtopping and flooding of the coastal areas along Tafunsak and other north facing coasts is natural
and would be expected under wave conditions such as these.
However, the damage on Kosrae could have been much worse. The wave conditions occurred four or
five days before spring tides. If these waves had coincided with a high spring tide as would be occurring
the following weekend, the damage would have been much greater.
These large swell events, due to particular storm conditions well north of Kosrae, appear to happen
every now and again. In December 1969 two storms in the North Pacific between 40ºN and 50ºN
resulted in swell waves of between 4 m and 6 m (12 to 18 ft) travelling over 7000 km to the south. This
affected the north coast of Kosrae as well as the northern coasts of islands in Kiribati, Tuvalu, Samoa,
Cook Islands and Tahiti. A similar wave event is also likely to have damaged the old school buildings
in Walung in 1979.
These wave conditions, and the damage that has been caused, has nothing to do with climate change.
These storm conditions happen from time to time and will result in damage to property and roads that
are located too close to the coastline. However, it does emphasis just how vulnerable much of the
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http://pidp.eastwestcenter.org/pireport/2008/December/12-10-01.htm
http://pidp.eastwestcenter.org/pireport/2008/December/12-12-05.htm

property and infrastructure located close to the coastline is on Kosrae is. As the influence of climate
change increases, damage to property and infrastructure located too close to the coast will become more
frequent.
Doug Ramsay
d.ramsay@niwa.co.nz
New Zealand
9 December 2008

Wave conditions off of Kosrae – 7 to 9 December 2008
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Significant wave height (average of the highest one third of waves) forecast off Kosrae between 7 to 9
December (blue line) and wave period (the time between wave crests) – red line. Data from NOAA
Wavewatch III model.

