
Studies suggest that atoll
islands will rise in step with
a rising sea

Bg Cbristopher PafA on South Taraloa

s the minibus wobbles over the
dusty, pothole-filled road that runs
the lengtl of South Thrawa isla.u4 a
song blasting over Kiribati's state m-
dio envisions a.n apocalypse for this
fishlook-shaped ato halfi,vay be-

tw€en Honolulu anil Fiji: "The argry sea will
kill us all."

The song, which won a competition orga-
nized by Kiribati's govemmen! reflects the
views of President Anote Tong, who has been
waxning for yeaxs of a knockout punch from
climate change. In ar inteNiaw with CNN in
June, Tong insist€d that rising sea levels alue
to global warming will mean "total aJqnihila-
tion' for this nation of 33 coral islards spread
over a swath of the Central Pacific tie size of
India, ard for other atoll island nations like
Ttrvalu ard the Maldives. In May, Tong an-
nounced tlat Kiribati had spent $87 million
to buy 22 square kilometers ofland oII Varua
Irvu in Fiji as a haven for displaced citizens,
cementing his nation's global reputation as
a.u early victim of climate charge.

Many scientists quietly demur.
No doubt, the sea is coming: In a 2013 re-

porq the U.N, Intergovemmental Parel on
Climate Charge predicted that global sea lev-
els ]vill rise up to 1 meter by 2100. But recent
geologic shrdies suggest tiat the coral reefs
supporting sandy atoll islards wiU grow ard
rise in tardem with the sea- The only islard-
ers who will have to move must ilo so forl&e
same reason as millions ofpeople on tlrc con-
tinents: because they live too close to shore.

Paul Kencl\ a geomo4)hologist who now
heads ttle University ofAucklaud's School of

sciencemag.or8 SCIENCE



Environment in New Zealand, was the first
to question the dire forecasts for Kiribaii and
similax island nations. In 1999, the World
Bank asked him to evaluate the economrc
costs of sea-level rise ard climatq change to
Pacific island nations. Kench, who had been
studying how atoll islands evolve over time,
says he had assumed that a rising ocean
would engulf the islands, which consist of
sand perched on reefs. "That's what everyone
thought, and nobody questioned it," he says.

is reassuring, Kench and othe$ found when
they &illed deep cores into reef islands to
probe how they rcsponded to past sea-level
charges. In a February repoft irt GeophAsi{al
Research Lefiers,Ihe researchers found that
the island of Jabat in the Marshall Islands
emerged on a rcef 4800 to .d000 years ago,
when sea levels were rising as fast as they are
expected to rise over the nelt cenflrry Other
suppo( for the model has come from moni-
toring how shorelines respond to seasonal

t}Ie washed-away village of Tebunginako on
Abaiang island; and ubiquitous broken sea-
walls. But scientists bla.me these woes on
human activity: causeways, sard removal,
and poorly designed seawalls. "Pictures of
flooding you see on the news have more to
do with poor shoreline management and
people settling on marginal land than with
sea-level rise," sa]s Simon Donner, a climate
scientist at the Universitj/ of British Colum-
bia, Va.ncouver, in Carada who has examined
sealevel \,?riability in South Tbrawa.

Some Kiribati ofncia.ls agree: "[E]vidence
shows thai widespread erosion along the
ocean and lagoon shorelines is primaxily due
to [ocal] human activities," wrote Naomi
Biribo, permanent secretaxy in the fisher-
ies ministry and her Ph.D. a.dviser, geomor-
phologist Colin Woodrotre of the UniveNiw
of Wollongong in AustEli4 in the July 2013
issue of SuBtqinability Scienoe. "lFl:urther
encroachment onto the active beach will ...
inoeas[e] erosion and susceptibility of the
reef islands to articipated sea-level rise:

Srill. people liviflB on lower ling and nar- ,{\
rower seclions of islands a-re unquestion-,lf.
ably \'rlnerable to rising seas. especially on \{)
islands like South Tbrawa, where 50,000 rl

people live elbow-to-elbow in 15 squaxe ki-
lometels. Washover events dump salt water
onto freshwater lenses-pocketl of rainwa-
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But when he scoured the litera-
turc, he could not find a single
study to support that scenario.

So Kench teamed up with Pe-

ter Cowell, a geomoq)hologist
at the University of Sydney in
Aushalia, to model what might
happen. They found that dur-
ing episodes of high seas-at
high tide during El Niio events,
which ruise sea level in the Cen-
tral Pacifig for example-stom
waves would wash over higher
and higher sections of atoll is-
lards. But instead of eroding
lard, the waves would mise
island elevation by depositing
sand prcduced ftom broken
com.l, coralline algae, mollusk,
and foraminifera" Kench notes
that reefs ca.n $ow 10 to 15
millimeters a year-faster thar
the sealevel rise expected to

No need to redraw the map
The coral reefs underlying many Pacif c atolls can catch
sediment and srow.

ter trapped in porous coral
below the sand-rendering it
undrinkable for weeks, until
ftesh water floats back to the
surface. Areas aheady prone
to flooding during storms will
have to be abandoned.

Shore hugge$ on South
Taxawa will be able to find
sa-fer land elsewhere in Kiri-
bati, such as Kiritimati, also
known as Christmas Islard,
which at about five times the
size of Manhattan is the laxg-
est atoll in the world. Most
of its residents live in a lee-
ward paxt of the island that's
7 meters above sea level.

Vanua Lev'u in Fiji is a
less appealing refuge. The
purchase wa^s "a publicity
stunt," scoffs Teburoro Tito,
a fbrmer president of Kiri-

occur later this century "As long as the rcef
is hea.lthy and generates an abundart supply
of sand, therc's no reason a reef islald can r
$ow and keep up," he a-rgues.

This equilibrium may not mean that all ar-
eas of atolls will rcmain habitable, says Scott
Smithers, a geomorphologist at James Cook
Universit]a Townsville, in Australia. "The
changes might happen at a rate that exceeds
the recoveryi he sa]s. But the geologic record
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chalges in wave and wind pattems, inves-
tigating how exheme events like tsurlarlls
rcshape islands, ard arallzing aerial photos
and satellite images from the pa"st 60 yeaxs,

which have shown that the I5-centimeter
sea-level rise over the past ha,lf-century has
had no discernible effect on atolls.

Tbng ha"s drawn worldwide att€ntion
to evidence of his own: Bikeman islet off
South Tbruwa, which is already submerged;

bati and member of the opposition party
Protect the Maneaba. Aheady home to 270
farmers from the Solomon lslands, the
steep, hilly tract may accommodate only a
few hundred more people. If the optimists
are dght, no one from Kiribati will have to
leave their country anyMay. I

Christopher Pal& i.^ a Teriter in Wqshing-
ton, D.C.
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