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Summary

m Contrary to the IPCC’s
statement that it is “very
likely” sea-level rise is
accelerating, the highest
quality coastal tide
gauges from around the
world show no evidence
of acceleration since the
1920s.

m Local and regional
sea levels continue to
exhibit typical natural
variability, unrelated to
changes in the global
average sea level.

m Local sea-level
trends vary considerably
because they depend not

only on the average global

trend, but also on tectonic
movements of adjacent
land.

Global Sea-Level Rise:
An Evaluation of the Data*

By Craig D. Idso, David Legates, and S. Fred Singer

Sea-level Rise

According to the Working Group I contribution to the Intergovernmental
Panel on Climate Change’s (IPCC) Fifth Assessment Report (IPCC,
2013), “it is very likely that the global mean rate [of sea level rise] was
1.7 1.5 to 1.9] mm yr' between 1901 and 2010 for a total sea level rise
of 0.19 [0.17 to 0.21] m” (p. 1139) and “it is very likely that the rate
of global mean sea level rise during the 21st century will exceed the
rate observed during 1971-2010 for all Representative Concentration
Pathway (RCP) scenarios due to increases in ocean warming and loss of
mass from glaciers and ice sheets” (p. 1140).

Also according to the IPCC (2013), mass loss from the Greenland and
Antarctic ice sheets over the period 1993-2010 expressed as sea-level
equivalent was “about 5.9 mm (including 1.7 mm from glaciers around
Greenland) and 4.8 mm, respectively,” and ice loss from glaciers be-
tween 1993 and 2009 (excluding those peripheral to the ice sheets) was
13 mm (p. 368). The total is 23.7 mm (5.9 + 4.8 + 13), which is slightly
less than 1 inch.

* Excerpted from Idso, C.D., Legates, D. and Singer, S.F. 2019.

Climate Science. In: Climate Change Reconsidered II: Fossil Fuels.
Nongovernmental International Panel on Climate Change. Arlington Heights,
IL: The Heartland Institute. The following individuals also contributed to this
Policy Brief: Joseph L. Bast, Patrick Frank, Ph.D., Kenneth Haapala, Jay
Lehr, Ph.D., Patrick Moore, Ph.D., and Willie Soon, Ph.D. For lead author
bios, see page 15.



Like ice melting, sea-level rise is a research
area that has recently come to be dominated by
computer models. Whereas researchers work-
ing with datasets built from long-term coastal
tide gauges typically report a slow linear rate
of sea-level rise, computer modelers assume a
significant anthropogen-
ic forcing and tune their
models to find or predict
an acceleration of the
rate of rise. This Poli-
cy Brief reviews recent
research to determine if
there is any evidence of
such an acceleration and
then examines claims
that islands and coral
atolls are being inundat-
ed by rising seas.

Recent Sea-level Trends

The recent Pleistocene Ice Age slowly ended
20,000 years ago with an initially slow warm-
ing and a concomitant melting of ice sheets.
As a result, sea level rose nearly 400 feet to
approximately the present level. For the past
thousand years it is generally believed that
globally averaged sea-level change has been
less than seven inches per century, a rate that is
functionally negligible because it is frequently
exceeded by coastal processes such as erosion
and sedimentation. Local and regional sea lev-
els continue to exhibit typical natural variabil-
ity—in some places rising and in others falling
—unrelated to changes in the global average
sea level.

Measuring changes in sea level is difficult
due to the roles and impacts of gravity

“THIS SECTION REVIEWS
RECENT RESEARCH TO
DETERMINE IF THERE IS

ANY EVIDENCE OF SUCH AN
ACCELERATION AND THEN
EXAMINES CLAIMS THAT ISLANDS
AND CORAL ATOLLS ARE BEING
INUNDATED BY RISING SEAS.”

variations, density of the water due to salinity
differences, temperature of the water, wind,
atmospheric pressure differences, changes
in land level and land uses, and uncertainty
regarding new meltwater from glaciers. The
change in technologies used to measure sea

level with the arrival

of satellite altimetry
created discontinuities
in datasets resulting in
conflicting estimates of
sea levels and their rates
of change (e.g., Chen et
al., 2013; Cazenave et
al., 2014). While some
researchers infer from
satellite data rates of sea-
level rise of 3 mm yr! or
even higher (Nerem et al., 2018), the accuracy
of those claims have been severely criticized
(Church et al., 2010; Zhang and Church, 2012;
Parker, 2015; Parker and Ollier, 2016; Morner,
2017; Roach et al., 2018). Others have spliced
together measurements from different locations
at different times (Church and White, 2006). In
fact, all the (very slight) acceleration reported
by Church and White (2006) occurred prior to
1930—when CO2 levels were under 310 parts
per million (Burton, 2012).

Many researchers place the current rate of
global sea-level rise at or below the IPCC’s
historic estimate for 1901-2020 of 1.7 mm/
year. Parker and Ollier (2016) averaged all the
tide gauges included in the Permanent Service
for Mean Sea Level (PSMSL), a repository
for tide gauge data used in the measurement
of long-term sea-level change based at the Na-
tional Oceanography Centre in Liverpool, En-
gland, and found a trend of about + 1.04 mm/
year for 570 tide gauges of any length. When
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they selected tide gauges with more than 80
years of recording, they found the average
trend was only + 0.25 mm/year. They also
found no evidence of acceleration in either
dataset.

Parker and Ollier (2017) described six datasets
they characterized as especially high quality:

m The 301 stations of the PSMSL database
having a range of years greater than or
equal to 60 years, “PSMSL-301.”

m Mitrovica’s 23 gold standard tide stations
with minimal vertical land motion suggest-
ed by Douglas, “Mitrovica-23.”

m Holgate’s nine excellent tide gauge records
of sea-level measurements, “Holgate-9.”

m The 199 stations of the NOAA database
(global and the USA) having a range of
years greater than or equal to 60 years,
“NOAA-199.”

m The 71 stations of the NOAA database
(USA only), having a range of years great-
er than or equal to 60 years, “US 71.”

m The eight tide gauges of California, USA
of years range larger than 60 years, “Cali-
fornia-8.”

According to Parker and Ollier (2017), “all
consistently show a small sea-level rate of rise
and a negligible acceleration.” The average
trends and accelerations for these datasets are:

m +0.86£0.49mm/yearand+0.0120+0.0460
mm/year2 for the PSMSL-301 dataset.

m +1.61£0.21 mm/yearand+0.0020+£0.0173
mm/year2 for the Mitrovica-23 dataset.
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m +1.77£0.17mm/yearand +0.0029+0.0118
mm/year2 for the Holgate-9 dataset.

m +1.00£0.46 mm/yearand+0.0052+0.0414
mm/year2 for the NOAA-199 dataset.

m +2.12+£0.55mm/yearand—0.0077+0.0488
mm/year2 for the US 71 dataset.

m +1.19£0.29mm/yearand+0.0014+0.0266
mm/year2 for the California-8 dataset.

Bezdek (2017) notes “one region in the USA
identified as being particularly susceptible to
sea-level rise is the Chesapeake Bay region,
and it has been estimated that by the end of
the century Norfolk, Virginia could experience
sea-level rise of 0.75 meters to more than 2.1
meters.” The author’s research revealed that
water intrusion was in fact a “serious problem
in much of the Chesapeake Bay region” but
“due not to ‘sea level rise’ but primarily to land
subsidence due to groundwater depletion and,
to a lesser extent, subsidence from glacial iso-
static adjustment. We conclude that water in-
trusion will thus continue even if sea levels de-
cline.” The author goes on to recommend wa-
ter management policies that have been “used
successfully elsewhere in the USA and other
nations to solve water intrusion problems.”

Wang and Zhou (2017) studied two tide gauge
stations in the Pearl River Estuary on the coast
of China (Macau and Hong Kong), applying a
“peaks-over-threshold model of extreme val-
ue theory to statistically model and estimate
secular parametric trends of extreme sea level
records.” Tide gauge data for Macau and Hong
Kong spanned the period 1925-2010 and
1954-2014, respectively. In describing their
findings, the two Chinese researchers note
there are “evident decadal variations in the
intensity and frequency of extremes in [the]
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sea level records,” but “none of the parame-
ters (intensity and frequency) of daily higher
high-water height extremes in either Macau or
Hong Kong has a significant increasing or de-
creasing trend.” Similar results were obtained
upon examination of trends of extremes in tidal
residuals, where Wang and Zhou again report
“none of the parameters presents a significant
trend in recent decades.”

Watson (2017) notes “some 28 of the 30 lon-
gest records in the Permanent Service for
Mean Sea Level (PSMSL) global data hold-
ings are European, extending as far back as
1807 (Brest, France). Such records provide
the world’s best time series data with which

Figure 1
Location of tide gauge records in Eu-
rope with at least 80 years of reporting
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Source: Watson, 2017, Figure 1, p. 24.

to examine how kinematic properties of the
trend might be changing over time.” He chose
83 tide gauge records with a minimum of 80
years reporting, at the locations shown in Fig-
ure 1, and used “a recently developed analyt-
ical package titled ‘msltrend’ specifically de-
signed to enhance estimates of trend, real-time
velocity, and acceleration in the relative mean
sea-level signal derived from long annual av-
erage ocean water level time series.”

Even though “the msltrend package has been
specifically designed to enhance substantially
estimates of trend, real-time velocity, and ac-
celeration in relative mean sea level derived
from contemporary ocean water level data
sets,” Watson (2017) reports (with apparent
surprise), “Key findings are that at the 95%
confidence level, no consistent or compelling
evidence (yet) exists that recent rates of rise
are higher or abnormal in the context of the
historical records available across Europe, nor
is there any evidence that geocentric rates of
rise are above the global average. It is likely a
further 20 years of data will distinguish wheth-
er recent increases are evidence of the onset of
climate change—-induced acceleration.” Wat-
son (2017), like many other researchers, ob-
served “the quasi 60-year oscillation identified
in all oceanic basins of the world (Chambers,
Merrifield, and Nerem, 2012).”

Frederikse et al. (2018) comment on how “dif-
ferent sea level reconstructions show a spread
in sea level rise over the last six decades,” cit-
ing among the reasons for disagreement “ver-
tical land motion at tide-gauge locations and
the sparse sampling of the spatially variable
ocean.” The authors create a new reconstruc-
tion of sea level from 1958 to 2014 using tide-
gauge records, observations of vertical land
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motion, and estimates of ice-mass loss, terres-
trial water storage, and barotropic atmospheric
forcing and find “a trend of 1.5 + 0.2 mm yr!
over 1958-2014 (1c), compared to 1.3 £ 0.1
mm yr' for the sum of contributors,” an accel-
eration of 0.07 + 0.02 mm yr 2.

Ahmed et al. (2018) used a geographic infor-
mation system and remote sensing techniques
to study land erosion (losses) and accretion
(gains) for the entire coastal area of Bangla-
desh for the period 1985-2015. Because it is
a low-lying river delta especially vulnerable
to sea-level rise, concerns are often expressed
that it could be a victim of global warming-in-
duced sea-level rise (e.g., Cornwall, 2018).
Ahmed et al. find “the rate of accretion in the
study area is slightly higher than the rate of
erosion. Overall land dynamics indicate a net
gain of 237 km2 (7.9 km2 annual average) of
land in the area for the whole period from 1985
to 2015.” Rather than sinking beneath rising
seas, Bangladesh is actually growing into the
sea.

Contrary to the IPCC’s statement that it is
“very likely” sea-level rise is accelerating,
Burton (2018) reports the highest quality
coastal tide gauges from around the world
show no evidence of acceleration since the
1920s or before, and therefore no evidence
of being affected by rising atmospheric CO2
levels. Figure 2 shows three coastal sea-level
measurement records (in blue), all more than
a century long, in each case juxtaposed with
atmospheric CO2 levels (in green).

The mean sea-level (MSL) trend at Honolulu,
Hawaii, USA is +1.48 mm/year; at Wismar,
Germany is +1.42 mm/year; and at Stockholm,
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Sweden is -3.75 mm/year. The first two graphs
are typical sea-level trends from especially
high-quality measurement records located on
opposite sides of the Earth at sites that are little
affected by distortions like tectonic instability,
vertical land motion, and ENSO. The trends
are nearly identical, and perfectly typical: only
about 6 inches per century, a rate that has not
increased in more than nine decades. At Stock-
holm, sea-level rise is negative due to regional
vertical land motion. To see how typical these
trends are, as well as to observe natural vari-
ability for reasons already presented, see the
entire 375 tide stations for which NOAA did
long-term trend analysis at http://sealevel.info/
MSL global thumbnails5.html.

Local sea-level trends vary considerably be-
cause they depend not only on the average
global trend, but also on tectonic movements
of adjacent land. In many places vertical land
motion, either up or down, exceeds the very
slow global sea-level trend. Consequently, at
some locations sea level is rising much faster
than the global rate, and at other locations sea
level is falling. Figure 3 shows sea level since
1930 at Grand Isle, Louisiana, USA and Skag-
way, Alaska, USA.

The best available data show dynamic vari-
ations in Pacific sea level in accord with El
Nifio-La Nifia cycles, superimposed on a nat-
ural long-term rise in the volume of water in
Earth’s oceans (called the eustatic rise) (Aus-
tralian Bureau of Meteorology, 2011; Scafetta,
2013). Though the range of natural variation
has yet to be fully described, evidence is lack-
ing for any recent changes in global sea level
that lie outside natural variation.



http://sealevel.info/MSL_global_thumbnails5.html
http://sealevel.info/MSL_global_thumbnails5.html

Figure 2
Coastal measurement of sea-level rise (blue) in three cities vs. aerial CO2
concentration (green)
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Mean sea level at Honolulu, HI, USA (NOAA 1612340, 760-031, PSMSL 155), Wismar, Germany (NOAA
120-022, PSMSL 8), and Stockholm, Sweden (NOAA 050-141, PSMSL 78). Monthly mean sea level in me-
ters (blue, left axis) without the regular seasonal fluctuations due to coastal ocean temperatures, salinities,
winds, atmospheric pressures, and ocean currents. CO2 concentrations in ppmv (green, right axis). The
long-term linear trend (red) and its 95% confidence interval (grey). The plotted values are relative to the
most recent mean sea-level data established by NOAA CO-OPS. Source: Burton, 2018.

Figure 3
Sea level from 1930, for Grand Isle, Louisiana, USA and Skagway, Alaska, USA

A. Grand Isle, Louisiana, USA
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Islands and Coral Atolls

Small islands and Pacific coral atolls (an island
made of coral that encircles a lagoon partially
or completely) are thought to be particularly at
risk of harm from sea-level rise due to their low
elevation and fragile shorelines. Since global
sea levels have risen slowly but steadily since
1900, and that rise is alleged to have accelerated
since 1990, its negative effects should be visible
as a loss of surface area, but repeated studies
have found this is not the case.

Island researchers gen-
erally have found that
atoll shorelines are most
affected by direct weath-
er and infrequent high
tide events due to EI

“SINCE GLOBAL SEA LEVELS fe
HAVE RISEN SLOWLY BUT
STEADILY SINCE 1900, AND
THAT RISE IS ALLEGED TO

impacts of observed and anticipated sea-level
rise,” noting that “widespread flooding in the
interior of Fongafale on Funafuti Atoll, in Tu-
valu, is often cited as confirmation that ‘islands
are sinking’ (Patel, 2006).” To see if this was
true, the two scientists examined changes in
shoreline position on most of the reef islands
on Tarawa Atoll, the capital of the Republic
of Kiribati, by analyzing “reef-island area and
shoreline change over 30 years determined by
comparing 1968 and 1998 aerial photography
using geographical information systems.”

Biribo and Woodrof-
(2013) determined
that the reef islands of
Tarawa Atoll “‘substan-
tially increased in size,
gaining about 450 ha,

HAVE ACCELERATED SINCE

Nifio-Southern  Oscilla-
tion events and the im-
pacts of increasing hu-
man populations. Pacific
island ecologies are very
resilient to hurricanes and
floods since they happen
so frequently, and plants
and animals have learned to adapt and recover
(Smithers and Hoeke, 2014; Mann and West-
phal, 2016). Most flooding results not from
sea-level rise, but from spring tides or storm
surges in combination with development pres-
sures such as borrow pit digging (a hole where
soil, gravel, or sand has been dug for use at
another location) or groundwater withdrawal.
Persons emigrating from the islands generally
do so for social and economic reasons rather
than in response to environmental threats.

Biribo and Woodroffe (2013) write, “low-lying
reef islands on atolls appear to be threatened by

1990, ITS NEGATIVE EFFECTS
SHOULD BE VISIBLE AS A
LOSS OF SURFACE AREA, BUT
REPEATED STUDIES HAVE
FOUND THIS IS NOT THE CASE.”

driven largely by recla-
mations on urban South
Tarawa, accounting for
360 ha (~80% of the net
change).” Of the 40 is-
lands of North Tarawa,
where population is ab-
sent or sparse, they report
that “25 of the reef islands in this area showed
no change at the level of detection, 13 showed
net accretion and only two displayed net ero-
sion.” In addition, they indicate that “similar
reports of reef island area increase have been
observed on urban Majuro, in the Marshall
Islands, again mainly related to human activi-
ty,” citing Ford (2012). And they say “a recent
analysis of changes in area of 27 reef islands
from several Pacific atolls for periods of 35
or 61 years concluded that they were growing
(Webb and Kench, 2010),” likely “as a result
of more prolific coral growth and enhanced
sediment transport on reef flats when the sea is

Global Sea-Level Rise: An Evaluation of the Data



higher,” under which conditions they note that
“shorelines will actually experience accretion,
thus increasing reef island size (Kinsey and
Hopley, 1991).”

Introducing their study, Kench et al. (2015)
write, “low-lying coral reef islands are coher-
ent accumulations of sand and gravel deposit-
ed on coral reef surfaces that provide the only
habitable land in atoll
nations such as Kiriba-
ti, Tuvalu, and the Mar-
shall Islands in the Pacific
Ocean, and the Maldives
in the Indian Ocean.” And
they write that in extreme
cases, “rising sea level is
expected to erode island

mobilization of sediment
reservoirs and promoting
island  destabilization,”
thereby making them

“unable to support human

habitation and rendering their populations
among the first environmental refugees,” cit-
ing Khan et al. (2002) and Dickinson (2009).

But will this ever really happen?

One phenomenon that suggests it could occur
is the high rate of sea-level rise (5.1 + 0.7mm/
yr') and the consequent changes in shoreline
position that have occurred over the past 118
years at 29 islands of Funafuti Atoll in the
tropical Pacific Ocean. However, Kench et al.
(2015) write, “despite the magnitude of this
rise, no islands have been lost,” noting, in fact,
that “the majority have enlarged, and there has
been a 7.3% increase in net island area over
the past century (AD 1897-2013).” They add
“there is no evidence of heightened erosion
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“IN LIGHT OF THESE FINDINGS,
FORD AND KENCH CONCLUDE
THAT ‘GOVERNMENTS OF
SMALL ISLAND NATIONS NEED
TO ACKNOWLEDGE THAT
ISLAND SHORELINES ARE
coastlines,” forcing “re-  HIGHLY DYNAMIC AND ISLANDS
HAVE PERSISTED AND IN MANY
CASES GROWN IN TANDEM

WITH SEA LEVEL RISE.” ocean reef islands in the

over the past half-century as sea-level rise
accelerated,” noting that “reef islands in Fu-
nafuti continually adjust their size, shape, and
position in response to variations in boundary
conditions, including storms, sediment supply,
as well as sea level.” The scientists conclude
that “islands can persist on reefs under rates
of sea-level rise on the order of 5 mm/year,”
which is a far greater rate-of-rise than what
has been observed over
the past half-century of
significant atmospheric
CO2 enrichment.

Ford and Kench (2015)
used historic aerial pho-
tographs and  recent
high-resolution satellite
imagery to determine
“shoreline changes on

six atolls and two mid-

Republic of the Marshall

Islands.” This work re-
vealed, “since the middle of the 20th century
more shoreline has accreted than eroded, with
17.23% showing erosion, compared to 39.74%
accretion and 43.03% showing no change.”
Consequently, they determine “the net result
of these changes was the growth of the islands
examined from 9.09 km2 to 9.46 km?2 between
World War Two (WWII) and 2010.” In light of
these findings, Ford and Kench conclude that
“governments of small island nations need to
acknowledge that island shorelines are high-
ly dynamic and islands have persisted and in
many cases grown in tandem with sea level
rise.”

Purkis ef al. (2016) observed that “being low
and flat, atoll islands are often used as case




studies against which to gauge the likely im-
pacts of future sea-level rise on coastline sta-
bility.” The authors examined remotely sensed
images from Diego Garcia, an atoll island sit-
uated in the remote equatorial Indian Ocean, to
determine how its shoreline has changed over
the past five decades (1963-2013), during
which time sea level in the region has been
rising more than 5 mm per year, over at least
the last 30 years, based on data they obtained
from the National Oceanographic Data Center.
According to the four scientists, “the amount
of erosion on Diego Gar-
cia over the last 50 years
is almost exactly bal-
anced by the amount of
accretion, suggesting the
island to be in a state of
equilibrium.” Comment-
ing on the significance of
this finding, Purkis et al.
write their study “consti-
tutes one of the few that
have documented island
shoreline dynamics at timescales relevant to
inform projections of future change.”

Testut et al. (2016) acquired baseline data on
both absolute and relative sea-level variations
and shoreline changes in the Scattered Islands
region of the Indian Ocean, based on aerial
image analysis, satellite altimetry, field ob-
servations, and in situ measurements derived
from the 2009 and 2011 Terres Australes et
Antarctiques Francaises scientific expeditions.
They discovered “Grande Glorieuse Island
has increased in area by 7.5 ha between 1989
and 2003, predominantly as a result of shore-
line accretion,” which “occurred over 47% of
shoreline length.” They also note “topographic
transects and field observations show that the

“ACCORDING TO THE FOUR
SCIENTISTS, ‘THE AMOUNT OF
EROSION ON DIEGO GARCIA
OVER THE LAST 50 YEARS IS

ALMOST EXACTLY BALANCED BY
THE AMOUNT OF ACCRETION,
SUGGESTING THE ISLAND TO BE
IN' A STATE OF EQUILIBRIUM."”

10

accretion is due to sediment transfer from the
reef outer slopes to the reef flat and then to the
beach.”

Duvat et al. (2017) studied shoreline change
in atoll reef islands of the Tuamotu Archipel-
ago in French Polynesia by examining aerial
photographs and satellite images of 111 atoll
reef islands from the area taken over the past
50 years. According to the researchers, their
findings bring “new irrefutable evidences on
the persistence of reef islands over the last
decades.” Over the past
three to five decades,
the total net land area of
the studied atolls “was
found to be stable, with
77% of the sample is-
lands maintaining their
area, while 15% expand-
ed and 8% contracted.”
Furthermore, they note
that seven out of the
eight islands that de-
creased in area were very small in area (less
than 3 hectares), whereas “all of the 16 islands
larger than 50 hectares were stable in area.”

McAneney et al. (2017) created a 122-year re-
cord of major flooding depths at the Rarawai
Sugar Mill on the Ba River in the northwest of
the Fijian Island of Viti Levu. “Reconstruct-
ed largely from archived correspondence of
the Colonial Sugar Refining Company, the
time series comprises simple measurements
of height above the Mill floor.” The authors
report their findings as follows: “It exhibits
no statistically significant trends in either fre-
quency or flood heights, once the latter have
been adjusted for average relative sea-level
rise. This is despite persistent warming of air
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temperatures as characterized in other studies.
There is a strong dependence of frequency
(but not magnitude) upon El Nifio-Southern
Oscillation (ENSO) phase, with many more
floods in La Nifa phases. The analysis of this
long-term data series illustrates the difficulty
of detecting a global climate change signal
from hazard data....”

Summarizing her own

that will adjust to changing sea level and climat-
ic conditions,” citing Webb and Kench (2010),
Ford (2013), McLean and Kench (2015), and
Duvat and Pillet (2017). The authors test the the-
ory that rising sea levels were inundating atoll
islands by analyzing “shoreline change in all
101 islands in the Pacific atoll nation of Tuva-
lu.” “Surprisingly,” they write, “we show that all

islands have changed and

that the dominant mode

review of the scientific
literature on sea-level
rise, Curry (2018) writes,
“Tide gauges show that
sea levels began to rise
during the 19th century,
after several centuries as-
sociated with cooling and
sea level decline. Tide
gauges also show that
rates of global mean sea
level rise between 1920
and 1950 were compara-
ble to recent rates. Recent
research has concluded
that there is no consistent

“SUMMARIZING HER OWN
REVIEW OF THE SCIENTIFIC
LITERATURE ON SEA-LEVEL
RISE, CURRY (2018) WRITES,
"TIDE GAUGES SHOW THAT
SEA LEVELS BEGAN TO RISE
DURING THE 19TH CENTURY,
AFTER SEVERAL CENTURIES
ASSOCIATED WITH COOLING
AND SEA LEVEL DECLINE. TIDE
GAUGES ALSO SHOW THAT
RATES OF GLOBAL MEAN SEA
LEVEL RISE BETWEEN 1920
AND 1950 WERE COMPARABLE
TO RECENT RATES.”

of change has been island
expansion, which has in-
creased the land area of
the nation.” The nation
saw a net increase in land
area of 73.5ha (2.9%) de-
spite sea-level rise. While
74% of the islands gained
land area, 27% decreased
in size. “Expansion of is-
lands on reef surfaces in-
dicates a net addition of
sediment,” the research-
ers write. “Implications
of increased sediment
volumes are profound as

or compelling evidence
that recent rates of sea
level rise are abnormal in
the context of the historical records back to the
19th century that are available across Europe.”

Kench et al. (2018) recount the “dispiriting and
forlorn consensus” that rising sea levels will in-
undate atoll islands and argue there is “a more
nuanced set of options to be explored to support
adaptation in atoll states. Existing paradigms
are based on flawed assumptions that islands
are static landforms, which will simply drown
as the sea level rises. There is growing evidence
that islands are geologically dynamic features
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they suggest positive sed-
iment generation balanc-
es for these islands and
maintenance of an active linkage between the
reef sediment production regime and transfer to
islands, which is critical for ongoing physical
resilience of islands.”

Finally, Kench et al. (2018) report “direct
anthropogenic
through reclamation or associated coastal

transformation of islands
protection works/development has been shown
to be a dominant control on island change in
other atoll nations. However, in Tuvalu direct
physical interventions that modify coastal
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processes are small in scale because of much
lower population densities. Only 11 of the
study islands have permanent habitation and,
of these, only two islands sustain populations
greater than 600. Notably, there have been no
large-scale reclamations on Tuvaluan islands
within the analysis window of this study (the
past four decades).” These results, Kench et al.
write, “challenge perceptions of island loss,
showing islands are dynamic features that will
persist as sites for habitation over the next
century, presenting alternate opportunities for
adaptation that embrace the heterogeneity of
island types and their dynamics.”

HiHt
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Small islands and Pacific coral atolls are
not being inundated by rising seas due to
anthropogenic climate change. Direct evidence
reveals many islands and atolls are increasing,
not decreasing, in area as natural process lead
to more prolific coral growth and enhanced
sediment transport on reef flats. Combined
with evidence that sea levels are not rising
at unusual or unprecedented rates around the
world, this means the IPCC’s concern over
rising sea levels is without merit.

Global Sea-Level Rise: An Evaluation of the Data
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