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Greenland will be far greater contributor
to sea rise than expected

by Staff Writers
Irvine CA (SEX) May 232, 2014

NOAA Technical Report NOS CO-OPS 073

Sea Level Rise and Nuisance Flood Frequency
Changes around the United States

City Dock in Annapolis, Maryland. Photo Credit: Amy McGovern.

Silver Spring, Maryland
June 2014

8/15/2014 Antarclica's ice discharge could raise sea leve] faster than previously thought — ScienceDaily

ScienceDaily

Your source for the latest research news

Antarctica's ice discharge could raise sea level faster than previously
thought

Date: August 13, 2014

Source: Potsdam Institute for Climate Impact Research (PIK)
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STORMY FUTURE FOR U.5. INSURERS

Economic losses due to

saddene Losses from U.5. Extreme Weather Disasters — 2011-2012 extreme weather have been
d to i ———— . agrowing dramatically over
learn of ! PR the past few years - costing
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Press Release: Coalition of

poses a growing risk to the

financial stability of insurance companies and has broad
ramifications for the economy and society, as our newest report,
Stormy Future for U5, Property and Casualty Insurers: The Growing

Costs and Risks of Extreme Weather Events, points out.




IMPLICATIONS

Rate of heating: 0.000025 degree Celsius

Lessons from
Past Warmings

Planetary fevers that come on suddenly—
such as the scenario unfolding today—are
much harder on life than the slower ones are.
The fossil record shows that the slow shift to
a hothouse from 120 million to 90 million
years ago, during the Cretaceous period, was
innocuous relative to the PETM, which was
1,000 times more abrupt. The latter episode
has long been analyzed for clues to how our
own warming trend will play out, but today’s
much faster temperature change suggests
that the consequences for life on earth will be
harsher than anything that has come before.

per 100 years

Duration: Millions of years

Overall warming: 5°C

Main underlying cause: Volcanic eruptions

Environmental change: Oceans absorbed
carbon dioxide slowly so did not acidify

146 Millions of Years Ago (mya)

l
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Nov 2012

N

N

\

to adapt or migrate

Cretaceous Hothouse (Slow)

Lifes response: Nearly all creatures had time

PETM (Moderately fast)

Rate of heating: 0,025 °C per 100 years
Duration: Thousands of years

Overall warming: 5 °C

Main underlying cause: Volcanoes; methane
bubbling up from the ocean bottom; peatand
coal fires; thawing permafrost

Environmental change: The deep sea acidified

Life’s response: Some seafloor life went extinct,
but most life on land adapted or migrated

Life's response: Poleward movement of many
species; habitat loss; coral bleaching; extinctions

65 mya

56 mya |

EMOSCIFRNIE

| ‘Now and Then

How fast the world warms depends on
how fast greenhouse gases build in the
atmosphere. Projections anticipate a
warm-up of about eight degrees Celsius
by 2400 if fossil-fuel burning and carbon
sequestration go unaltered. The projected
carbon release, about 5,000 petagrams,
is similar in volume to what fueled the
Paleocene-Eocene Thermal Maximum,
or PETM, but the past rate, once thought
to be rapid, was slower than today’s.

Graphic by Jen Christiansen

PETM — Paleocene-Eocene Thermal Maximum (hace 56 millones de afos)

Temperature Rise

(degrees Celsius)

Global temperature is rising much more quickly today than it did during the PETM

Modern: Fueled by high emission rates

o (up to 25 petagrams of carbon a year),
global temperature is rising quickly and
will level off only when emissions cease
PETM: Slow but steady emissions
49 (up to 1.7 petagrams of carbon a year)

Where we

resulted in a more gradual heating of
are today

the planet some 56 million years ago

| |
10,000 20,000

Greenhouse gas release begins Duration (years)

July 2011, ScientificAmerican.com 59

Modern Warming (Fast)
Rate of heating: 1to 4 °C per 100 years
Duration: Decades to hundreds of years

Overall warming: 2 t0 10 °C, projected over the
next 200 to 300 years

Main underlying cause: Fossil-fuel burning

Environmental change: Acidifying oceans; more
extreme weather, glacier melting; sea-level rise

PETM: [ITLI6°C
en 10a 20
milenios = [15
GtC/afno

Presente: 19
GtC/afio = JT3-
5°Cen0.1a0.2
milenios (de 4 a
160 veces mas
rapido)



Change in Annual Temperature
H OW FAST IS FAST? Iate-21st-centurgy minus present usingpz7 climate models

Stanford Report, August 1, 2013
Climate change on pace to occur 10
times faster than any change recorded
in past 65 million years, Stanford
scientists say

The top map shows global

temperatures in the late 21st century, (| C
based on current warming trends. The 123456 12.47
bottom map illustrates the velocity of

. . Velocity of Climate Change
climate change, or how far species in required to maintain the current annual temperature

any given area will need to migrate
(up mountains or poleward) by the
end of the 21st century to experience
climate similar to present.

km/yr
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ﬁ ULI . Continents jUIiOS ~ 95
L™
"o trillones de
% . Atmosphere (1955-1996) BTU

Data source: Levitus, Antonov and Boyer (2005)
Earth™ heat balance presented in units of 10#° joules
equivalent to 94,781,707 trillion Btu (British thermal units).

Si el océano se enfriara por 0.1°C (0.18°F) el calor
traspasado a la atmdsfera seria suficiente para
aumentar su temperatura por 100°C (180°F).

Aun cuando la concentracion de gases de invernadero
se mantuvieran constante con los valores de hoy dia, el
calor guardado en los océanos aumentaria la
temperatura promedio global por aproximadamente 0.5°
C (1° F) durante las prdoximas décadas.



Robin E. Bell — The Unquiet Ice — i
Scientific American, February 2008 i

[ICE MOVEMENT 101]
Steady State in a Frozen Country

Snow r\
Evaporation —

- from ocean

Ice stream
within ice sheet

Iceberg

Seaice

ck)

Ice shelf

Bedrock (floating in sea)

Grounding
line

A Schematic diagram shows how an ice sheet flows downslope

across its underlying bedrock toward the sea, while snowfall from evaporated sea-
water replenishes part or all of the ice mass at its surface. Most of the ice flowing from the continental interior is

carried to the sea by ice streams, relatively fast-moving conveyor belts of ice that break away from the surrounding sheet; the ice sheet travels
seaward as well, albeit much more slowly. Once the base of the moving ice leaves its “grounding line,” the floating ice is (a_lled an ice shelf, and it
displaces a mass of water equal to its weight, raising the sea level accordingly. Throughout most of the past several millennia those processes did
not raise sea level or shrink ice sheets because seawater evaporation and inland snowfall roughly balanced the discharge of ice into the sea.

gla-

Das, S.B., I. Joughin, M. D. Behn, I. M. Howat, M. A. King, D. Lizarralde, and M. P. Bhatia
(2008), Fracture Propagation to the Base of the Greenland Ice Sheet During Supraglacial n.
Lake Drainage. Science doi 10.1126/science.1153360 -

“Instruments placed around the lake, which covered an area of 2.2sq miles and was up to .-
40ft deep, found that a huge crack or "moulin” (from the French for mill) opened up in the i ice
which allowed about 11.6 billion gallons of water to flow down to the bedrock in under 24
hours.
The pressure of the liquid water flowing between the ice sheet and the bedrock lifted the
surface of the ice sheet by up to 20 feet at the point where the lake had formed in the
summer of 2006, according to the findings of the study published in the journal Science.

[DISTURBING EQUILIBRIUM]
Not So Steady, Not So Frozen

Newly discovered networks of liquid water in and under ice sheets may make the
ice far less stable than investigators previously thought—and far more sensitive to
the effects of global warming.

Heat e Summer N
from sun meltwater ——
o Moulin e
o ——

[—Depvession from
subglacial lake

Direction of motion

Heat from friction
between moving
ice and bedrock Drainage from

o one subglacial
lake into another

Meltwater
lubrication

Geothermal
heat

4 Slippery Slope
Water under the ice, no matter how it gets there, can lubricate the
contact between bedrock and the bottom of an ice sheet. In Greenland
the warming Arctic climate has led to surface meltwater that
gushes into crevasses, or moulins, and drains along with the solar heat
it carries to the base of the ice sheet. The drainage has been strongly
linked to the acceleration of ice movement toward the sea. In
Antarctica, drainage of surface meltwater is relatively unimpor-
tant to ice-sheet movement, but water accumulates at the base
of the ice sheets in other ways. It melts out of the bottom of
the ice from geothermal 0 or frictional heat g that is
trapped by the insulating thickness of the ice itself. It is also
present as an extensive system of subglacial rivers and lakes
that drain into one another o In Antarctica the water at the
base of the ice sheets is almost entirely isolated from the
direct, short-term effects of global warming, but its lubricating
effect makes the sheets sensitive to any disturbance that could
remove impediments, such as buttressing ice shelves, to their flow.

Direction of motion
P .

tion goes to zero over a lake

“-‘

Subglacial lake

Ice stream slowly moves
toward sea, driven by gravity
Antarctic ice shelf

forms buttress,
stabilizing ice stream

» Help! I'm Losing
My Buttress!

Slippery ice streams, particularly in
W9§t Ar}tarctica, would likely s‘lidg melting break up ice shelf
rapidly into the sea under gravity if

itwere not for the bracing effect of

the floating ice shelves that sur-

round the continent 0 Relatively

warm air and ocean water in recent

! - N (L(-
years, however, have caused ice y

; 5 With no buttress, ice sheet
shelves to thin and, in the case of accelerates toward sea
1%

Warm sea and surface

Larsen B, to break up o With its

buttress gone, a moving ice stream

is no longer prevented from crash- i S
ing into the sea and causing a rapid

rise in sea level

SCIENTIFIC AMERICAN 65
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Deslizamiento de los “ice sheets”

iceberg

Causaria un aumento mucho mas rapido



ON LAND

Surface melting
begets more melting

Snow reflects the sun’s
light and heat, keeping
ice below it from melting.
Where it melts, exposed
dark ice absorbs heat.

OUTLE‘[
GLACIER

:d\]"nck > __ R

) |

Meltwater fractures ice and

" lubricates the bottom, speeding flow

As glaciers thin,
their surface sinks
to lower altitudes,
where temperatures
are higher.

Ablation zone
Spring and summer
loss exceeds winter
accumulation.

2005 54 cubic miles
- 1996 22 cubic miles

One estimate of net annual
loss of ice in Greenland

Summer Meltwater plunges into
meltwater open crevasses and

pools on the moulins, breaking up the
ice surface and ice and lubricating its base,
forms lakes. which accelerates flow.

Ice Slipping Away

Ice sh covering Greenland and West
Antarctica are shrinking unexpectedly fast,
and the outlet glaciers that carry inland
ice into the sea are accelerating. Multiple
processes are speeding the loss of ice.

S

A

T SEA

Thinner ice has a weaker grip on the land
and can’t hold the accelerating glacier

Ice Velocity

Jakobshavn Isbra,
the biggest outlet
glacier in Greenland,
flows twice as fast as
in 1995. The ice moves
fastest at the front.

SOURCES: ERIC RIGNOT, NASA!
JET PROPULSION LABORATORY;

JAY ZWALLY, NASA GODDARD SPACE
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8 miles/....
year
g Ice Loss From
----------- Iceberg Calving
; 2005
11 cubic
miles
1995 | bR
e | 6 cubic
30 15 0 | miles

Distance from
1992 front (miles)

4 Warmer oceans erode
- floating ice at its base

Some glaciers end in a floating ice
tongue, which buttresses the land ice
behind it. As the ocean warms, it erodes
the ice tongue from below, weakening

it and causing it to break up.

Warm currents eat away the grounding
line, where the floating ice meets the
bedrock. Pressure at depth lowers ice’s
melting point, making it even more
vulnerable to warmer water.

Jakobshavn’s floating Rapid
ice tongue has retreated  jceberg
four miles since 2000.

calving

. POLAR
SCIENCE CENTER, UNIVERSITY OF WASHINGTON

ART AND TEXT BY JUAN VELASCO, NGM
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Maximum Potential Sea-Level Rise

Location Volume Potential Sea-
Level Rise (m)

East Antarctic Ice Sheet 26,039,200 64.80
West Antarctic Ice Sheet 3,262,000 8.06
Antarctic peninsula 227,100 0.46
Greenland 2,620,000 6.55
Other 1ce caps, fields, glaciers 180,000 0.45
Total 32,328,300 80.32

%USGS Source: Poore, Williams, and Tracey, 2007




Greenland Ice Sheet Loses Its Last Grip
By Becky Oskin, Senior Writer | March 16, 2014 02:02pm ET
Nature Climate Change, March 16 2014 F A

Major ice drainages in Greenland overlain on a
map of measured ice surface velocities. The
northeast Greenland ice stream (NEGIS),
Jakobshavn Isbrae (JI), Helheim Glacier (HG) and
Kangerdlugssuaq (KG) catchments are shown.

Until now, researchers thought northeast
Greenland's glaciers weren't kicking in to
the increase in melting. "This suggests
that Greenland's contribution to global
sea level rise may be even higher in the
future."”

The northeast Greenland ice sheet lost
more than 10 billion tons of ice per year
since 2003.



http://www.livescience.com/20082-greenland-glaciers-velocity.html

)

Gigaton/Year

Alce Mass (

|
w
=]
=]
I

—600
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Greenland Ice Mass Change Rate

Composite Data
- - - -Linear Fit
—— 10—Year Doubling Time
5-Year Doubling Time

Annual mass change of Greenland ice
sheet based on the input-output method,
an analysis of gravity measurements, and
a best-estimate composite (Shepherd et
al., 2012).

The increasing Greenland mass loss in Fig.
1 can be fit just as well by exponentially
increasing annual mass loss, a behavior
that Hansen (2005, 2007) argues could
occur because of multiple amplifying
feedbacks as an ice sheet begins to
disintegrate. A 10-year doubling time
would lead to 1 meter sea level rise by
2067 and 5 meters by 2090. The dates are
2045 and 2057 for 5-year doubling time
and 2055 and 2071 for a 7-year doubling
time.

Tipping points? Sea Level Change Approximations

Average MonthIIyArctic Sea Ice Extent I l I
September 1979 - 2013
5 -
4+ -
- Linear
v 3r g
D N
]
2 Exponential
(10—Year Doubling)
<>
1r N 8-16mm/yr |
IPCC AR5
report 2013
D | t | |
2000 2020 2040 2060 2080 2100

Five-meter sea level change in 21st century under assumption
of linear change and exponential change (Hansen, 2007), the
latter with a 10-year doubling time.

Hansen, J.E., and M. Sato, 2012: Paleoclimate implications for
human-made climate change. In Climate Change: Inferences
from Paleoclimate and Regional Aspects. A. Berger, F.
Mesinger, and D. Sijacki, Eds. Springer, pp. 21-48,
doi:10.1007/978-3-7091-0973-1_2.

The problem is, by the time the data record is long enough to
be convincing, it may be exceedingly difficult or impossible to
prevent sea level rise of many meters.



PROYECIONES PARA 2090 - 2099

Downloaded from rsta.royalsocietypublishing.org on December 19, 2010

164 R. J. Nicholls et al.
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Figure 1. A graphical summary of the range of IPCC AR4 [5] sea-level-rise scenarios (for 2090-
2099) and post-AR4 projections (see table 1) possible in a 4°C world. The dotted lines represent
the minimum (0.5m) and maximum (2.0m) bounds considered in terms of impacts in this study.
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| SAN JUAN BAY SEA LEVEL RISE (from April 1962) |
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“Just a small amount of sea level rise, including what we may well see within the next
20 years, can turn yesterday’s manageable flood into tomorrow’s potential disaster.”



SEA LEVEL ABOVE MSL (m)

Sea Level Rise measured at Magueyes Island, La Parguera, Lajas

MAGUEYES SEA LEVEL RISE (from January 1955)
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journal homepage: www.elsevier.com/locate/quascirev

Viewpoint
Expert assessment of sea-level rise by AD 2100 and AD 2300 @Cmsmk

Benjamin P. Horton*"*, Stefan Rahmstorf®, Simon E. Engelhart®, Andrew C. Kemp ¢

?Institute of Marine and Coastal Sciences, School of Environmental and Biological Sciences, Rutgers University, New Brunswick, Nj 08901, USA
b Division of Earth Sciences and Earth Observatory of Singapore, Nanyang Technological University, 639798, Singapore

¢ Potsdam Institute for Climate Impact Research, Telegrafenberg AG2, 14473 Potsdam, Germany

'jDeparnnenr of Geosciences, University of Rhode Island, Kingston, RI 02881, USA

® Department of Earth and Ocean Sciences, Tufts University, Medford, MA 02155, USA

A survey of sea-level scientists published last month found that most experts believe the
IPCC’s worst-case estimate is actually about the best we can expect if we aggressively cut
greenhouse gas emissions starting now. Failing that (and we’re failing!), they said, we can
expect 2.3 to 4 feet of rise by 2100, and 6.5 to 9.8 feet by 2300.

Some scientists believe that we could get even wetter. Climate crusader (and former head
of the NASA Goddard Institute for Space Studies) James Hansen has been warning for
several years about feedback loops such as methane released from melting permafrost;
these feedback loops could cause ice melt — and sea-level rise — to dramatically speed up
over time, conceivably raising the oceans by 16 feet by the end of the century.
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Global and Planetary Change
Vol 108:149-157, 2013

journal homepage: www.elsevier.com/locate/gloplacha

Are beach erosion rates and sea-level rise related in Hawaii? @cw[k

Bradley M. Romine **, Charles H. Fletcher ™!, Matthew M. Barbee ™!, Tiffany R. Anderson !, L. Neil Frazer ™!

2 University of Hawaii Sea Grant College Program cjo State of Hawaii, Department of Land and Natural Resources, Office of Conservation and Coastal Lands, 1151 Punchbowl Street, Room
131, Honolulu 96813, HI, USA
b University of Hawaii at Manoa, Department of Geology and Geophysics, 1680 East-West Rd, POST Room 701, Honolulu 96822, HI, USA

ARTICLE INFO ABSTRACT
Article history: The islands of Oahu and Maui, Hawaii, with significantly different rates of localized sea-level rise (SLR,
Received 30 March 2013 approximately 65% higher rate on Maui) over the past century due to lithospheric flexure and/or variations

Accepted 20 June 2013

X ) in upper ocean water masses, provide a unique setting to investigate possible relations between historical
Available online 28 June 2013

shoreline changes and SLR. Island-wide and regional historical shoreline trends are calculated for the islands
using shoreline positions measured from aerial photographs and survey charts. Historical shoreline data are

I:':T:\)Es' optimized to reduce anthropogenic influences on shoreline change measurements. Shoreline change trends
shoreline are checked for consistency using two weighted regression methods and by systematic exclusion of coastal
coastal regions based on coastal aspect (wave exposure) and coastal geomorphology. Maui experienced the greatest
beach extent of beach erosion over the past century with 78% percent of beaches eroding compared to 52% on Oahu.
erosion Maui also had a significantly higher island-wide average shoreline change rate at —0.13 + 0.05 m/yr com-
fECESS‘i‘On pared to Oahu at —0.03 + 0.03 m/yr (at the 95% Confidence Interval). Differing rates of relative SLR around
Hawaii Oahu and Maui remain as the best explanation for the difference in overall shoreline trends after examining

—otherinfluenceson shareline change including waves sedimentsupply and lirtoral pracesses and anthropo.
genic changes; though, these other influences certainly remain important to shoreline change in Hawaii. The
results of this study show that SLR is an important factor in historical shoreline change in Hawaii and that
historical rates of shoreline chanee are about two orders of maenitude ereater than SLR

© 2013 Elsevier B.V. All rights reserved.

Sea level rise is an important factor in historical shoreline change in Hawaii and that
historical shoreline change are about two orders of magnitude greater than SLR.




23 de diciembre de 2013
5:27 p.m.Ciencia y Tecnologia

Unas 413 playas se erosionan al perderse hasta casi cuatro pies de costa al afio

Por Agencia EFE

La Habana - El balneario de Varadero, primer polo turistico de sol y playas en Cuba, pierde entre 70 centimetros y un
metro de linea costera al afio debido a la erosidn provocada por la elevacién del nivel del mar, informd hoy un medio
oficial.

"Varadero tiene pérdidas anuales de entre 40,000 y 50,000 metros cubicos de arena, debido a la erosidon intensa
asociada a la elevacion del nivel medio del mar", precisé el jefe de la oficina de manejo costero del Centro de
Servicios Ambientales de Cuba, Oscar Garcia.

En declaraciones a la estatal Agencia de Informacidon Nacional (AIN), Garcia explicé que la linea costera en la
peninsula de Hicacos, donde esta asentado el balneario en la provincia de Matanzas, retrocede a un ritmo de entre
70 centimetros y un metro por afio (de dos pies con tres pulgadas a tres pies con tres pulgadas).

Segun el experto, el pais desarrolla programas especificos para conocer la vulnerabilidad de riesgo de esas areas y
adoptar medidas concretas, como la prohibicidon de construcciones sobre las dunas de arena.

El reporte asegurd que instituciones de los ministerios de Ciencia, Tecnologia y Medio Ambiente y del Turismo
trabajan de conjunto en el programa de manejo sostenible del balneario.

"Varadero es objeto constante de investigaciones, lo cual permite desarrollar programas de manejo y gestion a largo
plazo para garantizar que continie como principal polo turistico del pais", indicd por su parte el experto en Ciencias
Geograficas, Alfredo Cabrera.

Datos oficiales del ailo pasado seialan que la erosion esta presente en alrededor del 84% de las playas repartidas a
lo largo del archipiélago cubano, que tiene unos 4,000 kilometros de costas.

En total se estima que unas 413 playas cubanas muestran algun indicio de erosion, con un ritmo de retroceso de la
linea de costa estimado en 1.2 metros por afio (casi 4 pies).

Entre las soluciones aplicadas por las autoridades para proteger las playas esta el suministro artificial de arena.

En Varadero, adonde llegan mas de un millon de turistas al afo, se han depositado desde 1987 casi 2.9 millones de
metros cubicos de arena en diversos tramos a lo largo de sus 20 kildmetros.
http://www.elnuevodia.com/elmarsetragalasplayasencuba-1674397.html
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Slow loss of famed Jamaica beach points to threats across Caribbean
By DAVID McFADDEN/Associated Press; cbprdigital@gmail.com (Oct 4, 2014)

NEGRIL, Jamaica — Tourists from around the world are drawn to a stretch of palm-

fringed shoreline known as “Seven Mile Beach,” a crescent of white sand along the

turquoise waters of Jamaica’s western coast. But the sands are slipping away and

Jamaicans fear the beach, someday, will need a new nickname.

* “The beach could be totally lost within 30 years,” said Anthony McKenzie, a senior
director at the agency.

* “We need to be looking 50 years into the future,” he said. “We can’t keep going into
places with pristine beaches, immediately put in hotels and then end up with the
same problem in 10 years’ time because those beaches are eroding away.”
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Sink tank: In Miami, climate scientists ask,
“How deep, how soon?”

By Greg Hanscom

Ines Hegedus-Gan

Harold “Hal” Wanless is a wizened walrus of a man who presides ov
the University of Miami’s geology department from a fluorescent-lit
basement at the north end of campus. His walls are decorated with

“There’s a lot of silly dreaming about how
we’re going to handle this,” he told me
during a recent visit to the walrus cave.
“We’re going to handle this by relocating.”
Harold “Hal” Wanless

“We are severely altering the atmosphere,”
Wanless told me. “To think that we are
going to have a gradual rise in sea level is
ludicrous.”
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Fignre 8. Return Periods of nuisance level flood events in (a) 1950 and (b) 2012 at NOAA gauges.

The frequency of nuisance flooding events is
increasing and accelerating in many locations. The
annual number of days impacted by nuisance
flooding is increasing at an accelerated rate along
much of the U.S. East and Gulf Coasts.




Miami vise: Rising seas put the squeeze on a

sun-drenched beach town B s
By Greg Hanscom 3 4 L —% "
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It’s a balmy, mid-November morning in Miami Beach, Fla., and I'm htt / / : I : HE H
://grist.org/cities/miami-vise-rising-seas-

sitting at one of the cafe tables in front of the local Whole Foods, p g g g
sipping a cup of coffee, and watching the tide come up. Oh, you can’t p ut-t h e-sq ueeze-on-a-sun -d renc h e d - bea C h -
see the ocean from here. The tide is gurgling up through the storm t /
drains along the street. own

We need not be in close proximity to the sea!!!l
With the right planning, Miami Beach could become the new Venice, navigable by

boat and accessed via elevated light rail.

“If there was a silver lining to Hurricane Sandy,” Morales continues, “it’s that areas
that did not think sea-level rise and resiliency were important — including
Manhattan, the financial capital of the world — woke up one morning and said,
‘This is my problem too.”” Jimmy Morales, Miami Beach Mayor
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Hawaii’s Beaches Are in Retreat, and
Its Way of Life May Follow

By CORNELIA DEAN
Little by little, Hawaii's iconic beaches are disappearing.

Most beaches on the state’s three largest islands are eroding, and the erosion s likely to

accelerate as sea levels 1ise, the United States Geological Survey is reporting.

Ehe New JJork Eimes

August 24, 2013

Where Sand Is Gold, the Reserves Are
Running Dry

By LIZETTE ALVAREZ

FORT LAUDERDALE, Fla. — With inviting beaches that run for miles along South Florida’s
shores, it is easy to put sand into the same category as turbo air-conditioning and a decent
mojito — something ever present and easily taken for granted.

As it turns out, though, sand is not forever. Constant erosion from storms and tides and a
rising sea level continue to swallow up chunks of beach along Florida’s Atlantic coastline.
Communities have spent the last few decades replenishing their beaches with dredged-up
sand.
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Superstorm
——t NEW YORK CITY — Sandy engulfed
Storm Surge: Block b
‘ elping the Hudson
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all the way to Albany, around 240

kilometers north (not shown). Barriers

Storm surge and sea-level rise threaten New York City. would protect that entire corridor.

Hurricane Sandy’s 34-meter (11-foot) surge was the

highest to hit the city’s metropolitan area. Like most cities,

New York bases protection plans on maps ﬁom the Backfill Problem

Federal Emergency Management Agency, which show Barrier gates could close for only a
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Sea-Level Rise Exacerbates Coastal Erosion

A recent analysis of more than a century's worth of data forebodes severe

losses of coastal land.

n 7 March 1962, what became

known as the Ash Wednesday
Storm struck the mid-Atlantic coast of
the US. Boosted by a high spring tide,
the storm's waves grabbed sand nor-
mally outof reach and dumped it in off
shore shoals, In Delaware, the storm
pushed the shoreline back 80 meters.

Today, Delawares beaches have
largely recovered, thanks to the steady
action of long-wavelength waves that
move sand from shoals to beaches, This
fake-and-give plays out on beaches all
over the world, It's responsible for the
remarkable longevity of barrier is-
lands and, indeed, for the formation of
beaches in the first place.

Short-term local recoveries, how-
evet, belie 4 protracted global trend.
Af least 70% of the world's beaches
are in what seems like permanent re-
freat. An increase in storminess or a
decrease in replenishment could be
responsible for the long-term loss, but

24 February 2004  Physics Today

meteorological records of the past cen-
tury evince no such changes,
Instead, as Keqi Zhang, Bruce
Douglas, and Stephen Leatherman of
Florida International University
demonstrate in a fortheoming paper,
the culprit appears to be sea-level
rise.’ As Barth's climate warms, sea-
water expands and long-frozen gla-
ciers and ice caps shed meltwater into
the ocean. The most recent estimates
put the mean global increase in sea
level at 1.5-2.0 millimeters per year*
Sea-level rise doesn't by itself erode
heaches. Rather, it acts like a gradual,
relentlegsly swelling tide that extends
the destructive power of storms.
That finding might not seem sur-
prising. However, the FIU re-
searchers have also vindicated a 42-
year-0ld model that quantifies the
relationship between sea-level rise
and erosion. Formulated by pioneer-
ing coastal engineer Per Bruun, the

model makes a grim prediction for the
sandy beaches of the US East Coast
and elsewhere: Without expensive re-
medial action, each centimeter of sea-
level rise will be accompanied by a
loss of about a meter of beach. Within
a century, oceanfront properties, like
those in figure 1, could end up lier-
ally at the front of the ocean,

Shifting sands

Quantifying the relationship between
sea-level rise and erosion isn't easy.
The short-term movement of sand
perpendicular to the shoreline (cross-
shore) is much stronger than any
change associated with sea-level rise.
And at many heaches, the movement
of sand parallel to the shore (long:
share) is much stronger than in the
cross-shore direction,

Like the physicist's spherical cow,
Bruun's 1962 model sweeps those dif
fioulties under a rug of simplification.”
His starting point s an ideal beach
that has no longshore transport. He
defined & closure depth D, below
which waves lack the energy to shape

hitp:/fwww,physicstoday.org

EDITOR : JOSE JAVIER PEREZ OTERO : clencla@einvevodia.com
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Inaccién El portavoz de los vecinos
denuncia que se han quejado ante las
autoridadesy que no han hecho nada

MAELO VARGAS SAAVEDRA
maelo.vargas@gfrmedia.com

Cada vez que sube la marea,
el agua cubre algunas de las
calles de la comunidad coste-
raElSeco, en Mayagiiez, y las
autoridadesestatalesy muni-
cipales ‘presuntamente no
hanhechonada pararesolver
la situacion.

La denunciala hizo Samuel
Vézquez, actuando como
portavoz de un grupo de pes-
cadores, duefios de negocios
yresidentes de lacomunidad
El Seco, quien comunicé a El
Occidental que las calles San
Pablo y la Hellinger, las mds
cercanas a la orilla de la pla-
ya, son las que se afectan
cuando sube la marea y el
agua salada sale por el siste-
ma de alcantarillado.

“El problema es que el nivel
del agua, cuando sube la ma-
rea, estd muy altoy sale por las
calles, lo que afecta este sector
de nuestra comunidad”, dijo
“Sammy”, como se le conoce al
pescador, aldestacarquelaen-
trada a la villa pesquera se
afecta con el agua estancada
por diasysemanas, en algunas
ocasiones.

Explicé que una solucién a
corto plazo seria subir el nivel
delacalleyhacerlo que se co-
noce como manholes y alcan-
tarillas. para evitar que se
inunden esas calles con el
agua que bota el mar hacia la
comunidad. !

Este medio pudo observar
que el lugar que més se afecta
conlaacumulaciénde aguasa-
lada, esdonde esta unnegocio,
la pescaderfa y la villa pesque-

Como alternativa, el pescador Samuel Vazquez (en la foto) sugiere subir el nivel de las carreteras
para que no se inunden, tal y como se puede observar en la foto. ;

rade la comunidad El Seco.

“Esta situacién lleva muchos
afios, nos afecta a todos, por-
queestamos hablandodeagua
salada y los vehiculos tienen
que cruzar por los lugares
inundados, incluso para llegar
y entrar a sus residencias, por
lo que clamamos que se bus-
que una solucién al problema
lo antes posible” expreso el
pescador.

Indicé que han hecho la de-
nuncia en varias ocasiones e,
incluso cuando los politicos en
campaiia pasan por lacomuni-
dad cada cuatro aiios, se les ha
explicado el problema sin que
hasta el momento ninguno ha-
ya tomado accion.

“Ahora mismo no sabemos si
esto le compete a quién, si al
municipio o a la Autoridad de
Acueductos y Alcantarillados,
porque es la tuberia de las ca-
lles y el desagiie, pero lo que
necesitamos es una pronta so-
lucién al problema y menos
promesas”, sentencio.

Noticias como estas se haran mas frecuentes!!!!!l
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Impactante erosion en playa de Ocean Park

miércoles, 3 de octubre de 2012

Actualizado hace 6 horas

(creado 11:55 a.m.)

Leoncio Pineda Dattari / Inter News Service

La playa del sector de Ocean Park esta siendo tragada por el mar, a la luz de lo que se
puede ver hoy en esa area turistica de la capital, donde la erosidon producto del oleaje llega
ya casi a algunas edificaciones, como es el caso de |la Hosteria del Mar.

El impactante fendmeno ha provocado menos espacio con arena en la zona, que los fines
de semana recibe a miles de baiiistas y turistas, y ha originado un “escalén” de cerca de un
metro para “bajar” al mar.

Verano 2014
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Sandy Beach, Rincén
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permisos de
Sandy Beach
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Escenario de 7 metros en subida del nivel del mar
Topografia: National Geophysical Data Center

Tamano de celda: 90 x 90 metros

Contorno de 7 metros: rojo




LA ZONA MARITIMO TERRESTRE
éAlguien sabe hasta donde se extiende?
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EL NUEVO DIA / jueves, 17 de febrero de 2005

Afecta la erosion a la costa rincoeiia

Por Gladys Nieves Ramirez
pueblos@elnuevodia.com

RINCON - El balneario piiblico de este municipio esta par-
cialmente cerrado luego d?e que la alta marejada derrumbara
parte de un muro de contencién construido para proteger el
drea de las aguas turbulentas.

José Miguel Valle, director de la Oficina de Manejo de Emer-
gencias de Rincén, informé ayer que sélo una seccién bien
limitada del balneario est4 abierta al ptiblico y que el municipio
se encontraba haciendo las gestiones para obtener un permiso
de emergencia del Departamento de Recursos Naturales y
Ambientales (DRNA) y el Cuerpo de Ingenieros para recons-
truir el muro.

Valle informé que el gobierno municipal también le estd
solicitando al DRNA y al programa Sea Grant, de la Uni-
versidad de Puerto Rico, que hagan una investigacién sobre las
razones de la erosi6n tan acelerada que est4 padeciendo Rin-
cén para tomar las medidas pertinentes.

“No tenemos idea a que se debe. Aparentemente, hubo un
cambio en el sistema de corrientes porque el deterioro ha sido
tan acelerado en los pasados 15 afios. Si sigue el mismo patrén,
la zona costera no va a existir”, afirmé.

La situacién movié a residentes y duefios de hospederias en
Céreega, Ensenada y Puntas a edificar barreras de piedra frente
a sus propiedades para defenderse del mar. Sin embargo, el
DRNA paraliz esas obras hace varios dias, hasta que obtengan
los permisos requeridos.

Ante el fenémeno, el representante Tomds Bonilla, del distrito
18, radicé una resolucién en la que solicité a las comisiones de
Recursos Naturales y de la Regién Oeste realizar una inves-
tigacion sobre el impacto del fuerte oleaje en la zona costera de
Rincén.

T

Explanation
Shoreline Date
e 02/08/1936
— 0272111963
033011871
e 100031974
— 012611977
- 03/15/1983
— 011811967
s 04/13/1989
— 08/24/1994
w— Q12172004

s bl

La fuerte marejada que recibe a diario la costa de Rincén ha
causado el derrumbe de un muro en el balneario.

POR SU parte, el senador de Mayagiiez-Aguadilla, Carlos
Pagan, escribi6 una carta al secretario del DRNA, Javier Vélez
Arocho, para que agilice el proceso de otorgamiento de per-
misos a los residentes afectados.

El director de la oficina del DRNA en Aguadilla, Juan Vega
Salamanca, explic que una geéloga de la agencia visit6 el drea
y orientd a los vecinos sobre el proceso a seguir para obtener los
permisos que necesitan para tomar medidas de contingencia.
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Figure 16. Map showing the historical shorelines and transect locations in Reach B-1.
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Erosion arrastrara a los edificios costeros

Por Rob O’Dell
Cox News Service

WASHINGTON - Una cuarta parte de
los hogares situados a una distancia de
500 pies de la costa de playa de Estados
Unidos serd alcanzada por la erosién den-
tro de los préximos 60 afos, advirti6 ayer
tarde la Agencia Federal de Manejo de
Emergencias (FEMA).

Cank 7 il

tor de FEMA.

“Necesitamos que el Congreso apruebe
legislacion para requerir que el costo de la
erosion sea incluido cuando se establezcan
las primas de seguros sobre inundaciones,
y para preparar el trazado de los mapas
sobre erosién de FEMA con la intencién de
determinar las dreas seguras a lo largo de
la costa en las cyales construir”, afirmé
Witt.

EL INAFO]RME, que también rev

- .1 momr.al T
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VIERNES, 3 DE AGOSTO DE 2007

o Om_Unidad67 tes Ni

anuales. En la Florida, las dreas de la costa
en los condados de Brevard y Lee se estdn
contrayendo a un promedio de un pie
anual.

Los efectos peligrosos de la erosién son
ilustrados por el faro del Cabo Hatteras en
Carolina del Norte, dice el informe.
Cuando fue conetmiida an 1870 al farn
estaba a una di
orilla, pero par

sobre erosion costera, similares a los
mapas de valles que se inundan y que se
usan actualmente, para determinar las
dreas seguras a lo largo de la costa para
viviendas y otras construcciones. El estu-
dio dice que tal trazado de mapas costaria
$44 millones para comenzar y $5 millones

annalac nara Aarla manranimianta

tan sélo 160 E NOCiVa ]a e]‘OSiO’]‘l pal‘a

‘e cc

LAS OLAS han dejado al descubierto un basurero utilizado en la década de los afos 60 y

Qque ubica en la playa rincoefa. El cénclave convocado por el Alcalde sera el 23 de agosto.

Urge detener erosion
deantiguo vertedero

ARCHIVO / JORGE A RAMIREZ PORTELA
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i |as costas de Rincon

la destruccion de manglares y las cons
trucciones en la costa, en especial, de

barreras de pi ente a las viviendas

factores que han contribuido
\

ma de la erosion

Esta es un drea altamente sensitiva ¢
inestable que est4 siendo afectada por el
impacto humano, aunque en este punto

1anto realmente contribuye a

ha \tro afos que el m ) nosesal
cavaria los fundamentos de su casa, este p ma. De continuar el manejo

localizada a orillas de la playa Sea Bez actual costa, las playas desapare-
1 Rincén, no la hubiese comprado. cerin”, dijo Thiele

\yer, los peores temores en

uturo de su propiedad fueron confir

1ados. Si continia el patrén de ¢

istrado du

con se quedara sin playas

rdo yo compré e

aba a las
nar esté bien alto, Estamos

cir que esto iba a pas

ompro la casa. Yo tengo

tido y el de mi esg

srupo de cientificos del Serv

sgico Estad

titulado “Cambios Histéricos en la Linea  jugar pelota a cuatro bases. Ahora no se

Costera de Rinc6n 1936-2006”
El estudio abarca
hasta Punta Cadenas. La erosii

sado que el mar ocupe alr
metros de costa que antes cubr
glares y palmares, indico Rob

Jirector del Programa de Evaluacion de  Segiin Lopez, estas agencias deben,

Zonas Costeras del USGS.
Thieler, sin embarg

proceso de erosion se ha acelerado du-  blema ambiental ya que, de continuar

rante los pasados diez afos. El ¢

tam i global, la extraccion de

torno al

los pasados 70 afios

o cabe duda. Si a mi me llegana 56
aqu
jui mi dinero  con, entre las casas y ¢l mar habia més de

yo no tiguas al antigy

", dijo Gon 170 pies. Ahora las casas estdn se|

| precisar que ha invertic

dedor de $1 millén en Ia propied:

Gonzélez escuché el dictamen d
io Geo- al patio de las casas. Aqui habia un piso
nidense (USGS, por sus de cemento 3
que ayer presenté al tico. Yatodo el m
{os de su estudio en-  habia playa que eso era una barbaridad,
comendado por el municipio de Rincény  al punto que usdbamos el espacio para

sde Punta Higuero El alcalde de Rincén, Carlos Lopez, in-

advirtio que el nejo de la costa para atender este pro

), la zona mas afec

s el tramo entre el Balneario de
»sién  Rincén y el hotel Rincon of the Seas.

De hecho, varios residentes de la zona
costera entrevistados por El Nuevo Dia

in Heriberto Medina Quifiones,

ente en las parcelas con-
o Club Néutico de Rin

paradas
Ire-  del mar por unos 30 pies, estim6. “Esto

nos preocupa porque ahora mismo, para

le un el tiempo de bravata, los marullos llegan

y estaba el Club Nau-
rse lo llevé. Antes aqui

puede jugar ni bolita y hoyo, expresé

dict que su administracion enviard copi
al Departamento de Re-

de este estudio
cursos Naturales y Ambientales y a la
Junta de Planificacion.

junto al municipio,

ear un plan de ma-

len- este problema, se afectaria la principal

:na, industria de Rincon: el turismo.

coincidieron en que cadaafio resultamas  HARR vi
compro hace

evidente la pérdida de las playas. cerca de

oma aérea

a orillas de la pf gura que e

ido casl $1 m
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CariCOOS Puerto Rico Storm Surge Atlas (ADCIRC+SWAN)

LWD, SLR = 0.0 m, Cat5 (dP = 900 mb), [270°, 290°, 330°]

Vf = 10 kn, RMW = 10 nm, Vmax = 150 kn

MAXIMUM OF MAXIMUM OF MAXIMUM OF LOCAL WATER DEPTH
ABOVE TERRAIN ELEVATION (m)
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EL PROBLEMA CON EL ESTUARIO DE LA BAHIA DE SAN JUAN

Modelo de Elevacion Digital de 10 metros de resolucion
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Red: MHW shoreline; Blue: +0.5 m
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Si no, ¢Que nos espera?
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