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“"THE GRAVEST EFFECTS OF CLIMATE CHANGE MAY BE
THOSE ON HUMAN MIGRATION AS MILLIONS ARE
DISPLACED BY SHORELINE EROSION, COASTAL
FLOODING AND SEVERE DROUGHT" IPCC
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5. Sea Level
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Takeaways

Since the early 15505, global mean sea level (GMSL) has been rizing at a rate of adout 3.3 mm (0.13
) par wezr This IS twice the estimatad rate tor the JOth century as a whaole

$e2 level has also been rising across the Pacific Islands region. However, regional and local sea leve
trands may ditfer significantly from the 2iohally avweragee rate over mutyear "o muithicecadal time
scales For example, local rates of change dnce the carly 19905 arc aslowaz 1.1 wm (0.43 in) per
year at the HoAokdu tide gauge and 25 high at S amm ((L21 1n) par pear at the Caaalenn tede gauge
Natural patierns o° verability pley en imperart role in regional and locel variation in sea level
Compaared 10 the cantral Pacific, in 1the tropizal westem and South Pacifis the<e interannua and
multidccadal changes can be quite Brge. In Guam, for examgle, ENSO related variation: in 222 lewad
are on the order of 30 cm (12 in).

These natural patternes of varniability can make & dficult to discern a reliable local lang term trend in
shcrter (ess then 50 vezrs long) records. In addition, vertical lanc motion due 1o earthquakes or
wksidenca further irmpedes the caleulation of reliable trends.

Small ircreases In the magnituce of sea level nave resuited In dramatic Increases in the frequency of
minor fiooding. At the Kwajalain tide gauge for axample, high watar events that cccurred less than
once 3 year, on average, inthe 13603 ocourred 22 times a year, on average, during the decade
stacing r 2005. Though with 3 corsiderably lower incraase, at the Honolulu tide 3auge mirer flood
Irequercy almont doubled during Lhis same pariod, going rom 6 Lo LI limes a year on avziage
Moedels sugzest that global warming will raise global saa level signifizartly over the course of thi;

wer Lur y. Higher likellood proedions o GVMSLcall Tor a rise by 2050 eguivalent 1o roughly doulde
the currentrate By 2100 arise ot 05 m (1 6 feet) in GMSL s vary likely and 3 e greaterthan 20m
|G.6 feet] & plaustie. Froections “or sea leve! rise inHawall and other tropical Pacific islands call for
an addininnal 20%~30r% above the global ' ean

ncreasing mean water levels means an increased potential for coastal flooding and erosion, as high
waves ride The rising <eas and v'veaten bait ane natural environmenisor all Klands in 1the Facrfc

regior:

Hote of Enwironmiertal Conditions in Hewaii end the JSAPE 2017

5. 8calawve

Or 3 March 2014, high tides combined with high waves causing the sea ts sweep across portions of
Majuro ALoll, in the Republic of the Marshall Islerds (RMI), fording almost 1020 residents to leave
thew homes Coastaltcodirg 1akas many farms, ranging “mm ma|or Hooding zssociated with strong
winds, high seas, and heawy rains during stcrr s to minor flooding that cccuts when exceptionally high
e combune win

kgt wavesend

other oceanc and

atmosphcric

phenomena on

ciorm-res days

Thee swowing

recognition that the

frequency of such

minss coastal

flooding events will

Incraase dramatrally

with rising see

lewels

Source Korl Fellpnius

Why should we care?

Sealewel Sanivportiant indicaty of chmate change and vanahility Charges in mean <2a lewe are
indicatve of averall warming of the oceen eard maiting ofice on land. Rising sealevels increase the
potent al for coastal “loodng and eroson ahick can have significant economic, «caal, arc

environmenal costs

Where are we now?

Global Sea Lavel

Clobalmear sealevel (GVSL! has risen by cbeut 20an 18 o over e past 100 yeers [Figur=5.1) As of
Cacamber 2316, tha rate of CMSL rise measured by satelite altimeters since 139353 28 rm (0129 in)
per year (Figure 5.2). This recent rake reflects rcugny @ doubling of the -ate that was observed over the
20th ~ertury hased an tide-gauge eronctructians *** Tacriwe in GMSI ean be attributed th an increace
in the volume cfwater in the acean dus primerly o global wamming. Heet rg of the ocean subsurface
Causes the water 10 become ss dense end expand, whereas melting of glaciers and ice sheets transfer
wiater mass rom the land tc the ecean Charges in storege of water an larg (e.g. lokes and reservoits)

Can alsd arrect seg evel,

¢ of Irvironmental Concitions ia Hawai ard the USAD: 2017




On 3 March 2014, high tides combined with high waves causing the sea to sweep across portions of

Majuro Atoll, in the Republic of the Marshall Islands (RMI), forcing almost 1000 residents to leave

their homes. Coastal flooding takes many forms, ranging from major flooding associated with strong

winds, high seas, and heavy rains during storms to minor flooding that occurs when exceptionally high

tides combine with
high waves and
other oceanic and
atmospheric
phenomena on
storm-free days.
There is growing
recognition that the
frequency of such
minor coastal
flooding events will
increase dramatically
with rising sea

levels. '

Source Karl Fellenius




NUMBERS OF MARSHALLESE RESIDING INTHE - @iy
J.S. HAVE RAPIDLY RISEN OVER THE-PAST TWO
DECADES, FROM 7,000 IN 2000 FO 22,000 IN 2010 ‘
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SOURCE STUDY SITES (N=200)

RMI (March-April 2017)
Majuro (capital)
Maloelap Atoll
Mejit Island

Kwajalein Lib
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DESTINATION STUDY SITES (N=80)

HAWAI'l (JULY-AUG 2017) CONTINENTAL US (NOV 2017)
OAHU OREGON
BIG ISLAND WASHINGTON
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Taroa, Maloelap

Kaben, Maloelap

Is Not Enough Freshwater a Problem

# Moslsenious problem (10)
Cecond most serious (14)
Third most serious (8)
Fourlh mostserious (9)
rifth most sercus (13}

Nct a serious problem (41)

© o ik M W oW

NO response given (1)

Reel lal
B Oceanside Reef

Lagoon Slope
Deep Lagoon

Marshall Islands

o * Mejit
v
* 4 Maloelep




RMI FIELD WORK: PRELIMINARY
RESULTS

Concerned about climate change and sea level rise, but more
as a future risk than as an acute current problem.

Drought posed a bigger problem currently, affecting health
and agricultural productivity.

Respondents on outer islands were ‘unusually positive’ about
external interventions (by government and NGOQOs), especially
the provision of water tanks, reverse osmosis systems, and
solar energy.
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RMI| FIELD MINARY RESULTS
High out-migration confirmed:
Over 95% of respondents had

migrant siblings ii children.

Main drivers: employment,
aducation, healthcare and

uriosity/pull of American lifestyle.

: No




Lack of jolb ooportunities
Drougnt

Not enough freshwater
Sea level rise

Foor education

Foor healthcare services
Poor transport tacilities
Overcrowding
Qut-migration

Not enough fish
Littering/illegal dumoing
Poor electricity / power cuts

Problem Ranking (N=200)

0%

20%

30% 40% 50% 60%
Proportion of respondents

/0%

80%

0%
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TOP 10 'STRONGLY AGREE" STATEMENTS (HAWAII)

Scoking botter ncatncare is ene of the main reasens the
Marshalese move o US

In ne ulure, more and more Marsnallese wil
dispaced by environmental faciors and forcec to flee,
their home atol s

Risng sea levels are assiroying parts of the Marshall
lslands

One of our ciggest problams n the Marshal Islands is the
lack ot facities, such as gocd schools, clnics anc
relaole clactricity
Marshalese people are scattered, and the survival of our
unique culture, lifeely e anc cven our lanouage, may bo
st forever

Joo opporlunilics i Hawsai s ong of the main reasens
pecpls leave the Marsnall Islenes

Wosl people wno migrale o Hawail do se o reciove
pettar ecucaion

Crvironmental change 1s damagirg the farm creos hak
ceople n the RMI depend on for fooc

e whao live in Hawail are hatter-off than
when they livea in B

Marshallese peo

Marshalese people ke Hawaii as a migralion desunalon
pecause ite geography and temperature is closast to thar
of The Marshal lslands
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TOP 10 'STRONGLY DISAGREE" STATEMENTS ( SCORE -5)

Climate cnanga is God's punishment for our sing

Qur reefs are healiny, so there IS no reasen 1o worry
abour climate change

Only wezlthy pecple are zble 1o migrate rom Ril

In BMI we are quite abe to deal win disasters, such as
oroughts, floods and sorma

Salnity is nol a problen in the Marshall lslanos, Our
arinking water is akay anc cur Crops can grow

_ife 'n Marshall Islands is better than in Hawall

Thereig a lzck of job opporturtes or the Marshallese in
Hawaii

Tne Marshallese government coaes all it can o improve
Nz iving conditions in the country

| hawve never heard of any Marshallese migraling
because of climale change

The incrazse of the Marshallese population n Hawaii is
largely cue o employment by (e ULS Military
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HAWAI'l & P

|
42.5 % : ?bnment. - b
influenced decision to migrate

Hawai’i/ Pacific NW

?95% : drought, king tides and
waves (severe
5-10y

increasing in the last '

.
+ correlation: the lack of access to

~»._drinkable watM
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PERCEPTION OF CLII\/IATE CHANGE AFFECTING
FUTURE RE- il

nge was initially not a
e for better education
not return. | am




“...cultural preservation is problematised by climate
change. Is' returning to a means of living that supports
farming, fishing and a healthy diet possible in the face
of'a vulnerable, salty environment?”



STATE OF WELL-BEING / SUCCESSFUL MIGRATION

STATE OF WELL-BEING RMI(home) Hawaii (destination areaq)

Difference

Employment 23 39 1.6
Education 3.1 4.4 14
Food security 3.2 4.2 1.0

STATE OF WELL-BEING

RMI (home) Cregon (destination area) Difference
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N ST T S

Information Sharing Workshops w/ RMI
Community

Maps: Correlation of HH Results and
Ecosystem Services & Vulnerability
Indices

Published results expected before
CORZ

More information:

MIES™  yPacific RISA_

Maishall lsiands Conservation Socrely
a NOAA RISA team


http://www.rmi-migration.com
http://www.rmi-migration.com




NEBRASKA

HAWAIL
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Credit: David Gray/Reuters



