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Atoll nation challenges

« Characterised by low-lying land over
limestone reef flat

« Susceptible to coastal hazards,
intensified by climate change

« Small populations concentrated in
urban areas

« Low GDPs and limited natural
resources

Image: Vlad Sokhin
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World Bank Group

Long-term adaptation T INTDVY

MAJURO | Delap: 0.5m Sea Level Rise
+ Storm Surge (10 yr. Return Perioj O n1-nzm -U‘_‘

* Pacific Atoll Countries CCDR Inside the Marshall Islands’ ife—or—death
(World Bank, 2025) plan to survive climate change

The Pacific island nation is seeking $35 billion to protect against sea-level rise and prevent a mass
eeeeee

illions)

» Assessed exposure of these
nations at an atoll scale

PV COST PER CAPITA
$0.03%
$0.10

« Assessed options for mitigation

$0.09

* Developed pathways based on
atoll type

$0.04%
$0.03*

$0.11

« Assessed investment needs

$0.10

$0.10

« Challenges are immense

Grist / Getty Images

World Bank (2024 ) The Pacific Atoll Countries: Country Climate and Development Report (CCDR).
http://documents.worldbank.org/curated/en/099102024200016285
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Urban Resilience Project

« Designed to improve resilience of key public assets in
Majuro, RMI

» Also provide public amenity and ecological outcomes
» Aggregate limitations key consideration
« Design for present day — adaptable for the future

Tonkin+Taylor

COMPACTED ENGINEERED FILL TO FORM SUBGRADE AND BUND. MATERIAL TESTING
AND. REQU AS PER THE

SITE-WON MATERIAL MAY BE USED WHERE POSSIELE T0 SUPPLEMENTED O
REPLACE THE IMPORTED ENGINEERED FILL IF THE SITE-WON FILL MEETS THE
REQUIRED MATERIAL TESTS IN THE SPECIFICATION_SOME SITE PROGESSING MAY BE
REQUIRED FOR THE

35MPa MASS CONCRETE CAR BEAM_PDUR IH-SITLI—

OVER UNDERLAYER AND CREST SEABEE UNITS.
JOINTS BETWEEN ADJACENT FOURS T0 BE TYPEE.

BUND SURFACE TO HAVE MIN 250 TOPSOIL AND
UNDERLAYER ROCK. TWO LAYERS OF Wag: PLANTING. REFER TO LANDSCAPE PLANTING PLAN.
=12kg, 3 50ky RANGE [D,=200, 120320 RANGE)

REVETMENT MAINTENANGE TRAGK. 3m WIDE 20
CONCRETE SEABEE UNITS. COMPACTED APSS, REFER DWG. 1092383.0000-

REFER TO DWG. 103233.0000-1303M FOR DETAILS
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N .
‘[GEDTEXHLE TO EXTEND MM, 2% FALL
i i BENEATH CAP BEAM -
SUBCGRADE MATERIAL > 300 DR WHICH WOULD POSE A RISK T0 DAMAGING
FABRIC OR THAT WHICH HAS VOIDS GREATER THAT 100 IN DIAMETER TO

BE OVER EXCAVATED T0 MIN, 500 WIDTH BEHEATH SUBGRADE, REMOVED BISTHG LA
AND BAGKFILLED. PROFILE BAGKFILL REGUIREWE
~ FILL AS REQUIRED TO FORM THE BAGKSLOPE MAY REQUIR
INDICATIVE EXTENT OF EXISTING RUBBLE EXACT DERTH UNKNOWN. RUBBLE WITHIN TOAND REV

PROFILE OF PROPOSED REVETMENT TO BE REMOVED. CONCRETE RUBBLE TO BE
BROKEN DOWN (< 300) AND RE-USED AS SUBGRADE FILL_STEEL AND OTHER WASTE
TO BE DISPOSED OFF SITE. ENGINEERED FILL FOR BACKFILL TO HAVE M. 500
THICKNESS AND PLAGED IN MAX. 200 LOOSE LIFTS

TEXCEL 1200 FILTER FABRIG
(OR SIMILAR APPROVED)




"Tﬁ? Tonkin+Taylor

Nature-based solutions

e Quter atolls face different
challenges

« Generally more space, less
resources

 Nature-based solutions well
suited as a first measure

Ocean side

 Understand the environment
and the community
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Nature-based solutions

Sand or coral rubble bund Hazard 2: Very high

reduction in wave
overtopping

Indicative bund

( dimensions, 1V:2H
side slope
4t

& S5kt Hazard 3: Minor
R reduction in static
inundation,

« Quter atolls face different \

C h a | I e n g e S watirlevely “Ma:z:a}':c reduction in

coastal erosion

« Generally more space, less
resources o L L
* Nature-based solutions well A

suited as a first measure
* Understand the environment and the community

« Designed softer NbS - must be appropriate for
the environment

ne village: Sand/gravel bypass + control structure + planting

* High monitoring and maintenance requirements
inc. significant community inputs
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Key messages

 Atoll nations face considerable and
unique challenges

 Beware pathway paralysis — must start
somewhere

* Have a plan to long-term resilience in
manageable chunks

* Both armouring and land raising will be
required in the long-term

« Maximise use of local resources

« Don’t neglect public amenity, agriculture
or ecological outcomes
« There is no one-size fits all solution Kommol Tata — thank you very much
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