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Work scope

Obijectives

Target region: Funafuti, Tuvalu

Outcome

Land use mapping (LUM)

\—> LUM of Funafuti, Tuvalu

Extraction of Coastline (CE)
— S-2 based CE module Applied
— Algorithm: WorldView-2 based CE Tested in Korea

Retrieval of wave properties

(WPR)
—— (NRT) WPR test from Sentinel-2 & L-8/9

—— (Archive) WPR from Sentinel-2 & L-8/9 52 201910724 202570712

L-8/9: 2014/09/03 ~ 2023/12/17

Contribution ¢ The output (coastline) can be shared with SPC, which can be demonstrated in the DEP
Service: sharing platform. After validation, the outcome from wave properties retrieval can be shared.
outcomes  «  Additionally, the land use map of Funafuti will show the condition of land use in different
years (2023 (east side) and 2025 (southeast side))



Funafuti: Capital of Tuvalu
The largest lagoon in Tuvalu: 18 km long & 14 km wid
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Total no. of islets: 29

Land area: 2.4 sq. km.

\ Largest islet: Fongafale

\ Population: 6320 people (2017 census)
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Funafuti: Capital of Tuvalu
The largest lagoon in Tuvalu: 18 km long & 14 km wide

Total no. of islets: 29
Land area: 2.4 sq. km.
Largest islet: Fongafale
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Funafuti: Capital of Tuvalu
The largest lagoon in Tuvalu: 18 km long & 14 km wid

Total no. of islets: 29
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Fongafale Island

-=== Coastline 2019
— Coastline 2020

Coastline 2021
—=— Coastline 2022
— Coastline 2023
== (Coastline 2024
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Length of Coastline (km) in

Different Years

Change

Islands Rate (%)
2019 2020 2021 2022 2023
Amatuku 210 213 212 221 208 —-0.6
Falefatu 244 241 243 243 240 —-19
Fuafatu 0.99 1.0 098 096 095 —4.1
Fongafale 2542 2539 2551 2549 25.56 0.5
Metiko 1.86 183 181 179 179 -3.6
Tefota 047 045 044 043 042 —11.3
Luamoto, Funafala 6.95 6.95 6.9 6.90 6.87 —1.09
Mulitefla 076 072 069 070 070 —6.7
Falaoigo 078 076 073 072 072 7.1
Tepuka 145 145 139 140 142 —2.2
Fualopa 081 087 09 093 079 —0.9
Funagongo 2.81 2.78 276 277 276 —-1.5
Fatato 205 203 202 202 202 -1.3
Te-Afualiku 051 047 044 046 046 —8.8
Paava 077 074 070 070 0.70 —8.6
Telele-Motusanapa, Motuloa 6.14 610 620 620 6.15 0.14
Funamanu 166 165 162 161 161 —-3.01
Tefala 058 055 051 050 050 —13.5
Fualefeke 149 145 136 136 1.38 —7.2
Teafuafou, Avalau, Tegasu 284 283 2.75 2.73 2.71 —4.6
Tutaga 064 062 060 060 059 —6.4
064 064 061 061 061 —4.08

. Faugea
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oastline monitoring
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Coastline monitoring : Change in Fualafeke coastllne k.

_ N Y Red line: Landsat8(2022 by SPC
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Original Extraction Algorithm
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Towards Livable Islands in the Pacific Island Countries
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Towards Livable Islands in the Pacific Island Countries
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Summary

KIOST has developed an algorithm to extract the coastline from a Sentinel-2 image and applied it to the
Funafuti, Tuvalu.

The coastline of Funafuti, extracted from 2019 to 2023, will be shared with SPC and contribute to the DEP
(Digital Earth Pacific) platform for demonstration.

Moreover, an algorithm has been developed to estimate the wave properties, including wave direction and
wavelength, from Sentinel-2 and Landsat data, which has been applied in Funafuti.

It will provide insight into the wave properties around the island and help to understand its impact on the
coastal changes. After validation, this outcome will be shared with SPC for demonstration on the DEP

platform.

The land use map of the eastern side (2023) and the southeastern side of Funafuti, Tuvalu, was generated
(2025). The land use information will be shared with SPC, which can be added to the DEP platform. It will
highlight the land use properties of Funafuti and aid in understanding these properties.

Additionally, KIOST has analyzed the long-term changes of the coastal areas of Tuvalu, which depict the circumstances of previous coastal
changes.

Besides, a long-term analysis of tropical cyclone occurrences in the vicinity of Tuvalu and its possible impact on Tuvalu has been conducted.
The output of these analyses will be helpful in understanding the pattern of coastal changes resulting from natural or anthropogenic
occurrences.
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1. Introduction

The coastal zoae is among the most densely populated and developed regions globally,
with over half of the workt’s population residing within 100 km of the coastline (1,21
and approximately 4 quaster of global economic production eccureing within this asea [3]
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Newsletter

As part of promoting activities, several editions of

the newsletter have been published and distributed
to personnel in Pacific Island countries
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CMSP Step 2 (2025-2028)

Obijectives
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CE-Il from S-2: improvement

CE-Il from L-8/9

v

CE-I1l from WV-2: Stand-alone SW
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\ 4

Extraction of coastline (CE) 11 [ CE modules I

\ 4

Bathymetry, Benthic Habitat, etc.

Elevation

\ 4

\ 4

Land use mapping & change detection (LUM) 11 LUM-II from S-2

[ LUM modules Il

LUM-II from WV-2

_
\ 4

\ 4

Bleaching Susceptibility Index (BSI)

\ 4

WPR-III from S-2: Operational
[ WPR modules 111 ]— » WPR-III from L-8/9: Operational

Retrieval of wave properties (WPR) 11

» WPR-I11I from S-1: improvement

= Current outcome and outcome expected in 2025 will overlap to ensure continuity
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» Test period: 2025.07.05 ~ current
* Test Area: Tonga and Tuvalu

Tonga area
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NRT Operation: Fire Monitoring
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Bleaching Susceptibility Index (BSI)
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Funafuti (Tuvalu)
(12 February 2024) (20 May 2024) (26 August 2024)
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Scenario A: Future Inundation Risk
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Pacific Data Platform: Map Service
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Pacific Data Platform

Pacific Islands Map Service " Nation Move )
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Pacific Data Platform: ISABU2.0
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Pacific Data Platform: ISABU2.0

warker node

weirker oode

camntrol plmlﬂmﬂc

keepalived®
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controller-manager

scheduler

nodel1

Kubernetes clustering provides high availability by automatically recovering from node failures.

node..

pontmal plane nosde

kecpalived
priority=99

apigerver -

controller-manager

nodel2

contral plane node

kecpalived
priogity=%8

apiserver

controller-manager

scheduler

] e
slacked elcd cluster®

nodel6

conkrid plane node

kecpalived
priority=97
apiserver
controller-manager
scheduler
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«  VIP: Virtual IP used as the primary access point for the Kubernetes APl server
* keepalived: Assigns the VIP to the node with the highest priority value

« Stacked eted cluster: Five master nodes running eted in a clustered, synchronized configuration

____________________________________________________________________________________________________________________________



Pacific Data Platform
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Pacific Data Platform: NRT

Tuvalu_BSI -v1

GK2A R(Rain Rate) GK2A SST(7-day composite field) | Wave Analysis
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Finding the People’s Happiness in the Sea,
Ocean Science & Technology Contributing
to the Humankind
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I(losr Come join the Laboratory for Satellite Oceanography 2SOMS

& Maritime Safety (LaSOMS) T i s 350
We are IOOklng for StUdentS Laboratory for Satellite Oceanography & Marine Safety (LaSOMS) .é’%\;i'\
(Master’s/PhD) to start i o -l e
Spring and Fall 2026 & 2027 Stip

Contact: Dr. Chan-Su Yang
(yangcs@kiost.ac.kr)

Ship Emission

Application belongs to:

1) University of Science & Technology (UST), Republic of Korea Link: https://www.ust.ac.kr/eng/

2) Ocean Science and Technology School, Korea Maritime & Ocean University, Republic of Korea
Link: https://www.kmou.ac.kr/english/main.do

** Tuition fee, living and other expenses will be covered by scholarship
(1100 USS$ for M. course and about 1300 US$ for Ph.D candidates)
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