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in Funafuti, Tuvalu

• Under the ROK-PIF Cooperation Fund, The Ministry of 

Foreign Affairs (MOFA) of the Republic of Korea

• Period: 2021 ~ 2025, US$ 1.8M

Donors:

Implementing agencies:

• The Korea Institute of Ocean Science and Technology (KIOST) 

• The Pacific Community (SPC) 



3Work scope
Objectives

Outcome

Extraction of Coastline (CE)

Retrieval of wave properties 

(WPR)

Land use mapping (LUM)

S-2 based CE module

Algorithm: WorldView-2 based CE

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

(Archive) WPR from Sentinel-2 & L-8/9

LUM of Funafuti, Tuvalu

Service: sharing 

outcomes

Contribution • The output (coastline) can be shared with SPC, which can be demonstrated in the DEP

platform. After validation, the outcome from wave properties retrieval can be shared.

• Additionally, the land use map of Funafuti will show the condition of land use in different

years (2023 (east side) and 2025 (southeast side))

Target region:  Funafuti, Tuvalu 

S-2: 2019/10/24~ 2025/10/12

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

Tested in Korea

Applied



EoV (Internal coastline 

area)

Land Area (Outer 

coastline)

2017 1.64 km2 1.95 km2

2023 1.60 km2 1.88 km2

Outer 

coastline

Inner 

coastlineOther place (lake)Unknown structureBuilding

Road

vegetation



Outer 

coastline

Inner 

coastlineOther place (lake)Unknown structureBuilding

Road

vegetation

Year
Total area 

(km2)

Change 

(%)

2017 1.95
4.1%

2023 1.87

Changes in total land use on

the eastern side of Funafuti

between 2017 and 2023

Coastline 2017

Coastline 2023



Land use
Area 

(m2)

Infrastructure 5,164

Bare land 1,090

Forest 107,229 

Sand bank 17,503

Sparse 

vegetation
4,299











*Remote Sensing (2025), https://doi.org/10.3390/rs17162794  

 Method: Automatic 

Extraction of Coastline

 Data: Sentinel-2

 NDVI and segmentation is 

conducted by using band 8, 4 

& 3



True RGB composite False RGB composite Superpixel segmentation Candidate superpixels

Selected superpixelsExtracted NDVI regionsBinarized imageExtracted coastline

(a) (b) (c) (d)

(e)(g)(h) (f)



(https://doi.org/10.3390/rs17162794 )
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• Temporal variation in island area (enclosed by the 

extracted coastline boundary) within Funafuti over the 

period 2019 and 2023.

A broken Y-axis is used to enhance the

visualization of smaller islands relative to larger

Fongafale (https://doi.org/10.3390/rs17162794 ).

• A decreasing trend is followed by most of the island 

(except Fongafale)

 2019 to 2020: −4.14% 

 2020 to 2021: −7.75%

 2021 to 2022: −1.74% 

 2022 to 2023: +0.25% [primarily due to land reclamation 

along the lagoon-facing coast of Fongafale Island]



Blue line: Sentinel-2 = 2022.02.15(22:27:49 UTC) >> Sea level: 1.5 m

Red line: Landsat 8 (2022, by SPC)

Amatuku: 3.1 km

Falefatu: 3.2 kmTeafuafou: 4.5 km



Automation of Coastline 

Extraction (WV-2)



Towards Livable Islands in the Pacific Island Countries
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RADARSAT-2

Average 

depth [m]

Wavelen

gth [m]

W. direction
[wrt range 

direction]

W. direction 
[wrt azimuth 

direction]

Wave 

height 

[m]

A 34.330 55.6 49.4 139.4 1.2

B 30 79.8 38.7 128.7 1.37

C 21.667 63.7 60.3 150.3 1.90



Towards Livable Islands in the Pacific Island Countries

S-2 WINK ERA5 S-2 WINK ERA5

No.15 75.20 45.48 37.91 0.0 14.0 22.67

No.16 83.79 - 41.39 90.0 - 29.26

No.17 83.71 63.88 41.39 2.72 - 29.26

Wavelength (m) Wave Direction



Towards Livable Islands in the Pacific Island Countries

Original

grid

Big grid

The original 

grid is divided 

into small grids

1.82 km

2.7 km

3.1 km

3.6 km

4.5 km

11.1 km

14.5 km

18.1 km



Towards Livable Islands in the Pacific Island Countries

Landsat-8: 102 (Sep. 3 2014~) Sentinel-2: 179 (2019~)



in Funafuti, Tuvalu

Field Survey (Nov. 21-23, 2024)



18Summary

 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.



19List of Publications (CMSP)
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1. A Review on Multidecadal Coastal Changes

at Funafuti, Tuvalu from 1897 to 2015.

Korean Journal of Remote Sensing, 2023

2. Long-Term Analysis of Tropical Cyclones in

the Southwest Pacific and Influences on

Tuvalu from 2000 to 2021. Korean Journal

of Remote Sensing, 2023

3. A Study on the Coastline Extraction and

Coastal Change Analysis Using Sentinel-2

Imagery in Funafuti, Tuvalu. Remote

Sensing, 2025



20Newsletter

As part of promoting activities, several editions of

the newsletter have been published and distributed

to personnel in Pacific Island countries



2

• Under the ROK-PIF Cooperation Fund

• Period: 2025 ~ 2028 (4 years), US$ 3.04M

• Tuvalu, Republic of Marshall Island, Tonga (TBD)

Donors:

Implementing agencies:

• The Korea Institute of Ocean Science and Technology (KIOST) 

• The Pacific Community (SPC) 



22CMSP Step 2 (2025-2028) 

22

CE modules II

LUM modules II

WPR modules III

Objectives 

Extraction of coastline (CE) II

Land use mapping & change detection (LUM) II

Retrieval of wave properties (WPR) III

CE-II from L-8/9

CE-II from WV-2: Stand-alone SW

Bathymetry, Benthic Habitat, etc.

LUM-II from S-2

LUM-II from WV-2

WPR-III from L-8/9: Operational

WPR-III from S-2: Operational

Bleaching Susceptibility Index (BSI)

 Current outcome and outcome expected in 2025 will overlap to ensure continuity

CE-II from S-2: improvement

Elevation

WPR-III from S-1: improvement



23NRT Operation: WPR

23

Tonga area

Tuvalu area

• Test period: 2025.07.05 ~ current

• Test Area: Tonga and Tuvalu



25NRT Operation: Fire Monitoring

25
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Bleaching Susceptibility Index (BSI)

26

Fiji
(8 May 2023)

Coral Reef Environmental Stress Index Map, Fiji (8 May 2023)

Vanua Levu

Coral Reef Environmental Stress Index Map, Fiji (8 May 2023)

Stress level

BO

BX

Viti Levu
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Bleaching Susceptibility Index (BSI)

27

Funafuti (Tuvalu) 

Stress level

BO

BX

(12 February 2024) (20  May 2024) (26 August 2024)
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Scenario A: Future Inundation Risk

28
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29Pacific Data Platform: Map Service



30Next Phase: Project Summary



31Pacific Data Platform



32Pacific Data Platform: ISABU2.0



33Pacific Data Platform: ISABU2.0



34Pacific Data Platform
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GK2A SST(7-day composite field)

Pacific Data Platform: NRT

Wave AnalysisGK2A RR(Rain Rate)

sar(sentinel-1) vbd-pics(Ship detection information) Tuvalu_BSI –v1



36Pacific Data Platform: Nexus Potal Spatial information

(nexus)mh_nexus_landuse_landcover (nexus)to_nexus_pcrafi_ii_tonga_buildings

(nexus)to_nexus_coastline (DEP)Niutao_1m (DEP)Landsat-coastline(2000-2022)

(nexus)tv_nexus_tuvalu_vector



T H A N K Y O U

Finding the People’s Happiness in the Sea, 
Ocean Science & Technology Contributing 
to the Humankind



Come join the Laboratory for Satellite Oceanography 

& Maritime Safety (LaSOMS)

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 US$ for M. course and about 1300 US$ for Ph.D candidates)

Laboratory for Satellite Oceanography & Marine Safety (LaSOMS)

We are looking for students 

(Master’s/PhD) to start 

Spring and Fall 2026 & 2027

Contact: Dr. Chan-Su Yang

(yangcs@kiost.ac.kr)
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