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Outline of presentation

Maivunijale Waqa Nick Metherall

Overview and intro to SPC’s work on 
coastal marine spatial planning and 
habitat mapping

Digital Earth Pacific (DEPacific) 

Field data collection – QField, GoPro Wider workflow overviews 

Use of drones for calibration and 
validation

Updates on mangrove extents

Case studies – Leluvia, Yanuca Updates on seagrass extents – 
workflows

Benthic and non-benthic masks Plans for capacity building



• Builds on the information presented in Shyam’s presentation this 
morning that was shared from 8.50am today

• Seagrass meadows and mangrove forests sequester carbon faster and 
store more carbon per hectare than terrestrial forests.

• Mapping reveals how habitats are responding to climate change, such 
as rising sea levels and ocean warming.

• Provides the data needed to quantify ecosystem services, supporting 
arguments for conservation funding and action.

• Collaboration between DEP and MACBLUE project focusing on 4 
pacific island countries including Fiji, PNG, Solomon and Vanuatu.

Overview



Approach

1. Binary mask (benthic / non-
benthic)

2. Bathymetry - potential 
incorporation of Sachin’s SDB 
product or GEBCO threshold

3. Ecosystem classifier –DEP Tool

4. Potential incorporation of 
geomorphic zone (may not be 
necessary)

5. Output (Benthic Map) 



Approach Workflow

Analysis and 
Classification - DEP

Benthic Map
Seagrass Map



Data Collection – QField & GoPro



Benthic Points

• GoPro images geotagged and 
converted to point features.

• Qfield points extracted from 
the application.

• Explore around the island and 
collect points using the Qfield 
with real ground observation.

• Merging the points from 
Qfield and GoPro geotagged 
images in Qgis.



Suva South Coast & Yanuca

• Points was collected using Qfield and 
GoPro camera.

• GoPro images were geotagged in QGIS to 
extract the gps location data of the 
images and converted in point data.



• Data points from qfield imported and classified in SEPAL.

• Run a coastal benthic analysis using ground truth benthic points

• Supervised Classification, training data points using ML

Experimental Analysis







GEE Iteration – Create data points



• First iteration of the binary 
mask 

• Noise over the terrestrial 
areas

• ML confused by the 
similarities of spectral 
signatures between some 
benthic and non-benthic 
classes

Preliminary run: GEE







• Second iteration of the binary mask 
successfully masked out all the non-
benthic classes especially terrestrial 
features.

2nd Iteration result







Mask – out land
• Non-benthic classes are 

masked out using the masking 
function.
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Digital Earth Pacific (DEPacific) 

Wider workflow overviews 

Updates on mangrove extents

Updates on seagrass extents – 
workflows

Plans for capacity building

Outline



Overview of Earth and Ocean 

Observations (EOO) Team at SPC
- Geoscience Energy and Maritime (GEM) Division

- Geoscience and Energy Program (GEP) Branch
- Earth and Ocean Observation (EOO) Team

Sachindra Singh  - Team Lead + Software Engineering
Nicholas Metherall – Hydrology, Forestry, GIS and Remote Sensing
Elenoa Biukoto – Forestry, GIS, Remote Sensing
Maivunijale Waqa – Coastal marine habitat mapping, GIS and remote sensing 
Ashweeta Sharma – Project Implementation 
Vinaina Raboiliku – Finance and Admin
Kamsin Raju – (Science + Management + GIS)
Samantha Krawczyk – (Geodatabases + GIS and Environment)

Advisors: learning from Ministry of Forestry, Sustainable Forests Team (SPC), 
J Simpson (UniSyd)



Selection/combination of available remote sensing satellites, sensors, 
data, and ground-truthing approaches

Mapping of current national SaM coverage

Ground-truthing

Change detection in priority sites

I.1

I.4

I.2

I.3

Output 
1:

Status and trends of seagrass and mangrove 
populations mapped at national level and 
documented regarding changes in coverage 



Digital Earth Pacific



I.2 Mapping of current national SaM coverage

Yearly
products



I.2 Mapping of current national SaM coverage

1. Learning from validation process - we are working on updating the mangrove 
extents version by running an analysis over wider areas (both inside and 
outside of Global Mangrove Watch masks)

2. The revised method will build upon peer-reviewed approaches.

3. The revised method will include a wider study area but will still include the 
closed canopy and regular canopy density categories. 



The first version of mangrove extents were made 

openly accessible online via Digital Earth Pacific 

www.digitalearthpacific.org 

There are interactive webmaps to view these 

mangrove extents across Fiji and the wider Pacific.  

https://maps.digitalearthpacific.org  

http://www.digitalearthpacific.org/
https://maps.digitalearthpacific.org/


4. CATEGORICAL 
MODEL 

ENHANCEMENTS

1. SEAGRASS 
EXTENTS

2. TRAIN>PREDICT>VALIDATE>RETRAIN ACROSS FIJI 

3. TRAIN>PREDICT>VALIDATE>RETRAIN 
ACROSS OTHER MACBLUE COUNTRIES 



Leluvia Aug

LELUVIA



Nadroga – coastal data collection



Ovalau, Lomaiviti, working with SPREP + 
Alluvium



Dawasamu sites

DAWASAMU



Jupyter interface



SOUTH SUVA COAST LOW TIDE (FES2022)



SOUTH SUVA COAST HIGH TIDE



Current iteration of seagrass model 



Step 3: Coastal Ecosystem classification

SANDBANK



Sandbank Suva – first pass prediction



Allen Coral Atlas 



Sandbank – seagrass observations



Sandbank – seagrass observations



Current iteration of seagrass model 



• Unlike the invasive species work we did that was presented by Elenoa 
earlier today, we have had to plan for some additional corrections to 
our coastal marine work: 
• Glint

• Tidal dynamics

• Subtidal vs intertidal

• Depth

• Water quality

• Dynamic estuaries etc…

Additional corrections



Published results of first version of MACBLUE 
DEP Mangroves Digital Earth Pacific – Approaches to monitoring 

fishery ecosystems (spccfpstore1.blob.core.windows.net) 

Also adds to output 5

https://spccfpstore1.blob.core.windows.net/digitallibrary-docs/files/66/66182ed5177687fc399812988b2ebfe2.pdf?sv=2015-12-11&sr=b&sig=svQqUhWL1xWolJOtCBlcuouWkHJwHcnuuH6OZi2UAQY%3D&se=2024-12-22T05%3A41%3A09Z&sp=r&rscc=public%2C%20max-age%3D864000%2C%20max-stale%3D86400&rsct=application%2Fpdf&rscd=inline%3B%20filename%3D%22FishNews173_07_Metherall.pdf%22
https://spccfpstore1.blob.core.windows.net/digitallibrary-docs/files/66/66182ed5177687fc399812988b2ebfe2.pdf?sv=2015-12-11&sr=b&sig=svQqUhWL1xWolJOtCBlcuouWkHJwHcnuuH6OZi2UAQY%3D&se=2024-12-22T05%3A41%3A09Z&sp=r&rscc=public%2C%20max-age%3D864000%2C%20max-stale%3D86400&rsct=application%2Fpdf&rscd=inline%3B%20filename%3D%22FishNews173_07_Metherall.pdf%22


Digital Earth Pacific 

• Validation processes

• Port Moreseby Inception Workshop 
10/2023



Mapping of current national SaM coverage



Ground truthing

Decided on during National Steering Committee meetings, 
assisted by maps provided by SPC, GIZ

Fiji

Solomon Islands

Vanuatu

PNG



VINAKA
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