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2m spacing Satellite Derived Bathymetry: British Virgin Islands



What is Satellite Derived Bathymetry (SDB)?

• Depths extracted by analyzing the 
multispectral bands available 
within satellite images;

• Passive system using only 
reflected sunlight;

• No indication of depth quality; 
this is something that TCarta
provide as part of our product 
offering;

• TCarta produces SDB at 2m 
density with an uncertainty 
estimate for each depth.



2 metre resolution optical image2 metre resolution multi-spectral image

Example Location: Scilly Isles, UK

2 metre grid spacing bathymetry



Applying Satellite Derived Bathymetry

Engineering and 
Environment

Government and 
Defence

Energy and 
Renewables

• Ports

• Construction

• Dredging

• Aquaculture

• Pipelines

• Modelling

• Navigation

• Fisheries

• Military

• Transport

• Urban Planning

• Seismic operations

• Environmental impact 
assessments

• Pipeline routing

• Monitoring 

• Exploration



Application Example – Change Detection, Antigua & Barbuda

• Pre and Post Hurricane Irma, part 
of disaster relief;

• UK government tender;

• Part of the Commonwealth 
Marine Economies (CME) 
Program;

• 2m SDB + Seamless 0.5m land 
model;

• Derived from 8-band DigitalGlobe
imagery.

0 10 205 Kilometers



Application Example – Additional Intelligence, Red Sea

Multispectral Image Bathymetry Surface bENC



Application Example – Filling the data gap, UK

1. Freely available data: 2. Freely available data close up – the white ribbon:

3. Satellite derived bathymetry data infill: 4. Improved morphological modelling:



Satellite Derived Bathymetry: Limitations

• Very dependent on water clarity;

• 20m depth limit (30m in ideal 
conditions), and potentially <5m 
in poor conditions (possibly both 
exist on same satellite image!);

• Tide needs to be predicted or 
modelled in some way meaning 
uncertainties;

• Ground truth data is needed to 
limit uncertainties; difficult in 
areas where SDB is attractive.

8-band, stretched image



Standard to 1m
Good to 6m

IHO: S-44



Satellite Derived Bathymetry: Tide

• Adjust ground truth to reflect the 
height of tide when satellite 
image was taken;

• Tide is needed to reduce SDB 
depths to required vertical datum 
(LAT);

• Tidal predictions are based on 
UKHO’s Total Tide stations 
adjusted to location of image by 
local co-tidal chart;

• Tide at the satellite image is 
checked for consistency from 
surrounding stations. Even if 
agreement, the min vertical 
uncertainty is set at 0.3m to 
account for prediction.



Chart Datum

Sea Surface

Derived Sea Floor

Predicted Tide (PT)
relative to Admiralty Chart 
Datum at time of satellite 
image

Measured Water 
Column (MWC)
from satellite image

Tidal Uncertainty (TU)
• PT is based on an average of predictions at multiple local tide 

stations;
• TU allows for this average, assigning a value based on the 

difference between the local  tide station predictions;
• TU is always minimum 0.3 metres

MWC Uncertainty (MWCU)
• During MWC production a quality indicator places outputs 

into 3 bands; Good; Moderate; and Unusable;
• Good depths are assigned a MWCU of 10% of MWC;
• Moderate depths are assigned a MWCU of 20% of MWC;
• Unusable depths are discarded.

Derived Depth (Z)
relative to Admiralty Chart 
Datum

Actual Sea Floor
Error in 
depth

Satellite Derived Bathymetry: Uncertainty



Satellite Derived Bathymetry: Uncertainty

Shallow Comparison:

(12% +0.75m)

Deep Comparison:

(12% -0.75m)

Ground Truth data comparison: Comparison:



Advantages of Technique:

● Object based extraction, independent 
of seabed type

● Accounts for differential in Tidal heights
● Can utilize any HR sensor
● Ground Truth data collection 

replacement potential
● Validation of Optical method

St. Croix - SPB accurate to within 4.66% of LiDAR  Survey

Future Developments: Stereo Bathymetry





Conclusions

1. Satellite Derived Bathymetry is a useful tool, but 
not in all situations;

2. Satellite Derived Bathymetry must be used with 
caution and the pitfalls must be known;

3. Uncertainty can only be measured when you 
have something to measure it and check against.
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