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High Resolution Information Services at Sea
PREDICT BATHYMETRIC CHANGES IN PORTS USING SATELLITE IMAGES

BATHYMETRY
Bathymetry is the depth of the
water column in relation to sea level
Essential in the planning of marine space,
exploration of sources and sustainable

management of marine resources

Important for safety of navigation
and in the planning of coastal
infrastructural developments.
However, the acquisition of bathymetry can be expensive (the equipment, expertise and technology
needed to collect data and generate maps).

SATELLITE-DERIVED BATHYMETRY
Satellite-derived bathymetry offers an opportunity
to generate shallow water bathymetry at extremely
reduced costs, mainly due to freely-available
multispectral satellite imagery. The results indicate
that the technique could be effective for mapping

shallow water bathymetry, with higher
accuracy in low to non-turbid waters
(Kimeli et al., 2018)

OBJECTIVES
Using the information from the Satellite-derived bathymetry, it is proposed to develop two services:

1. Bathymetry
change
forecast
warnings

• Develop an intelligent
system to issue alerts in
case
of
predictable
changes in bathymetry

2. Assess the
safety
navigation

• Simplified service to
assess
the
safety
conditions navigation of a
particular ship in a port,
using updated bathymetry
(Dynamic Under Keel
Clearance).

OBJECTIVES
•

Sample of available Satellite-derived bathymetry (ex. in the Bathymetric data portal from DHI):
–

2 m bathymetry: product is developed for use in coastal zone modelling, energy exploration, environmental

impact and construction applications requiring high resolution data. It is available at a fraction of the cost of
conventional methods, such as LiDAR or Multibeam.
–

10 m bathymetry: Derived from images from the Sentinel 2 satellites, this product offers high resolution (10m)
with very wide temporal and spatial coverage and competitive pricing.

–

15 arc second bathymetry (approximately 450 meter): The GEBCO19 bathymetry product provides users
with a baseline bathymetry dataset for coarse-scale modelling or a backdrop for more detailed data sets.
GEBCO19 is based on a merge of numerous data sources, including nautical charts, multibeam and
singlebeam survey data, trackline soundings, and satellite-based measurements.

OBJECTIVES
•

Sample of available Satellite-derived bathymetry from Setúbal (Portugal)

Bathymetric from LIDAR

Satellite-derived bathymetry

• Analysis of consecutive
satellite images and
identify significant
bathymetric changes;
• Collect meteooceanographic data
(predictions / measures)
and evaluate which
conditions originated /
explain the changes
identified in the bathymetry,
over a long period of
analysis.

System

• Predict bathymetric
changes in ports using
satellite images and
correlating with
oceanographic conditions
that may give rise to
relevant changes in short
periods

Concept

Purpose

1. Bathymetry change forecast warnings

• Intelligent algorithm that
issues an alert whenever
the meteo-oceanographic
conditions that trigger
significant changes in
bathymetry are predicted.
• The system was
constantly updated (with
forecasts and
measurements),
observing the real
evolution and allows
saving the historical data.

1. Bathymetry change forecast warnings
Sample
1º Conditions that cause changes in bathymetry are detected, in a
particular location.

2º Intelligent algorithm
issues an alert notifying
the user of changes in
bathymetry

Attention
Forecast of meteooceanographic conditions
favorable to changes in
bathymetry

2. Assess the safety navigation (DUCK)
PURPOSE: A system that allows assessing the
safety conditions of a ship (with certain
characteristics) can enter a port, using updated
bathymetry.
INPUT: The system integrates information of the
tide, waves, vessel data to model the vessel's
movement during the proposed transit and
hydrographic survey data using updated
bathymetry from Satellite-derived bathymetry.
SYSTEM: To accurately predict the clearance under
the keel of a particular vessel based on the vessel's
dimensions and stability, environmental conditions,
expected vessel speeds and detailed approach
channel profile.

Dredging optimization support service
Use real time data and forecasts of
-

Wind

-

Currents

-

Waves

-

Up to date bathymetry

-

Water level

To provide
Dynamic Under Keel Clearance Information
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