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https://www.ocims.gov.za

• The SA Government initiated the 

development of the National 

Oceans and Coastal Information 

Management System (OCIMS) for 

effective governance of SA oceans 

and coasts.

• It is part of Operation Phakisa 

Marine Protection Services 

and Oceans Governance 

workstream Initiative 6: “National 

Ocean and Coastal Information 

System and Extending Earth 

Observation Capability”.

OCIMS Overview
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OCIMS R&D Pipeline

Co-development process and clear R&D pipeline; through quarters and yearly engagements of domain experts, developers, 

researchers, users and stakeholders.
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OCIMS Project consists of a variety of tools that can be used to assist users with decision support.

OCIMS Decision Support Tools
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Purpose:

• Improve surveillance, control and surveillance of 

vessels within Southern African oceans.

• Enhance co-ordination for enforcement and policing

of coasts and oceans.

• Identify and protect sensitive and unique marine habitats 

and species.

• Manage the limited human and financial resources to 

govern ocean resources and environment.

• Address high levels of illegal, unreported and 

unregulated fishing activities.

Integrated Vessel Tracking
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IVT Web Viewer
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IVT Decision Support Tools

Vessel tracking

• Real-time positions

• Historic tracks

Vessel search

• Name/IMO/MMSI

• Vessel type filters

Monitor events

• Scheduled reports

• Event alerts

Time machine

• View past date

Data analytics

• Shipping routes

• Dark targets detection

Multi-data platform

• Marine spatial 
boundaries

• Satellite AIS data

• Satellite SAR
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IVT Data Flow

Data Sources Source Cost Processing
End user 

dissemination

SAR Oil-on-water Sentinel 1 ESA CSIR IVT DeST Viewer

SAR Vessel Detections Sentinel 1 ESA CSIR IVT DeST Viewer

South Africa Maritime Safety Authority (SAMSA) SAMSA SAMSA CSIR IVT DeST Viewer

SAR Oil-

on-Water
SAR Vessel 

Detection

SAMSA 

AIS Data

Integrated

Vessel

Tracking 

DeST

Dark Target Detection 

Processing Chain

Ship 

Detection & Tracking

Processing Chains

Bilge Dump 

Detection 

Processing Chain
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Synthetic Aperture Radar

SAR Backscatter Mechanism

Possible Vessel

Bilge Dump Event

SAR is an active microwave sensor capable of taking

measurements day or night and almost independently from

atmospheric conditions.
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IVT Data Requirements

For a successful systematic vessel detection and tracking capability, OCIMS IVT tool identified the following prerequisites:

• Coverage: Systematic monitoring of the entire EEZ with a minimum 7-day coverage for the entire SA EEZ(>90%).

• Tasking Capability: Capability to monitor areas of high interest and to fill gaps in systematic observations (tasked 

acquisitions).

• Spatial Resolution: Identifying vessels of at least 50m or larger.

• Applicable Frequency Bands: Ability to identify bilge dumps and simultaneously map these to vessels responsible for 

the dump.

• Acquisition Time: Near real-time data with a maximum 30-minute latency for image delivery from time of acquisition.

• Temporal Resolution: Resolution requirements of 400km+ swath width, minimum 40m spatial resolution and 3-

day temporal resolution.

• Other: Monitoring of other coastal (e.g., coastal erosion) and ocean (e.g., sea state) parameters along the South African 

EEZ.
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SAR Integration

1. IVT SAR: IVT started acquiring SAR imagery from 2018 over its entire EEZ.

2. Near Real-time: Vessels are identified and displayed within 30 minutes.

3. Disaster Management: Monitoring of massive marine pollution.

4. Dark-targets: Vessels are matched with transponder data to identify dark targets.
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SAR Integration

Example of SAR EEZ coverage.
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SAR on IVT AIS on IVT

SAR Integration
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SAR Dark Targets

SAR and AIS information is fused to detect ‘dark targets’

If AIS transponders are either malfunctioning, turned off, being spoofed, not installed or out of range, SAR images become 

essential for detecting vessels (called dark targets) in these areas of interest regardless of the status of any transponder device 

located on the vessel.
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SAR Dark Targets: Hotspots

Why these areas have a high number of dark-targets?

• Is it the lack of terrestrial AIS data reception or vessels 

turning off their AIS.

Using SAR imagery and post analysis:

• We can monitor where is the SA EEZ 

is vulnerable, particularly, in the Marine Protected Area 

where strict rules apply.

The hot-spots from the analysis can be used as:

• Guide to where the satellite should be tasked to capture 

these areas over a period.

Normalised Number of Dark Targets in 2018
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SAR Maritime Pollution

• SAR is the most used tool for monitoring oil pollution 

over vast ocean areas and has been proven to be the 

key sensor for oil slick observation.

• OCIMS Bilge Dump Service:

• Automated monitoring of the Southern Africa EEZ 

for possible oil spill events.

• Its purpose is to improve the preparedness of oil 

spill scientists and authorities to respond to and 

assess the impacts.

SAR images with detections highlighted.

Brazil Oil Spill incident (2019).



18

SAR Research

• State-of-art algorithm developed at CSIR for Bilge Dump and Vessel Detection 

using SAR.

• Over 20 publications.

• Research presented internationally (Italy, Beijing, Ghana, South Africa, etc.).

• SAR data is acquired, processed and results are available to the user in less 

than 2 minutes.
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IVT DeST Impact
• Environmental (Pollution)

• Security (Illegal Activities)

• Economical (IUU)

160 km bilge dump detected in 
Mozambique using SAR.
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Final Remarks

• The spatial and temporal coverage is of high importance when evaluating if the dataset can be used for operational 

monitoring of large areas.

• SAR data is critical for maritime pollution and dark target detection.

• The coverage has significantly decreased compared to years 2018 and 2019.

– Acquisition of commercial data (Radarsat-2) was not renewed.

• Currently, the system only uses open-data (Sentinel-1A*).

– Temporal coverage is insufficient to meet almost all operational needs where persistent observation is required.

– Open-data acquisitions cannot be tasked to regions on interest and thus not effective for hot spot monitoring, 

emergency acquisitions and monitoring specific areas of interest.

• A hybrid (Commercial + Open) data acquisition strategy needs to be adapted to balance cost and operational 

requirements.
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IVT System Vision

• Machine Learning Driven Analytics.

• Dedicated Technical Support for clients.

• User interface for users to dynamically create their 

own reports.

• Social Features (Chats, User Groups, Synced 

Viewer/Alerts/Geofences, Custom Alerts).

• Maintenance (Recovery of lost data).

• Data Export Features (Selected vessel(s) with vessel details + 

tracks).

• Documentation (User manual, google classes, training 

videos).

• Animations (Time-lapse Tracks, Time Sliders).



EO Support for GMES & Africa's Marine 

and Coastal Operations for Southern 

Africa and the Indian Ocean



MarCOSIO Partners

Organization Country

CSIR (Lead) South Africa

ABALOBI South Africa

Benguela Current Convention Namibia, Angola

Coastal Oceans Research Indian Ocean East 

Africa

Kenya

Institute of Marine Sciences, University of Dar es 

Salaam

Tanzania

Institut Halieutique et des Sciences Marines Madagascar

Kenya Marine Fisheries Institute Kenya

Mauritius Oceanography Institute Mauritius

National Sea Rescue Institute South Africa

Tanzania Fisheries and Research Institute Tanzania

University of Eduardo Mondlane Mozambique

Western Indian Ocean Marine Science 

Association

Tanzania

12 Partners (incl. lead)

8 Countries



24

ACKNOWLEDGEMENTS



THANK YOU


