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Presentation Highlights

• Several US and Caribbean regional partners have collaborated with 
Trinidad and Tobago government to establish a pilot program to use 
satellite remote sensing to monitor oil spills. 

• 18 people from three Trinidad and Tobago government agencies have 
completed a US NOAA-led satellite oil spill monitoring virtual training 
course, during the period of  May 17th to July 9th 2021. 

• On July 1st 2021, Trinidad and Tobago has started monitoring near real 
time oil spill incidents and issuing reports for their Exclusive Economic 
Zone.
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Background
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Oil Spill Incidences in the region

• Like many other parts of the world, the Wider 
Caribbean Region, while renowned for its pristine 
beaches, blue ocean and robust tourism, has faced 
the challenges of many oil spill incidents or near 
misses in recent years.  Examples include large oil 
spills in Trinidad and Tobago in 2014, the mysterious 
oil spill off the Brazilian coast in 2019, Equinor
storage facility spill after Hurricane Dorian in Grand 
Bahamas and the stranded oil tanker Nabarima. 

• Illegal dumping of oil-contaminated waste by ships 
operating in the region is also a common occurrence.

• The ecosystem impact and economic cost of the 
marine oil spill is vast and can be long-term.
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Satellite monitoring, a proven, timely and cost-
effective way to monitor oil spills
• With the ability to image large areas with ever increasing spatial 

resolutions and shorter revisit times, satellite remote sensing of oil spills is 
a proven and effective way to monitor. 

• Publicly available free satellite imagery with high enough spatial resolution 
(~10 meter) to monitor the spill is available. 

• Various government agencies and institutions in the US, Canada, Europe
and central America (Mexico) are leveraging the imagery as part of 
monitoring programs for their respective regions, including the Satellite 
Analysis Branch from US National Oceanic and Atmospheric 
Administration (NOAA).
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Imaging Types for Oil Spill Monitoring

https://grindgis.com/remote-sensing/active-and-passive-remote-sensing

Optical Sensor 
Need cloud free condition, 
day time imaging, more 
color/thickness information

Synthetic Aperture Radar (SAR)
24/7 day/night, can see through
clouds, grayscale imagery
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Routine Satellite Data
Free, openly-available data

Passive sensor data (Optical)
• Landsat 7 & 8 (US Geologic Survey)
• Sentinel-2A & 2B (ESA/Copernicus)
• MODIS on Aqua & Terra(US NASA)
• VIIRS on S-NPP/NOAA-20 (US NOAA)
• ASTER on Terra (US NASA/JAL)

Active sensor data (SAR)
• Sentinel-1A & 1B (ESA/Copernicus)

Commercial data

Passive sensor data (Optical)
• PlanetScope (Planet Labs, US.)
• Worldview-2,3 (MAXAR, US)
• Pleiades(CNES, France) & others

Active sensor data (SAR)
• Radarsat-2 (MDA, Canana)
• TerraSAR-X (DLR, Gemany)
• COSMO-SkyMed (ASI, Italy)
• ALOS-2, Kompsat-5 & others
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Free sensors with routine coverage for wider Caribbean
Sentinel 1A and 1B (5-40m res,12 
days revisit time, SAR, day/night )

Sentinel 2A/2B (10m res, 10 day 
revisit time, optical, cloud free day)

MODIS and VIIRS
(250-375m res,  sun glint area)

Landsat 7/8 (30m res, 16 days revisit 
time, optical, cloud free day)

Landsat 8 Swath for today

Sentinel 1A Swaths for June 12-July 15 Sentinel 2A Swaths for June 18-July 6
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Project Partners
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The 2018 workshop on Caribbean oil spill and
sargassum monitoring

• The meeting was
organized by GEO
Blue Planet and IOC
UNESCO

• During the meeting, 
the participants from 
many Caribbean 
countries expressed 
a strong interest in 
setting up a regional 
Caribbean-wide oil 
spill monitoring 
system
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Regional Caribbean and International partners

• GEO Blue Planet Initiative
• IOCARIBE IOC UNESCO
• RAC-REMPEITC Caribe

Project role: 
• Regional coordination and networking
• Help the group identify and connect to regional stakeholders 

and users to establish oil spill monitoring and aid in 
dissemination of the product
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Why Trinidad and Tobago?

• Trinidad and Tobago is the leading Caribbean producer of oil and 
gas. Oil and gas account for about 40% of GDP and 80% of 
exports.

• There are extensive oil infrastructures(platforms, pipelines) in the 
Gulf of Paria and also to the east of the Trinidad Island. Oil spill 
incidences from oil facilities and vessels are not uncommon 
occurrences. Larger oil spills occurred in 2013, 2014, 2017 and 
there is also the latest 2020 Nabarima scare.

• Satellite oil spill monitoring capability is something Trinidad and 
Tobago agencies have for a long time wanted to develop.
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Trinidad and Tobago (TT) Project Partners

• Institute of Marine Affairs (IMA)
• Ministry of Energy and Energy Industries (MEEI)
• Environmental Management Authority (EMA)

Project role:
• Provide personnel, computers and software for the 

training.
• Coordinate between three agencies to perform near real 

time oil spill monitoring and issuing reports.

http://www.noaa.gov/marine-aviation
http://www.noaa.gov/research
http://www.noaa.gov/satellites
http://www.noaa.gov/fisheries
http://www.noaa.gov/oceans-coasts
http://www.noaa.gov/weather
https://www.commerce.gov/
http://www.noaa.gov/
http://www.noaa.gov/satellites


Department of Commerce  //  National Oceanic and Atmospheric Administration  //  14

Main US Partner to provide training and support

• Satellite Analysis Branch (SAB) from National Oceanic and 
Atmospheric Administration (NOAA)

Project Role:
• Guidance about hardware, software and procedures setup 

tailored to the budget and needs of the pilot project agency
• Provide comprehensive training to local staff members to 

produce satellite oil spill analysis reports.
• Expert guidance and support on satellite detection of oil spills.
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NOAA Satellite Analysis Branch (SAB)
• Oil Spill Desk Mission: To analyze satellite imagery for accidental and 

intentional oil discharges, create the Marine Pollution Surveillance Report 
(MPSR), notify Federal and State Agencies 

• The oil spill monitoring desk became fully operational in 2011.
• As of 1 March 2018, MPSRs are published to the web and publicly 

available
• https://www.ospo.noaa.gov/Products/ocean/marinepollution/

NOAA Center for Weather and Climate Prediction 
College Park, Maryland, USA
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Previous event based oil spill support for wider 
Caribbean
• When formal requests via US State Dept 

and NOAA/NOS are received, SAB can 
provide event based satellite oil spill 
support in areas outside the US EEZ 
including the Wider Caribbean region.

• SAB has supported the following recent 
events in the region for the last few years
Grand Bahamas Equinor facility oil spill 
after Hurricane Dorian, 2019

Mystery Oil Spill off Brazil, 2019

FSO Nabarima scare,late 2019- early 2020
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Satellite Oil Spill
Virtual training

2021/05/17-2021/07/09
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Training schedule, groups and format
• 5 trainers from SAB, and 18 trainees divided into 3 groups from IMA, MEEI 

and EMA participated in the virtual Webex training.

Group 1 Group 2 Group 3 Friday
Group1,2,3 Q&A
plenary for the week

Monday Morning
8:30-12:30
(trainer A)

Monday afternoon
1:00-5:00 (trainer A)

Tuesday Morning
8:30-12:30
(trainer A)

Trainer A + Trainer B 
will be present to
answer questions

Wednesday 
morning (Trainer 
B)
8:30-12:30

Wednesday
afternoon (Trainer 
B) 1:00pm-
5:00pm

Thursday morning
(TrainerB)
8:30-12:30
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• The comprehensive training course, which closely resembles 
NOAA’s satellite Analysis Branch’s internal training guideline, 
covers satellite oil spill detection theory and techniques, 
imagery downloads and analysis, as well as hands-on case 
studies on oil spill detection and reports issuing. 

• Each week, there are two sessions with a total of 14 sessions.
• The sessions were recorded and compiled for trainees to 

review, and for future trainings.
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Near Real Time 
monitoring and support
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TT Oil Spill Monitoring has Started!

• IMA has started the near real time oil spill monitoring on July 1st, 
one week before the training ended.

• The plan is that after IMA has done the initial set up and has 
accumulated some experience with real time monitoring, the  
three Trinidad and Tobago agencies will coordinate and rotate 
monitoring on a weekly basis. 

• NOAA SAB is providing support for the dates where TT EEZ 
has imagery. TT analysts consult with SAB analysts through 
email, phone and Webex meetings. The oil spill report, imagery 
log and operational logs are shared.
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Satellite imagery covering TT EEZ in July
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TT Oil Spill Monitoring Reports Examples
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What’s next?
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For Trinidad and Tobago

• Accumulate more experience of
the region such as the repeat
leak sources and natural seep
areas.

• Make sure the transition to
operations can proceed
smoothly to three agencies

• Potentially IMA can monitor
larger area around TT such as
the lesser Antilles later
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The Caribbean Sea is Large…
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More regional partners needed…

• If you are interested or know someone or some agency is interested in 
 learning more about the satellite oil spill monitoring
 becoming users of the oil spill report
 participate in satellite oil spill monitoring training
 develop similar oil spill monitoring capabilities

• Please Contact 
Bonnie Zhu (xiaofang.zhu@noaa.gov) from NOAA
Hamish Asmath (hasmath@ima.gov.tt ) from IMA
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Questions?
Thank you!
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Additional Slides
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Imagery Type I: Synthetic Aperture Radar (SAR)

SYNTHETIC APERTURE RADAR
• Sentinel-1A and B (Europe, 5-40m, free)
• Radarsat-2 (Canada, 25-50m)

Feathering signature

Unnatural turns

Widening with distance

Well defined edges

Stands out
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Imagery Type II: Multispectral Optical

Multispectral OPTICAL
Free Commercial imagery• Sentinel-2A/B (Europe,10m) Planet Scope (3m)• Landsat-7/8 (USGS, 30m) Worldview (2m)• MODIS Terra/Aqua (NASA, 250m)• NPP-VIIRS (NOAA, 375m)
Upon request, free• ASTER (15m, upon request)

Can appear white and 
shimmery in sun 
illumination

Feathering signature

1.5m WV2
True Color image

(Red-Green-
Blue) 

1.5m WV2
False Color image 

(NearIR-Red-
Green)
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