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The Satellite Analysis Branch

Branch within NESDIS
(National Environmental
Satellite Data &
Information Service)

Satellite analysts with
various backgrounds

Marine pollution,

fire/smoke, volcanic 1 = '7,_,)__ e
ash, and tropical | N |
cyclone analyses B R g

Operational 24/7

Located in suburban
Washington, DC

S ﬁm

NOAA Center for Weather and Cllmate Predlctlon
College Park, Maryland, USA
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Marine Pollution Program

First operational in 2011 to meet
NOAA Emergency Response
Division sat. monitoring needs

Analyze satellite data & report
unnatural oil-related marine
anomalies in U.S. waters

Users: NOAA ERD, U.S. Coast
Guard, BSEE, BOEM, other
federal & state agencies

Reports (“Marine Pollution
Surveillance Reports™) available
on our website
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Imaging Types Used for Oil Spill Monitoring @
'l
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Passive Remote Sensing Active Remote Sensing

https://grindgis.com/remote-sensing/active-and-passive-remote-sensing
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Electromagnetic Energy/Oill Interactions

SAR

Sun Optical sensor

Refeckonani Specular Out of specular
Scattering Spccular scattering reflection reflection
from water  reflection off the water (under sun (away from
surfacc from oil siiface: and ghnt). sun ghnt).
wetar olarn Spill appears Spill appears
bnight dark
(A) oil appears dark (B) oil appears bright & dark

https://www.researchgate.net/figure/An-observation-comparison-between-the-A-SAR-and-B-optical-sensors-of-an-oil-spill_fig32_299463824
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Oil Spill in SAR Data

S
010-05/100511.cosmo1.2357.jpg

Cosmo-SkyMed 11 May 2020, https://www.esl.Isu.edu/static/pics/ dwh-oil-pill/2
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More Oil Spills in SAR Data

@

Ao

2 Feb 2021, Sentinel-1A
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25 June 2010, MODIS (Terra)
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Routine Satellite Data

Free, openly-available data

Passive sensor data (Multispectral)

® Landsat 7 & 8 (NASA)

* Sentinel-2A & 2B (ESA/Copernicus)
* ASTER on Terra (NASA)

®* MODIS on Aqua & Terra (NASA)

®* S-NPP and NOAA-20 VIIRS (NOAA)

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

2

Commercial data

Passive sensor data (Multispectral)
®* PlanetScope (Planet Labs Inc.)
* Worldview-2 (MAXAR)

* Worldview-3 (MAXAR)

®* Pleiades & others

Active sensor data (SAR)

®* Radarsar-2 (MDA)

®* TerraSAR-X (DLR)

* COSMO-SkyMed (ISA)

* ALOS-2, Kompsat-5 & others
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Ancillary Data @

®* GIS data in US waters, such as...
® Shipwrecks (ENC and RULET)
® Natural oil seeps
* Oil platforms & pipelines at the Federal and State level
®* Coastal bathymetry

®* SAR and scatterometer wind products

® Chlorophyll products from MODIS-Aqua

®* NOAA algal bloom bulletins for the Gulf of Mexico
®* NOAA ocean current model data

®* NOAA buoy data

®* NOAA National Response Center (NRC) reports
®* Other GIS data related to oceans and weather

“
Other layers

Thematic maps

Space and aerial
: DATA
VRAEETY " LAYERS

Hydrography

Digital terrain
models

REAL WORLD
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SAR Imaging for Oil Spill Monitoring @

Advantages

®* Not dependent on clear sky

* Day and night is both useful

®* Minimal atmospheric effects

® Multiple imaging modes often available

Disadvantage

® Oill spills are difficult to distinguish from false positives
®* Only one channel (wavelength)
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Oil Spill Traits in SAR

Image Date: 20170706

Image Time: 0350_53Z

Sentinel -1B

Vessel Coordinates: 152 29" 13" W, 57 0" 52" N

Strong contrast and distinct from natural phenomena  Unnatural shapes indicative of illgl chare Widening with distance and connectec
to a vessel; possible illegal discharge

Well-defined borders/edges & strong contrast Strong contrast, widens with distance, abrupt ending, discontinuity; signs of illegal discharge
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MPSR of an lllegal Discharge

MARINE POLLUTION f@

) SURVEILLANCE REPORT {V
R

Analysis Provided by: The National Oceanic and
Atmospheric Administration/National Environmental
Satellite, Data and Information Service (NOAA/NESDIS)

REPORT DATE: FEBRUARY 27, 2018
REPORT TIME: 1350Z (0750 CST)
ANALYST: WHISNANT

DATA SOURCE: SENTINEL-1A

MODE: Interferometric Wide (IW) VV

RESOLUTION: 5 x 20 meter

IMAGE DATE/TIME: 2/27/2018 0008Z (2/26/2018 1808 CST)

LEGEND

Possible Oil False
Positive

B Possible Thicker Oil (not oil)

_‘_ Suspected Point Source:
[23°17'32" N/ 90°15'22" W ]

11.9 km? Area of Possible Oil

REMARKS:

Anomaly believed to be oil was observed in satellite
imagery and was located 148.22 nautical miles
south of the U.S. EEZ (moving toward it). The
anomaly stretched a total of 16.20 nautical miles
while widening with distance from the suspected
point source. This is a known characteristic of a
bilge dump. The edges were mostly well defined and
showed good contrast with its background. The
anomaly was not in the vicinity of natural seeps and
certainly appeared out of place. Surface winds were
out of the East at 10 knots around the time of the
image. Confidence is deemed High given these
characteristics are often associated with a bilge
dump.

23°20°'N

23°10'N

l{| Analyst was unable to differentiate between thicker and thin oil areas due to
| either imagery limitations or unfavorable environmental conditions.

T \iles
0 2 4 6 8
O Nautical Miles

o 1 2 3 4 PErnICUs
BN T Kilometers

Europe’s eyes on Earth

Department of Commerce // National Oceanic and Atmospheric Administration


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

MPSR of an Accidental Oil Facility Spill

89‘2:0'W 89°16'W

MARINE POLLUTION UNCONFIRMED AS OIL
SURVEILLANCE REPORT’ "Possible Oil" depicts area that satellite analyst

i . N . / believes might contain oil but this is unconfirmed
X\ Analysis by: The National Oceanic and
§ Atmospheric Administration, Satellite and —

Information Service (NOAA/NESDIS) v\."/

89°12'W

28°52'N

REPORT DATE/TIME: 7/9/2019 0130 (UTC)

DATA SOURCE: RADARSAT2

MODE: ScanSAR Narrow VV
RESOLUTION: 50 meter

IMAGE DATE/TIME: 7/09/2019 0000 (UTC)

Possible Oil

==
B  Possible Thicker Oil

Suspected Point Source:
[28°51'56" N/89°16'41" W]

| 6.88 km* Total Area of Possible Oil
AREA/BLOCK: SOUTH PASS 55

REMARKS: Possible oil was observed in satellite \

imagery. This anomaly is unconfirmed as oil. The
anomaly was believed to be associated with NRC
Incident Report #1251312. The anomaly was
directly connected to the oil facility mentioned in
the associated NRC. The anomaly was
approximately 11.31 nm oriented N-S and
approximately 1.19 nm at its widest. The dark
colored anomaly had high contrast to its
homogeneous surroundings. Winds near the time
of the image were coming from the W between 5-
10 kts. which aligned well with the orientation of
the northern end of the anomaly.

28°48'N

UNCERTAINTIES: The full extent of the anomaly
was unknown due to a known natural seep site
near the southern end of the anomaly.

Analyst was unable to differentiate between thicker and thinner oil
due to imagery limitations or unfavorable environmental conditions.
ANALYST: RODRIGUEZ AMAXAR COMPANY

0 0.5 1 2 3

ﬁ RADARSAT-2 Data and Products © MAXAR TECHNOLOGIES
For further information on oil spill response and assessment go to:
ioR.noRa d-chemical-spills/oil-spilk

o Nautical Miles LTD. 2019 - All Rights Reserved
folt MRS RADARSAT is an official mark of the Canadian Space Agency

https:
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Optical Imaging for OIil Spill Monitoring @

Advantages

® Oil colors & relative thickness detectable
* False positive identification possible

Disadvantages

® Oill spill detection dependent on cloud-free conditions
® Not as useful when sunglint is not present

® Usefulness currently restricted to daytime data
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Oil Spill Traits in Optical Data

Oil slick n glint

Well-defined borders/edges

Oil spill with well-defined borders, strong contrast
and unnatural curves
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MPSR with High Resolution Optical Data

9°0'W 88°55'W 88°50'W
MARINE POLLUTION UNCONFIRMED AS OIL
SU RVEILLANCE REPORT "Possible Oil" depicts area that satellite analyst |4

Analysis by: The National Oceanic and believes might contain oil but this is unconfirmed
1‘.

i Atmospheric Administration, Satellite and
Information Service (NOAA/NESDIS %
( ) > 4

REPORT DATE/TIME: 6/1/2018 0515Z (UTC)

DATA SOURCE: LANDSATS8 OLI

MODE: Multispectral

RESOLUTION: 30 meter

IMAGE DATE/TIME: 5/31/2018 1625 (UTC)

I  Fossible Oil
B  rossible Thicker Oil s
a
& Destroyed Taylor Platform: o
[28°56'16" N/88°58'14" W]

| 39.25 km? Total Area of Possible Oil

AREA/BLOCK: MISSISSIPPI CANYON 20

REMARKS: Possible oil was observed in satellite
imagery. This anomaly is unconfirmed as oil.

The anomaly stretched a total of 17.25 nautical . , Z ‘ , ‘
miles and showed mostly good contrast to its ' s . Th|0kel' 0|| g ,}

background. Surface winds around the time of the .

image were from the South around 10 knots, 2 ’
which align well with the anomaly. Confidence is
deemed to be High given this is a known repeat
leak source and the aforementioned
characteristics.

29°0'N

UNCERTAINTIES: Due to cloud cover, the
anomaly's full extent is unknown. There are not
other uncertainties due to the Destroyed Taylor
Platform being a known repeat leak source.

" | science urdchangmg world
- ‘i .
ANALYST: WHISNANT z g Imagery Courtesy of the
8 U S. Geolog|cal Survey
For further inf ion on oil spill resp and go to: & ,
hitps: ion.noaa.gov/oil-and ical-spills/oil-spill Nautical Miles

‘ “ 3 &
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MPSR with High Resolution Optical Data

as-sl4w 88°51'W

MARINE POLLUTION UNCONFIRMED AS OIL
SU RVEILLANCE REPORT’ "Possible Oil" depicts area that satellite analyst

. . . / believes might contain oil but this is unconfirmed
W\ Analysis by: The National Oceanic and
K Atmospheric Administration, Satellite and -
% CONFIDENCE: Hia
\_,./

Information Service (NOAA/NESDIS)

REPORT DATE/TIME: 8/27/2018 0740 (UTC)

DATA SOURCE: SENTINEL2B

MODE: Multispectral

RESOLUTION: 10 meter

IMAGE DATE/TIME: 8/26/2018 1628 (UTC)

B  Fossible Oil
B Possible Thicker Oil -
_@ Suspected Point Source: ' 5’
[29°18'58" N/88°55'13" W]
| 38.63 km? Total Area of Possible Oil

AREA/BLOCK: MAIN PASS 61

REMARKS: Possible oil was observed in satellite
imagery. This anomaly is unconfirmed as oil. It
was located approximately 82 nmi SE away from 4
New Orleans, LA. The anomaly extended 6.6 nmi PossiblejThicker,Qil
NNE away from the point source, and was
measured 3.2 nmi wide. It widened with
increasing distance and exhibited dark and bright
silvery appearance near sun glint using high
resolution imagery. The anomaly was also seen
to exhibit feathering to the east. The direction of
the anomaly was very consistent with ocean
current models near the time of the image.

UNCERTAINTIES: Since the anomaly has an

obvious point source, there were no uncertainties
involved.

ANALYST: KIM

For further i ion on ol spill response and assessment go to: RRTTR © Copernicus Sentinel data (2018)
hitps: noaa sp o utical Miles n
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Typical MPSR Products

sg-;r,vw ss'slsw ss-ls.'w 89°0'W BB‘E:S'W
MARINE POLLUTION UNCONFIRMED AS OIL MARINE POLLUTION UNCONFIRMED AS OIL I~ :
SURVEILLANCE REPORT, “Possible Oir" depicts area that satelils analyst SURVEILLANCE REPORT *Possible OIF depicts area that satellie analyst
)\ believes might contain oil but this is unconfirmed S
. i v i u
X\ Analysis by: The National Oceanic and m & Anbiyiia B2 TR Naonil Gobdni ard believes might contain ofl but this is unconfirmed
il Atmospheric Administration, Satellite and (V == Atmospheric Administration, Satellite and E— 2
information Service (NOAANESDIS) i) o Information Service (NOAANESDIS) iR/ C IDENCI ¢ ; /
REPORT DATE/TIME: 6/22/2020 0715 (UTC) z - REPORT DATE/TIME: 6/22/2020 0715 (UTC) z 3 g ] ossiblelol
3 L)

DATA SOURCEI SENTINEL2A F b DATA SOURCE: SENTINEL2A Py ii
MODE: Multispectral MODE: Multispectral o

RESOLUTION: 10 meter - . RESOLUTION: 10 meter

IMAGE DATE/TIME: 6/21/2020 1629 (UTC) ' . IMAGE DATE/TIME: 6/21/2020 1629 (UTC)

I  Possible Oil ¢, I Possible Oil

B  Fossible Thicker Ol . ; | B Possivle Thicker Oil

Destroyed Taylor Platform: Destroyed Taylor Platform:
¢' [28°56'16" N/88°58'14" W] '$' [23“5’:& 6" nglB'SB‘M" w
33.36 km? Total Area of Possible Oil N 33.36 km* Total Area of Possible Oil
.

AREA/BLOCK: MISSISSIPPI CANYON 20 v AREA/BLOCK: MISSISSIPPI CANYON 20

REMARKS: Possible oil was observed in satellite = REMARKS: Possible oil was observed in satellite

|mager=/. s, ,a"°m|?|yl is un:'conﬁamed as oud. ;I'he 2 \ P hiter Oil imagery. This anomaly is unconfirmed as oil. The || Z \_ Ve l
anomaly was in multiple parts and appeared to & ossiblejinicker O anomaly was in multiple parts and appeared to £ Possible Thicker Oil
e:;;g:: :T(r:;v';i f:eeoa'ttlr:a Ifzso‘;?g:dTLaewf?r; ‘ emanate from the site of the destroyed Taylor ~ i

pl N . P urce. " platform, a known repeat leak source. The first

section extended northwest curving to south from section extended northwest curving to south from

T8 SR i At AR o S 8 Wl o 5 0.4 ML AcnS S0

. 5 lonz : and a width up to 0.4 nmi. Additional areas

extendevaE to SW for 14.2 nmi with a wmm_ up L extended NE to SW for 14.2 nmi with a width up

:f;-(ﬁ nmn.:ll a(fr‘ast“f{efe d'Sllf\:_‘t against their 5 - / to 1.8 nmi. All areas were distinct against their = o

ackgrounds, with shimmery white areas * backgrounds, with shimmery white areas [ 4
mdicat'mg possible tthk;f oil. ngds around ‘;‘e b indicgting possible thicker c%. Winds around the y

time of the image were from the S at around 8 kts. Y A i i i : i {

Modsled surface cutents were o the SW. Possible T ek , Modsled suface cumnts werd o e S+ RossiblehickerOl ‘ y

X «— Rossible Oil - i i

UNCERTAINTIES: Clouds in the area may have 3 UNCERTAINTIES: Clouds in the area may have ROELIDE

obscured portions of the anomaly. It was obscured portions of the anomaly. It was

uncertain whether the souther oil areas along uncertain whether the southern oil areas along

}he N;-S}N 7x|s \Vn:e‘re Lelate_?'to ﬁhg oil er:ananng z the NE-SW axis were related to the oil emanating || z

from the Taylor site; other oil facilities and some g s from the Taylor site; other oil facilities and some 2

natural seeps were in close proximity to these “ Goonicis natural seeps were in close proximity to these )

areas. areas. 4

"4
) 4
T : A 9 R 9

e L T T p—— : < " © Copemicus:Sentinel data)(2020) e L T N g : ” © Copemicus Sentinel dlata;(2020)
;nmz)l;;'en'el:?oof lh;s Em:ur:f 8 o i s completeness of this product. A - . ”
For ottt Rbomatcn s ol o ssnonse end ssesesmort 00 ’ ! IR For rther information o o apl response end Zrassrec g0 '"““" = Estil Deloime GEBCO NOAA QDC?I NG othedoontibutors:

ESRI Shapefile
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MPSR Access Via the Web

ERM.A® Gulf of Mexico

. . =
N ESDIS Marlne POIIUtIon prOdUCts MW Search Layers, Folders, and Bookmarks w 5] g:,“;,,‘“"‘” . Logih

. [ESERY Legend Query Tools  Zoom Download  Print
— E ORRR%EA cearal colapeal
M & “ 4 3 ninidyg B Background Layers 4
JG!_I»- - | 2k B Es?i StreelMapys
i “ ) Esri World Imagery
_ Esri Ocean
() Esri National Geographic
_) Esri World Topo
Port Sulphur Esfi Light Gray Canvas
() Esri Dark Gray Canvas
- MapBox Hybrid Imagery
() OpenStreetMap
Einpie ) OpenStrestiap (NOAA Local)
() OpenStreetMap Light Gray (CARTO) &
" L ; _ Blank Base Layer
B Admin Boundaries & Reference Features
}; B Bathymetry & Hydrology
' B Environmental Quality & Monitoring
B Marine Debris
B Imagery & Remote Sensing
,l/’ ) National Agricultural Imagery Program (NAIP, USDA) @8
GOES Imagery
E NESDIS Marine Pollution Surveillance Reports
] View MPSRs by Month Below
_| January 2019
L February 2019
@[] March 2019
B(] April 2019
~I May 2019
B June 2019
7 July 2019
B August 2019

Envi Abilisitk

Grand Isle

Region Issue Date Source Image Time Area (km2, Confidence L] NESDIS Suspected O1 07-August-2019 (0025 UTC) G160

I NESDIS Suspected 01 09-August2019 (1605 UTC) folo]
ATLANTIC 11232020 SENTNELB  [RRETR 048 Hgh  bdlipglzp ERMA o e e

1| NESDIS Suspected Ofl 12-August2019 (1558 UTC) (a1
ATLANTIC 11232020 SENTINEL1B 1232020 0.48 High ttljnglzip ERMA Zm [ om | BookmakVieis: T S

11-21-2020 . ; ; : /] . . .
ATLANTIC 11222020 SENTNELIA  Gipijrc 2656 Medumigh oflipglze ERMA o, Environmental Response Management Application (ERMA) hosted by NOAA
PACFIC 11182020 SENTNELS (iZfi® 915 Medum  iljpglzp EmMA @ Office of Response and Restoration: the JPEG(s) and the shapefile overlay of
ATLANTIC 1115200 SenTINELs  TEIRERR o Hgh  ttijpglzp ERMA B the location of the events reported can be found on this web application.
GULFOF MEXICO  11-142020 SENTINEL1A 1142020 0.19 Medium  tdt|jpglzip ERMA zm

*ERMA Common Operational Picture

https://www.ospo.noaa.gov/Products/ocean/marinepollution/
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Some SAB Achievements @

®* Produced daily Deepwater Horizon spill reports
®* Reported illegal ship discharges leading to fines
* Identified oll leaks from aging infrastructure in Texas and Louisiana waters
* Performed oll spill surveillance related to hurricane impacts
* Refuted under-reported oll spills
® Assisted with analysis of major oil spill events via U.S. Dept. of State
® Mauritius spill from oil tanker MV Wakashio in July 2020
® Brazil mystery spill in 2019
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Ship Pollution in the News

Judge Threatens to Bar Carnival
Cruise Ships from U.S. Ports

The Westerdam (file image courtesy Holland America)

BY THE MARITIME EXECUTIVE 04-12-2019 12:27:18

Carnival Corporation's vessels could be banned from U.S. ports over alleged
violations of the cruise line's oil pollution probation agreement, a federal judge
warned Wednesday. The impact would be immediately felt in South Florida,
Carmival's home base and the center of the world's cruise industry.

Judge in ocean pollution
case won't make it easy
for Carnival to resume
cruise operations

MIAMI - Since Carnival Corp. is on probation over an environmental crimes case, a U.S. District
Judge for the Southern District of Florida announced Friday that she is not going to make it

easy for Carnival Corp. to resume cruise operations in the U.S.

Carnival Corp. has been on probation for about three years after pleading guilty to 2016
felony charges stemming from its deliberate dumping of oil-contaminated waste from one of

its vessels and intentional acts to cover it up.

<
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Satellite Analysis Branch
Information

NOAA Satellite Analysis Branch - Marine Pollution Surveillance
Desk

+1(301) 683-1403
Email: oceanmap@noaa.gov

http://www.ospo.noaa.gov/Products/ocean/marinepollution/

Juan Velasco
Marine Pollution Program Lead
Email: juan.velasco@noaa.gov

Davida Streett
Branch Officer
Email: Davida.streett@noaa.gov
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