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Simpaosio Brasileiro de Sensoriamento Remoto

Deteccao de Manchas
Suspeitas com Imagens Radar
e Oticas

L aercio Massaru Namikawa

SESSAO TEMATICA
bosanion o Desemonimontonara 22 Derrame de Oleo na Costa Brasileira em 2019: as Ferramentas de

Enfrentamento de Derramamento de Oleo na

Costa Brasileira Observacao e de Sensoriamento Remoto na Crise 4/ Ab ri |/ 2 02 3
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Praia Bela
Manchas escuras apareceram na ter¢a (3) na praia de Boa Viagem - Foto: Reproducdo/WhatsApp
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Piche foi observado em trecho entre praias de Manaira e do Bessa, em Jodo Pessoa, nesta segunda-feira (2) — Foto:

PB-PE: 201 90830 a 20190904
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02 March 2023
Oil Spill in Philippines

The MT Princess Empress was carrying 800,000 liters of industrial oil when

the tanker sank near Naujan, Oriental Mindoro on Feb. 28.
https://www.pna.gov.ph/articles/1197824
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The Philippine Coast Guard reported late Tuesday afternoon, February 28 an oil spill from the oil tanker MT Princess Empress that capsized earlier in
the day off the coast of Naujan, Oriental Mindoro. The spill did not involve the 800,000 liters of crude oil that the tanker was ferrying from the port of
Limay in Bataan to the port of lloilo.

Reports are saying the fuel leaked from the stricken vessel has created a 500-meter wide slick and the Department of Environment and Natural
Resources (DENR) said it is also monitoring the area for any potential harm to life and livelihoods due to its distance from the shoreline.

The MT Princess Empress sailed from Bataan en route to lloilo with 20 crew members on board, they were safely rescued and brought to shore.

The submerged vessel is continuously being monitored by officials.
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Marine Pollution

Due to Oil Spillage

Oriental Mindoro, Philippines
02 March 2023, 05:39 AM
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B Possible Oil Spill ¢ || Data Coverage

Map Information

This map shows possible oil spillage extent in the coast of
Oriental Mindoro as observed in satellite imagery. These
depict areas that satellite analysts believe might be affected
by oil spillage but are unconfirmed. The map is still subject
to validation and the interpretation of remole sensing
experts.

Total Area Affected (approximate): 66 square kilometers

Data Sources

Contains modified Copernicus Sentinel data [2023] captured
on March 02, 2023 at approximately 05:39 AM Philippine
Standard Time, retrieved from the International Charter
Space and Major Disasters. Basemaps by Wikimedia Maps.
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Due to Oil Spillage
Oriental Mindoro, Philippines
03 March 2023, 05:59 PM
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Map Information

This map shows possible oil spillage extent in the coast of
Oriental Mindore as observed in satellite imagery. This map
depicts areas that satellite analysts believe might be
affected by oil spillage but are unconfinmed, The map is still
subject to validation and the interpretation of remote
sensing experts,

Total Area Affected (approximate): 8 square kilometers

Data Sources

Copyright:  RADARSAT Constellation Mission Imagery ©
Government of Canada (2023) - RADARSAT is an official
mark of the Canadian Space Agency. RCM3 image captured
on March 03, 2023 at approximately 05:59 PM Philippine
Standard Time, retrieved from the International Charter
Space and Major Disasters. Basemaps by Wikimedia Maps,
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Map Information

This map shows possible oil spill extent in the coast of
Oriental Mindoro as observed from RCM3 SAR  image
captured on March 4, 2023,

The detected oil spill covers 5 square kilometers.
Note: Not greund validated.

Data Sources

RCM3 SAR Image captured on March 04, 2023 at
approximately 06:07 PM Philippine Standard Time, retrieved
from the International Charter Space and Major Disasters.

RADARSAT Constellation Mission Imagery © Government of
Canada (2023) - RADARSAT Is an official mark of the
Canadian Space Agency.

Basemaps by Wikimedia Maps.
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Map Information

This map shows possible oil spill extent in the coast of
Oriental Mindoro as observed from Gaofen-3 SAR image
captured on March 4, 2023.

The detected oil spill covers 13 square kilometers,
Note: Not ground validated.

skl

Data Sources

Gaofen-3 SAR image ©CNSA/CRESDA (2023) captured on
March 04, 2023 at approximately 05:42 AM Philippine
Standard Time, retrieved from the International Charter
Space and Major Disasters,

Basemaps by Wikimedia Maps.
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Map Information

This map shows possible oil spill extent in the coast of
Oriental Mindoro as observed from RCM-1 SAR image
captured on March 6, 2023,

The detected oil spill covers 3 square kilometers,

Note: Not ground validated.

Data Sources

RCM-1 SAR Iimage captured on March 06, 2023 at
approximately 05:40 PM Philippine Standard Time, retrieved
from the International Charter Space and Major Disasters.

RADARSAT Constellation Mission Imagery © Government of
Canada (2023) - RADARSAT Is an official mark of the
Canadian Space Agency/Agence spatiale canadienne,

Basemaps by Wikimedia Maps.
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MARINE POLLUTION
URVEILLANCE REPOR},,.\
&y Wb gt lotoncdotgimidoing ;@)

b

Information Service (NOAA/NESDIS) &

REPORT DATE/TIME: 3/7/2023 0712 (UTC)

IMAGE DATE/TIME: 3/6/2023 2147 (UTC)
DATA SOURCE: SENTINEL1A

MODE: Interferometric Wide (IW) VV
RESOLUTION: 5X20 meter

Suspected Point Source:
[13°19'11" N/121°31'36" E]

4 99 km? Total Area of Possible Oil

AREA/BLOCK: N/A

6/

REMARKS: Possible, unconfirmed oil was observed
in satellite imagery. A linear anomaly was observed
8.6 nautical miles Northwest of Pola, Mindoro Island,
the Philippines. Spanning a length of 3.5 nautical
miles and a rough width of 0.07 nautical miles, the
potential slick was seen emanating near the location
where the MT Princess Empress had recently sank
on February 28th, 2023.The potential slick had
strong contrast with the surrounding water and
portrayed additional traits such as feathering
(characteristics of oil dispersal over water) . Winds
at the time are not available. Confidence for this
area is High.

A potential second oil slick was observed less than 1
nautical mile off the immediate coast. The previous
report from March 3rd showed the slick extending
roughly 9 nautical miles from the MT Princess
Empress to Pola’s coastline. It is possible that this
second area is a segment of the original slick that
broke off and is now settled within the bay area.
Confidence for this oil area is Medium.

UNCERTAINTIES: None

Neither the United States Government, nor its employees, make any
warranty nor assume liability or responsibility for the accuracy or
completeness of this product.

For further information on oil spill response and assessment go to:
https://response.restoration.noaa gov/oil-and-chemical-spills/oil-spills
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13°10'N
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"Possible OIl" depicts area that satellite analyst
believes might contain oil but this is unconfirmed

CONFIDENCE: High

(Low, Medium, Medium-High

LU0

Mindore ‘—‘-»' 4 »
Sources: Esri(GEBCO,
NOAA National'Geographic.

Garmin, HERE |

- ",:l o8k
| " a,. .

Analyst was unable to differentiate between thicker and thinner oil due L 4 % & *
to imagery limitations or unfavarable environmental conditions. }‘:“b "

© Copemicus Sentinel data (2023)
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B Possible Oil Spill :_' Data Coverage

Map Information

This map shows possible oil spill extent in the coast of
Oriental Mindoro as observed from RCM-1 SAR image
captured on March 7, 2023.

The detected oil spill covers 2 square kilometers,
Note: Not ground validated.

Data Sources

RCM-1 SAR Image captured on March 07, 2023 at
approximately 05:59 PM Philippine Standard Time, retrieved
from the International Charter Space and Major Disasters.

RADARSAT Constellation Mission Imagery © Government of
Canada (2023) - RADARSAT Is an official mark of the
Canadian Space Agency/Agence spatiale canadienne.

Basemaps by Wikimedia Maps.
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MARINE POLLUTION
SURVEILLANCE REPORT....

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

A
&

REPORT DATE/TIME: 3/8/2023 1500 (UTC)

IMAGE DATE/TIME: 3/8/2023 0215 (UTC)
DATA SOURCE: SENTINEL2B

MODE: Multispectral

RESOLUTION: 10 meter

Possible Ol

Possible Thicker Oil

Suspected Point Source:
[13°18'58" N/121°31'48" E]

—
%
4

8.78 km? Total Area of Possible Oil

AREA/BLOCK: N/A

REMARKS: Possible, unconfirmed oil was observed
in satellite imagery. The segmented anomalies were
believed to be emanating near the location where
the MT Princess Empress had recently sank on
February 28th. The most southern segmented oil
slick was observed less than 0.31 nautical mile off
the immediate coast. It is believed that this slick was
a segment of the original slick that broke off and has
now settled within the bay area. They were located
approximately 6.75 nm NE from Pola, Mindoro
Island, the Philippines. As a whole, the anomalies
spanned roughly a length of 10.96 nm and 1.86 nm
at its widest. The potential slicks had strong contrast
with the surrounding water and exhibited relatively
thicker oil (white colored portions). Winds near the
time of the image were coming from the NE at 10 kts
which aligned well with the orientation of the slick.

UNCERTAINTIES: It was difficult to determine if the
slick had actually reached the coast since the bay
results in higher chance of false positives.

Neither the United States Government. nor its employees, make any
warranty nor assume liability or responsibility for the accuracy or
completeness of this product.

For further information on oil spill response and assessment go to:
https://response.restoration.noaa gov/oil-and-chemical-spills/oil-spills

13°20°'N

13°15'N

13°10'N

8/Mar/2023 Sentlnel 2

"Possible OIlI" depicts area that satellite analyst
believes might contain oil but this is unconfirmed

g SVRUD 'n

xa-

CONFIDENCE: High

(Low, Medium, Mediuni-High, High)

121°35'E

1irSources. Esn, GEBCO.

Possible Oil Garmin. HEREL

N\

Possible Thicker Oil s

NOAA ' National Geographic.

Possible-Thicker-Oil

. "'5‘.'
¢ ~CSda
==
e

© Copemicus Sentinel data (2023)

Esri. Garmin. GEBCO. NOAA NGDRE and other co

hiributors




MARINE POLLUTI 9/Mar/2023 TERRA - MODIS it

SURVEILLANCE REPORI "Possible Qil" depicts area that satellite analyst fi 7 ?ga
R believes might contain oil but this is uncenfirmed ¢ W %
y  Analysis by: The National Oceanic and | ’, e §
: 4 Atmospheric Administration, Satellite and - : A —IEE
NupV: M CONFIDENCE: High - wf
8

Information Service (NOAA/NESDIS) N wj ‘%'y
5 (Low, Medium, Medium-High, High)

L)
E"pncc wC

13°20°N

REPORT DATE/TIME: 3/9/2023 2043 (UTC)

IMAGE DATE/TIME: 3/9/2023 0222 (UTC)
DATA SOURCE: TERRA MODIS

MODE: Multispectral

RESOLUTION: 250 meter

 Sources: Sibuy
Esri,
GEBCO,

Possible Ol

B Possible Thicker Oil Possible Oil

Suspected Point Source: \

[13°18°54" N/121°31'53" E]

46 43 km? Total Area of Possible Qil

AREA/BLOCK: N/A

13°15'N

REMARKS: Possible, unconfirmed oil was
observed in satellite imagery. An anomaly was
observed starting 11.65 nautical miles Northeast
of Pola (Mindoro Island, the Philippines) and
stretched a rough length of 12.2 nautical miles
South to the immediate shore. The potential slick
had strong contrast with the surrounding water
and had metallic sheens which indicated
segments of thicker oil. Winds at the time were
blowing in a Southeastern direction at 8 knots.
The Confidence for this report is High.

o Possible Thicker Qil

UNCERTAINTIES: None

13°10'N

MNeither the United States Government, nor its employvees, make any N an | 2 3
warranty nor assume liability or responsibility for the accuracy or {

completeness of this product, Fonatis 21 M : o N
For further information on oil spill response and assessment go to: _ Esri, Garmin, GEBCO,
ntips:/iresponse.restoration.noaa.gov/oil-and-chemical-spills'oil-spills |




MARINE POLLUTION 11/Mar/2023 ICEYE il

SURVE“_LA NCE REPORT ‘Fossible Oil" depicts ares that s stellite analyst

believes m:ght contsin cil butthis 5 unconfirmed

Analys s by: The National Ocesanic and
Atmos pheric Administration, Sstelllte and
Information Service (NOAANESDIS)

CONFIDENCE Hngh
ow, Medium

Medium-High, High)

13°20°N

REPORT DATE/TIME: 3/11/2023 1500 (UTC)

IMAGE DATETIME: 3/11/2023 0621 (UTC)
DATA SOURCE: ICEYE

MODE: SCAN VV 3 :
RESOLUTION: 15 meter Possible Oil

B Fossibke O \

B Possible Thicker Oil

Suspected Point Source:
'$' [13°19°03" N/A121°31°50" E]

. Esri, GEBCG,

CAA .stlor'sl Gecgraphic
sarmin, HERE,

8.12 km? Total Area of Possible Oil

13°15'N

AREA/BLOCK: N/A

REMARKS: Possible, unconfirmed oil was
cbserved in satellite imagery. The segmented
anomalies were believed to be emanating near
the location where the MT Princess Empress had
recently sank on February 26th near Pola,
Mindoro Island. the Philippines. It is believed that
the smaller slick was a segment of the original
slick that broke off and has now settled within the
immediate coast of the bay area. The larger slick
was approximately 8.12 nm in length and 0.98 nm
at its widest. The potential slicks had strong
contrast with the surrounding water. Winds near
the time of the image were coming fromthe NE at

11 kts which aligned well with the orientation of
the slick.

13°10°N

; Possible Oil

.

Acalyst was unbie (o &8 stie Destween (hecker and fenner ol due
0 imagery imtons o unfavoradie ervirorrnerial conddons
* o . 24
.I
1

Esri, Garmin, GEBCO, NOAARGEGEna ct’|er Contncutors
I

UNCERTAINTIES: None

Neither the Unied Sietes Gowernmeant, nor its employsss, maks any
warranty nor assume lis bility or responsibility for the sccuracyor
compieeness of this produc

For further informaton on oil spill response and assessment g0 o:
hitps ./ response. restors bon no33.govoil-and-chemical-spills/oil-spills




MARINE POLLUTION
SURVEILLANCE REPOR}'

Analysis by: The National Oceanic and \
| Phrcuamic ammuisratio, et oo S

a—

REPORT DATE/TIME: 3/12/2023 1948 (UTC)

IMAGE DATE/TIME: 3/12/2023 1310 (UTC)
DATA SOURCE: ICEYE

MODE: SCAN VWV

RESOLUTION: 15 meter

B Possible Ol
B Possible Thicker Oil

Suspected Point Source:
‘$’ [13°19'02" N/121°31'51" E]

7.11 km? Total Area of Possible Oil

AREA/BLOCK: N/A

REMARKS: Possible, unconfirmed oil was
observed in satellite imagery. The segmented
anomalies were believed to be emanating near
the location where the MT Princess Empress had
recently sank on February 28th. The largest oil
segment, spanning a length of 7.69 nautical
miles, was observed 5.76 nautical miles
Northwest of Pola, Mindoro Island, the
Philippines. A suspected secondary olil slick was
observed on the immediate shores of Pola. It is
believed that this slick was a segment of the
original slick that broke off and has now settled
within the bay area. The slicks had strong
contrast with the surrounding water and
demonstrated signs of feathering (an attribute of
oil dispersal over water). Winds at the time were
blowing in a Southwesterly direction at 9 knots.
The confidence for this report is High.

UNCERTAINTIES: None

Neither the United States Government. nor its employees, make any
warranty nor assume liability or responsibility for the accuracy or
completeness of this product.

For further information on oil spill response and assessment go to:
https://response.restoration.noaa gov/oil-and-chemical-spills/oil-spills

12/Mar/2023 ICEYE”‘

"Possible OIlI" depicts area that satellite analyst
believes might contain oil but this is unconfirmed

13°20°'N

13°15'N

13°10'N

CONFIDENCE: High

(Low, Medium, Mediuni-High, High)

121°35'E

Possible Qil

X

4
’

Sources: Esri GEBCOS” buy
NOAA, NationaliGeographic.
Garmin, HERE;

Possible Qil

Analyst was unable to differentiate between thicker and thinner o due
to imagery limitations or unfavarable environmental conditions
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wame roriume 1 2/ Mar/2023 WORLDVIEW-3

SURVEILLANCE REPUHI

\ Analysis by: The National Oceanic and
d Atmospheric Administration, Satellite and §

Information Service (NOAA/NESDIS) ‘v

REPORT DATE/TIME: 3/14/2023 1630 (UTC)

IMAGE DATE/TIME: 3/12/2023 0223 (UTC)
DATA SOURCE: WORLDVIEW3

MODE: Multispectral

RESOLUTION: 1.24 meter

Possible Oil

[
- Possible Thicker Qil

Suspected Point Source:
[13°19'02" N/121°31'49" E]

1.12 km? Total Area of Possible Oil

AREA/BLOCK: N/A

REMARKS: Possible, unconfirmed oil was
observed in satellite imagery. Numerous surface
anomalies believed to be oil slicks were detected,
meandering just to the southwest of the
suspected location of the sunken Princess
Empress wreck. The anomalies were about 8nm
in length. They consisted of areas of sheening as
well as patches of brown thicker and emulsified
oil. The wind at the time was from NE at 10-15kt
at the time the image was taken, which aligned
well with the anomaly orientation relative to the
suspected source. A separate MPSR based on a
WV pass just south of this imagery was issued
earlier, which depicted the oil anomaly in the
south and closer to the shoreline.

UNCERTAINTIES: There were small scattered
clouds present, so oil slick drawn around the
cloud was a approximation.

"Possible Oil" depicts area that satellite analyst &4
believes might contain oil but this is unconfirmed

CONFIDENCE Hi rgh, : \ [N
(Low, Medium, Mediu High, High) P .

Sources: Esri. GEBCO. .
NOAA, National Geographici
Garmin, HERE,

S

Thlcker Oll

-

Possible il o

- —— Possmle Oil
‘&,_{e.,_,'- - b &

R R

b

_“ »
’;-Pv' .

Neither the United States Government, nor its employees, make any
warranty nor assume liability or responsibility for the accuracy or
completeness of this product

For further information on oil spill response and assessment go to:
hitps:/response restoration noaa.gov/oil-and-chemical-spills/oil-spills
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Marine Pollution

Due to Oil Spillage
Oriental Mindoro, Philippines

Datum: WGS 84
0 2 4 & km
Legend
Bl Pocsible Oil Spill ¢ J Data Coverage
Ships
Map Information

This map shows possible oil spill extent in the coast of
Orlental Mindoro as observed from TanDEM-X SAR Image
captured on March 15, 2023,

The detected oil spill covers approx. 3 square kilometers.
A ship can be seen near the oil spill areas.
Note: Not ground validated.

Data Sources

TanDEM-X SAR image captured on March 15, 2023 at
approximately 05:58 PM Philippine Standard Time, retrieved
from the International Charter Space and Major Disasters.

TanDEM-X © DLR e.V. (2023), Distribution Airbus DS Geo
GmbH.

Basemaps by Wikimedia Maps.
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Map Information

This map shows possible oil spill extent in the coast of
Oriental Mindoro as observed from RCM-1 SAR image
captured on March 19, 2023,

The detected oil spill covers approx. 5 square kilometers,
Note: Not ground validated.

Data Sources

RCM-1 SAR Iimage captured on March 19, 2023 at
approximately 05:59 PM Philippine Standard Time, retrieved
from the International Charter Space and Major Disasters,

RADARSAT Constellation Mission Imagery © Government of
Canada (2023) - RADARSAT Is an official mark of the
Canadian Space Agency/Agence spatiale canadienne,

Basemaps by Wikimedia Maps.
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Oriental Mindoro, Philippines
19 March 2023, 05:47 AM
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Bl Possible Oil Spill :J Data Coverage

Map Information

This map shows possible oil spill extent in the coast of
Oriental Mindora as abserved from Sentinel-1 SAR image
captured on March 19, 2023,

The detected oil spill covers approx. 9 square kilometers,
Note: Not ground validated.

Data Sources

Contains modified Copemicus Sentinel data [2023] captured
on March 19, 2023 at approximately 05:47 AM Philippine
Standard Time, retrieved from the International Charter
Space and Major Disasters.

Basemaps by Wikimedia Maps.
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121°32'E

MARINE POLLUTION 24 ® =
SURVEILLANCE REPO R "Possible Oil' depicts area that satellite analyst

(TN believes might contain oil but this is unconfirmed|

-

N X\ Analysis by: The National Oceanic and
§ Atmospheric Administration, Satellite and
7 Information Service (NOAA/NESDIS)

13°24'N

———.

REPORT DATE/T lME3}21120232255(U ©)
IMAGE DATE/TIME: 3/21/2023 0211 (UTC)

DATA SOURCE: LANDSATS OLI o, S R R (R N e ST e ,' A
MODE: Multispectral R Sl O S0 e A ' §i2309raphic. Gagin.
RESOLUTION.~30 rnetefrv | e _:._"",«%"‘; _
B Possible Oil Poglst e 5
I  Fossible Thicker Oil | .
T ‘Suspected Point Source: o
* [13°19'03" N/121°31'47" E]
37.84 km? To't’al Area of Possible Oil
|

13°20'N

REMARKS: Possible, unconfirmed oil was
observed in satellite imagery. The slick emanated
from the sunken tanker, M/T Princess Empress off
the NE coast of Mindoro Island in the Philippines.
The slick was approximately 13.1nm in length,
and 0.23nm at the widest point. There were
several areas of brighter returns which are
indications of possible thicker oil. Winds were out
of the northeast at Skts which aligned well with

the feathering of the slick and the movement of ' ¢ PossiblejThicker,Oil

the slick. Possible Thicker. Oil

/

UNCERTAINTIES: The area of feathering could ) s o False Positive

not be definitively defined. False positives were
south and east of the sunken vessel location.

13°16'N

a USGS

science for a changing world

Imagery Courtesy of the
U.S. Geological Survey
Neither the United States Government, nor its employees, make any

= = @ @ A s\E >
warranty nor assume liability or responsibility for the accuracy or SoulcesHESTHEESEEMNG [\t& nel Geegteplile,
completeness of this product. j‘...['l !JI'L:, HE ir\.._{ EEREMESGH Sy & ""Q G ’Qflﬂl.[.’ﬂ((!th. LSH
For further information on oil spill response and assessment go to: ST Ganpint GEBCU 4 ul[.ﬂusi,v end efficr confibufere
https://response.restoration.noaa.govioil-and-chemical-spills/oil-spills —
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MARINE POLLUTION 21 /Mar/

SURVEILLANCE REPORT, ..

Analysis by: The National Oceanic and / \

d Atmospheric Administration, Satellite and §
Information Service (NOAA/NESDIS) < /
‘\'7\@»

"Possible OIl" depicts area that satellite analyst
believes might contain oil but this i1s unconfirmed

CONFIDENCE: High

(Low, Medium, Mediunm-High, High)

13°24'N

REPORT DATE/TIME: 3/21/2023 2255 (UTC)
IMAGE DATE/TIME: 3/21/2023 0211 (UTC) Sources: Esri, GEBEO,
DATA SOURCE: LANDSATS OLI gOAA Nhanona' |
MODE: Multispectral ngzodraphic. G,
RESOLUTION: 30 meter Possible Oil
B Possible Ol
B  Possible Thicker Oil /
Suspected Point Source:
'q} [13°19'03" N/121°31'47" E]
37.84 km? Total Area of Possible Qil
Possible Oil
AREA/BLOCK: N/A -
&
REMARKS: Possible, unconfirmed oil was S
observed in satellite imagery. The slick emanated
from the sunken tanker, M/T Princess Empress off
the NE coast of Mindoro Island in the Philippines. : : -
The slick was approximately 13.1nm in length, Possible Thicker Oil
and 0.23nm at the widest point. There were
several areas of brighter returns which are
indications of possible thicker oil. Winds were out \
of the northeast at Skts which aligned well with - : !
the feathering of the slick and the movement of Possible Thicker Oil Possible Thicker Oil
the slick. OSsSSipie ICKer Ul
UNCERTAINTIES: The area of feathering could
not be definitively defined. False positives were =
south and east of the sunken vessel location. © o 8
= USGS
science for a changing world
Imagery Courtesy of the
U.S. Geological Survey
Neither the United States Government, nor its employees, make any | N 05 1 2 3 Soulces: Esri GEBCO NOAA National Geo -
e ¢ e _ G : , graphic.
‘C"j,:,';g‘,’;;’;’;: i ;'2,‘2,‘[};9‘ PSR for thebemwaey or A W Ganpin, HERE, Geonames org, and other contributors, Esri.
For further information on oil spill response and assessment go to: 2 Gampin, GEBCO,NOAA NGDC . and other confributors
https://response.restoration.noaa.gov/oil-and-chemical-spills/oil-spills |




450000 |
_ : 1460000
. 1420000

. :‘
™,
o

O,
X0

b"?ful

L0000

B 23/Mar/2023 Sentinel

| . 4400
480000 |
_ : 14460000
1 Ly e
: 1400000



-

1 | . 'JD ‘ — " 3 $ t- Il 2 ~ ?_
Vic "‘4"’&"""'_* (3 en._lne Tl %

=

o
-

= ) S ‘




MARINE POLLUTION
SURVEILLANCE REPORT

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

&

REPORT DATE/TIME: 3/23/2023 1430 (UTC)

IMAGE DATE/TIME: 3/23/2023 0215 (UTC)
DATA SOURCE: SENTINEL2A

MODE: Multispectral

RESOLUTION: 10 meter

Possible OQil

Possible Thicker Oil

Suspected Point Source:
[13°19'02" N/121°31'44" E]

—
V7224
&

162.60 km? Total Area of Possible Oil

AREA/BLOCK: N/A

REMARKS: Possible, unconfirmed oil was
observed in satellite imagery. Discrete oil slicks
were detected WNW to about 29 nm and SE to
about 40 nm from the suspected Princess
Empress shipwreck location. Sections of
relatively thicker oil were located primarily along
the western edges of the slicks, as expected
given winds were around 5 kt from the east
around the time of the image. Oil was also
detected near the coast of Calima and along the
base of Mount Dumali. A small, discrete patch
was also detected near Verde Island. The satellite
pass included imagery stretching south of
Mindoro, but no oil slicks were detected despite
cloud-free skies.

UNCERTAINTIES: Due to the limitations related
to manual detection and delineation of the slicks
found in the satellite imagery, in addition to the
presence of false positives in the vicinity of the
slicks, the total area of possible oil presented here
IS imprecise.

Neither the United States Government, nor its employees, make any
warranty nor assume liability or responsibility for the accuracy or
completeness of this product,

For further information on oil spill response and assessment go to:
hitps://response.restoration.noaa.gov/oil-and-chemical-spills/oil-spills
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“Possible OUII" depicts area that satelite analyst
believes might contain oil but this is unconfirmed
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NO OIL OBSERVED PRODUCT

REPORT DATE: 10/10/2019
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Remarks:

No oil anomalies were observed in the shaded area.
Imagery coverage on any given day was limited to a small
portion of the indicated area, including some days with no

coverage.

Legend

% Satellite Image Footprint

Analysis Provided by: The National Oceanic and
Atmospheric Administration/National Environmental
Satellite, Data and Information Service (NOAA/NESDIS)
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What is a long ship wake? Long ship wake is a turbulent wake and turbulent wake is the most common wake type on SAR
images. Through statistical analysis of 71 ENVISAT Advanced Synthetic Aperture Radar (ASAR) images, we obtained
probability tables (Table 1) for the four types of observed wakes (Table 1). From these results, the ship wake in an ASAR
image is dominated by the turbulent wake and Kelvin wake, where the turbulent wake is 84% and the Kelvin wake is 14.6%.
Narrow-V wakes and internal wave wakes have little probability of occurrence.

Therefore, turbulent wakes are the most common wake type in SAR images. Turbulent wakes usually appear as a dark
narrow line, but sometimes appear as a bright narrow line, or both. Observed turbulent wakes generally include one of three
characteristics: one dark narrow line, one bright narrow line, or an oil spill dark line. Figure 1 presents the images of three
typical turbulent wakes.

I ' The formation mechanism of a dark turbulent wake includes two types of sea surface flows resulting from the ship’s
; movement: hull vortex caused by the flow on both sides of the route of the current, and backward flow. These two streams
' .‘_ suppress sea surface Bragg waves, thereby weakening the backscattering energy in this region, making it appear as a dark
Cabedeio wake in SAR images (Lyden et al., 1988).

In theory, due to the impact of waves, dark turbulence wakes exist for only a short period of time and are thus relatively
shorter in length. However, when the vessel discharges, a large amount of oil film gathers on the wake. Because of its strong
viscosity, the oil film inhibits Bragg waves, weakening the backscattered energy and resulting in a dark line. In contrast, olil

) film effects last longer, and the wakes are usually longer. After analyzing these wakes,

Journal of Oceanology and Limnology

Vol. 37 No. 5, P. 1523-1532, 2019 https://doi.org/
10.1007/s00343-019-8221-y

Rapid detection to long ship wake in synthetic
aperture radar satellite imagery*

CHEN Peng**, LI Xiunan, ZHENG Gang

Second Institute of Oceanography, Ministry of
Natural Resources, Hangzhou 310012, China
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REPORT DETAILS
REPORT DATE/TIME: 6/12/2021 1000 {UTC)
IMAGE DATE/TIME: 6§/10/2021 051% (UTC)
DATA SOURCE. CBERS-4
MODE: Multispectral
RESCLUTICN: 10 meter

Coordinate System: GCS WGS 1984
Datum: WGS 1864

“REMARKS

The MV X-PRESS PEARL continued to appear to leak possible ail from the
vessel The slick had a bright shimmery return against the background
environment, indications of thicker oil. The slick was 2 74nm in length and was
linear in shape toward the nerth from the vessel.

UNCERTAINTIES: The full extent of the anomaly could not be determinad
because of the Image extents not covering the entire area.
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Resumo

Nao foram detectadas manchas de 6leo em imagens SAR nem nas oticas
Analise de manchas suspeitas indicando falsos positivos
Efeitos mais comuns ventos, densidade e oleos biogénicos

Varias imagens com navios com rastro de 6leo
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