Mapping Oil with SAR

CMODS5 + TCNNA (SAR Products) can be used to
distinguish between low wind and surfactants

Updates on the Deep Horizon Oil Spill

Oscar Garcia Pineda
Florida State University




OIl Slicks in the Water and Related
Processes
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ORIGINAL RAW SAR IMAGE GEORECTIFIED
{Image collected by RADARSAT-1 in May 23, 2006
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Integration of Satellite Remote Sensing Data
with Ancillary Data

Four types of Data
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A neural network program is used to fit a function of many variables

Textural Classifier Neural Network Algorithm
TCNNA

8bit pixel value
Incidence Angle /7=
Wind Speed CMODS5 |

Texture 1 (Average Gray Level) /=
Texture 2 (Standard Deviation)
Texture 3 (Smoothnes)

Texture 4 (Third Moment)
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Texture 6 (Entropy)
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Original SAR Data
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TCNNA Results
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Manual Classification

TCNNA Segmentation
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[ Step 1: Select Image Folder...
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Processing Toolbox
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Batch Mode

- SAR Image Description
|Select an Image to display
\properties
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Enter suffix for the output file name

(e.9. 'GC_BODa)
Suffix.
l Step 2. Select Folder to Save Output
— Result
TCNNA - SAR Image processing toolbox. Al
. By Oscar Garcia-Pineda, Ph.D
Step 2 Subset to Process Select Specific Training Set to use garcia@ocean. fsu, edu

Florida State University
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Step 1: Select Image Folder...
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Batch Mode

— SAR Image Description

Image Tag
R144525068G18012.t1if

|[12-Mar-2010 13:31:54
|WES 84 / UTM zone 15N

|Resclution (meters):
l12.5

center Image X (meters):
B6l2474.23

Center Image ¥ (meters):
307ZZ55.038

Enter suffix for the output file name
(e.g. 'GC_BO0a"

Suffix...

‘ Step 2: Select Folder to Save Output

‘ Step 2: Subset to Process ‘

R144525068G1 3012, tif

Select Specific Training Set to use

RADARSAT STD
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Step 5: Extract Oil Spill

Last Step: Exit

Result

TCNMNA - SAR Image processing toolbox.
MacDonald Image Lab. Florida State University
Contact: Oscar Garcia-Pineda, FPh.D
garcia@ocean. fsu. edu

Oceanography Department




<} outputTCNNA

Original SAR Data TCNNA Qutput

Filter
Noise

Feature Scale Threshold

Reset 4 3

hap TCHMA output




<} outputTCNNA

Original SAR Data TCNNA Output

Filter
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Feature Scale Threshold

Reset l <| | >|
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RADARSAT-2 (04/24/2010) & TerraSAR-X (04/25/2010)
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TCNNA Analysis

On April 24 2010, at 23:49hrs,
Using TCNNA on a RADARSAT-2
Scan SAR Beam Mode
774 Km"2 were classified as
surface waters containing Oil.

On April 25 2010, at 11:50hrs,
Using TCNNA on a TerraSAR-X
SC HH Beam Mode
1236 Km”2 were classified as
surface waters containing Oil.




TCNNA Analysis on ENVISAT SAR (04/26/2010 & 04/29/2010)
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N . E— Using TCNNA on a ENVISAT

SAR Image ASAR WSM Mode
2234 Km"2 were classified as
sea surface waters containing Qil.

29:200'n  On April 29 2010, at 03:45 hrs,
Using TCNNA on an ENVISAT
SAR Image ASAR WSM Mode
8247 Km"2 were classified as

sea surface waters containing Qil.
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TCNNA Analysis GOM Oil Spill. Envisat May 2
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TCNNA Qutput on May 2, 2010 ENVISAT SAR

2274 Km”2 were detected as surface waters containing oil.
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Strong winds indicates that this area contains very heavy hydrocarbons
that still damps capillary waves. It is posible to infer that a larger area
contains oil that is not detected due the high winds
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Low wind features dificults the clear segmentation of surfactants

in the image. TCNNA output can include regions were low wind
is mixed with the oil spilled. However ancillary data
A (drifting models and statistical analysis) suggest that
lan MacDonald William Pichel
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TCNNA can still be conservative to the actual size of the slick

NOAA/NESDIS
Oscar Garcia-Pineda
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A human hair is approximately 100 ym.

— The main slick, which corresponds to the cross-hatched area was assigned a low value of
0.5 uym.

— Considering that the oil then in the water had been deposited since 21 April, the flow rate
would have been on the order of 25,000 bbl per day.

— Some fraction of the total oil released will have been evaporated or emulsified and sunk in
the time since the spill began.

Exxon Valdez spill = 261,000 bbl

* Today is May19, So far Deep Horizon spill
= 28(days) x 250000b)= £ 00,000 bbl



£2) 0il Spill Academic Task Force (DSATF) - Mozilla Firefox
Edit

Bookmarks = Tools  Help

L]

FLRDA
et
L

&

I‘w-l'l".'l.aﬁ

a-rn ||

u BEE() -

W fdet i

Thi 0il Spill Beaddainie Terek Farca |053ATF) wi
aerg laped ke = cud ol Floarlas st adaine
raldubon e fo sresd the siete of Flonds aed 9
el segmn 1 prepuan ng b ordd reeporsding o tha
Derparsded Harand off apll THE 155E S8 cod ely

Fedaiwh e Iimiilindlicis

Pl Blana g om cmi

Iraaes ard Bap ol i bewdsls and scholnrs wodanag in ool bebaradian
o raardty O s asch b Colu s Fomn e Biona Uevirsdy Syelom &
vl o prevald SERAgES
el Lim &
ratimirees of thes CIRETF inglpss
s = I B adia

& JRDIERDA ] wIE B 50 O el i dE e
raredgibi s i I Flaoda Lvmaially Syslénm

Academic Task Force Formed to Help With Response
to Gil Spill im the Gulf of Mexico

* s B B

rrva g ey dared rredalrey L reia lispectary -.-I'ulr.'.i,:lqh-uull'l. wall,

carducing pra-aml and parkzad spssaumeni of canrial ecolagesl cammandae,

alarran g kap rie: ared salodneg nek, snd

COEN matin g o 0T o ng e BFAEE (6 6L, radring and hestis paonecniar] . A s B5T g oe and
COPA B e WG ael | Sca b ran i 0 PO E B PR RO O T T D

Thiz webrerin 13 LLEE LR vl Ifoimrlon on ke lank ke sfore ang nke ba pad rere el

Symk

B oil

Analysis

TCNNA OQutput on
Due the strong curr
has reached its rec
The red slick show:
side of the large co

Scismntilic

CHniaiing
mid-walar
Faom well

Conss#rny
pgiding
lianspeil al il

Jedn Tar WMalling Liwd

Einall

.E':I.

further into the Loo

jE T AT LT

SSEILITRR

Parirar Inubbofioem

Thi bdowang pa e Frdial o vl Coondnim
welbi i Flade D getmas] of Srmemmnta
Foatecion [O5) and other slsle snd Redacal
agercies

Fhaags AR Ly
Flaile AFandb; Lindveindy

Fladde Gt Coesd Urkasaig
Fladd s reeiate of Tazhpobag s
Flada bddarad el Urseiciele
Fleaida Saie Urnirearulig
Sk ralls Linnmindy
Merw ks o Flanes

Mrvae Soad hiarboams Urdve sl y
bty of Caid Fladda
LA it off Flad Ea

e wmrinty of e

Lin werarty of Magh Flonda

* Ulawererty of Saeis Flaada

RS EEE RS

Infarmaftion and ksdia
Garweirni Cil hrard el anid &
Blata o dfa gty B ke

fedl cwareg canalal coundie in
Flangx Frarddm, Watuln,
e, Tader, Diew Loy,
Giras, Henandn, Pasco,

Pireid ok, Hil sborisgh, Wasidos
ird Bardsdia

The Flailda Dep artmeal of Ensdisnmantal
Prictaction SEM) 10 %o lvad sgenzp in Flzrds's
smpporas ke DEF Ofice ol Laastal aed

G ol Wi s o JEGFLE) b bisse
hadgedd with keadineg sath | b Fiorids offon of gl ol
ETE R DL et

The Coanl Guaid Sadchod Babila Sika

Centlagency Plan, eneaed seth sencitares Fam
Flazga DEP ard PAAC-PAEE wind, can be wiewad




Pixel ID=59
Pixel Value =141

Normalized Radar Cross Section

25 x 25 Neighborhood
\ L _'{"-V-'.*-"
- P ". " ]

Incidence Angle
Neighborhood Texture =25
Target=1 Image #1

CMOD5 wind output Wind CMOD5 Ocean Surface NRCS
Averaged Wind 1km? Qutput =4m/s CMOQODS5 + Texture Descriptors




Incidence Angle

Pixel ID=376 Neighborhood Texture =29
Pixel Value =47 Target=1 Image #1

Andgle

CMODS5 wind output Wind CMOD5 Ocean Surface NRCS

Normalized Radar Cross Section

25 x 25 Neighborhood Averaged Wind 1km? Output =3m/s CMODS5 + Texture Descriptors

- L




