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The Analysis of Oil Spill Spreading Using SAR Images
by
Taerim Kim” and Soo Hyung Lee?
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Abstract

The oil spill accident near Goeje Island on April 3, 1997 was analyzed using two
RADARSAT SAR images. The first scene was acquired 3 days after the accident as an
extended low beam mode and the second scene was acquired 12 hours after the first scene
as a standard beam mode. The two scenes showed slicks not only by oil spills but also by
oil spill look-alikes caused by wind sheltering, low wind, natural film, and etc. These slicks
were analyzed and classified, and natural films produced from aquaculture farms around
Goeje Island were also suggested as a strong candidate for slicks on SAR images. The
study with two SAR imags indicated the oil spill patterns which spreaded to the southwest
immediately after the accident and switched the direction to the east. The spreading
patterns shown in two SAR images also showed good agreement with in—situ observations

Keywords: oil spill, SAR, RADARSAT, oil spill look-alikes, natural film
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Fig. 1 SAR operating beam modes(courtesy RAD-
ARSAT program office/canadian space agency)

5 AMe 584 AMgEs 29 7E £
7]’ 7 '15‘{51' U}O]iij—]-g O]%—’@-g;}yﬁ rE 7],&
St ol A slge el &do) sty olyd &

i

|
oS}
e
!



o
=2
o

=2 Ao EZ AHe=Z  SAR(Synthetic
Aperture Radar)& £ 4 9t} SARE #HeoldE
ol g3ate &l W AA7(roughness)E &4
St Aoz 71200z ZAEdAM 299 #Hott ¥
Fe #olth o] Agste AFS e e
EHe F8=2 <% Bdz FH(Bragg reson-
ance)d el 9] ¥ b (backscattering)oll <% A
olt}, SAR= #elthe] FAF wgkoz e Hx ¢
ALgse] 2 RallsS di v gege
A7) F(synthetic aperture)x 2ol ¢}t ¥
FAAY S AAE HAZ E3A 7
NEE A7z 2gsA 71 Estn A
] AAel oteiv Helrnth 71 st oF
(FAANT "AoDE ALE3IA TS A
Ag g3% A= FHolg #A SAR AAME
g Moz o &8FE ZHo=Z ERS -1
7 RADARSAT $14& & 4 3tk ERS -1

o

A
D

L.
.

o>

tijo

off
tio

ol
Tg 5
=
»

—_—

o}nL
i)
, O

A5 SARAA oj9olx Fa AMZA
&g &A% $ 9E Scatterometer 17

& AltimeterE A8t
% 53 Ghz& Z= C
5 AR&3 A ®mwe
Ab A9l swaths 100 kme]x

Bl ki oot do o o WO o2 o rfe Ay

At RADARSAT 942 SARAA TS g3t
Aucte] Hd9dess B thdd SARAA
o] ¥gof 7hEsith o #4449 SAR AAE

Table 1914 B%o] 53 Ghze] C W=Z o] &3}
Z ew HH HABE AMEEh. ERS-1, 29
SAR AlAel AL Azl HAde] HAllA A
2 EE dAG Ty G £ s A W
3l RADARSAT $142 Fig. loflA] BEo] thek
A AAMY WEg FEst o8 A e
SAR ¥4 AEE 48 5 drh ScanSAR wide
mode?l A% 100 m& E&f5S 2tz 500 x 500
km® WY E, ScanSAR narrow modesl A4
50 m9 E&lsg zrw 300 x 300 km, Extended
Low mode¢! A% 35 m9 ¥3F& 21 170 x
170 km, Wide mode ¢l A% 30 m9 Ed5
zk31 150 x 150 km, Standard mode?l A% 25
me #&5 & 22 100 x 100 km, Extended
High mode?] 2% 25 mo #3352 zx 75 x
75 km, Fine mode%] m
50 x 50 kme] HHE 33t}

o
-+
o2

Table T RADARSAT SAR characteristics

5.3Hz / C-band 5.6cm
Right-looking SAR

85 Mb/s (recorded)
105 Mb/s (R/T)

Frequency/ Wavelength

Aspect

Maximum Data Rate

Antenna Size 15m

Antenna Polarization HH
%% ode A% #28 71EL AFEW o
2 7EYE oA T o ujE] AAE
71 AL ZtolA Al Hed oju didEe AA7
o she] A

}_’4
.
W
>
)
kv

| .ol
Al 71Egel 9% sl ZHe AR #H &3
of tigh A= "7 L uf flof FA o]
g ol&styq o8 AE A A E AT (Krishen
[1973], Johnson and Croswell[1982]). SEASAT
gl 1978 ALE o] Fo= uiriel A9 &
do] HEFoZ ANA #"SH7] Ao
(Vesecky and Stewart[1982]), ©]% ERS-1 & 2
9} RADARSAT $A4¢] A&Aoz dAE o ZH
A71A FHdEd dig Ruedo] A &EAT
(Wismann[1994]). =3 Fvl AHgs fFHed &
=5 93 HdgozZAN o7 uid zpeA AA
158 458 g A/F3 & J4& o] &3td
171 319 2™ (Bern[1993]) = A3} SAR
Foll vtebd fabo] wvlgda d s #AC J&
Bol7E SAT
Ao AMA =2 FHA Al o] AFH A
2E molAEAE IYE BE FFAANYSE @
g SAR AlME A4 AAHL AUAE AL
HoltheE A HHol| LAL 1 ¥iALEe] Eolew vt
olARTE Wi o]y Wi MY duyx &
Bt A, wEA 94 Bagse daddd oty
W GAdS #9353 9o AL HASHR &L
Sevietell A o A5 &5 TFYsteld 49s vt
5 A Esoforyt gk, vt o3 AEVF &
Aoz g8d AL aRE Ax YL A%
Act dElZ 19973 19 54 dE 9 AREANA
Z Ao} #F4 NakhodkaZ ol 9&te] BT #5F
248 AlTZE dE gAY Hoo {iF L¥E A2
2A 26,000 barrelsell 433t 71Eo gL &
2 FHe Axy Addie] WS EYTF SHE
s 2hol wil &Y SHAALE HYEsch
ok 46702] SAR 94 ARV dE9 ¥A @9

N J

{

-

e

> _11}1,

;

2

o of
o

_40._



oAl AFHALH
Vs ath gA ATE F
& EFIFT AVNEHAA E
ARSAT #Adeld &9 F SAZF ool d&
Aol A des ATHNASDA[1997]).

R Y ax
1997d 49 39 2147 A &34 24l A
B-CH 1700 ki& A8t Ad Fgdez s
Fold 24 94 337 BG4 S7tE gz
#Hz5ol FEIFTVA AAFA FEF F F 229
k7 FEEHATHE Y AF AZAA197). 24
NEgL B7e, WER Faes, 22 49 59

of FHdetA =R en ZrlE 2 MEL &
St YH = L FAA

Fig. 2& 19974 49 3% 2433 71§ #&A4t
S oF AEo] FAitd F RADARSAT 9
AollAl SAR 4HIME ol &3l T3 A
Gdeltt Fig2 (a)= 19973 49 6Y 184 13&
o) ascending EE(azimuth %3Fo] EZ)o|A F
43 SAR extended Jow 1 beam <34(12291 x
13572 BAd)e g2 gAe FH4L B9 34”2 &
7 128° 18 ojm Ao 7vAL 125 m olth
Figz (by= 19979 49 79 06A] 29&9)
descending E. T (azimuth 8FEko] H&jofjr] &
3+ SAR standard 3 beam %/4H8251 x 8858 #
Ao 2 GA9 FAHE £9Y 340 417 B4 128°
36" olnd JAe) AL 125 mo|th 2P ZEA
H 47 29 Aba @A A0 Spill Source)E
THeE dHRE AnAFE FHeE BNHY
71gel WM Buge g Ads FAHYgLL &
T At

]

o

23y Fig. 2614 25| fHeded o &

|oojdlm ash fARSE Fdel #9(oil spill
look-alikes)o] Aol o] Ueldo 2 g4t 3
Ao} glolx] L ogds Fx AUt 99y =
el o FEAMN FRLIH H52d A4S B
o UAEE FWHEL A A HE it ¥y
vtk 2 s Fol ek Foll(sheltering) EHo] 9
shod HAF VIR Sty GAFT 2ol s FHd
FEFE 7AE FERBolY & d2Fe] MET
o] E&3te A9 71 & natural films)ol 98}
AT . 7 99 Ata7t olgA o
g9 FAAg oA T4stA Fd AL 7
AFH FArx AMteze I F5 HY
Qg8 24T + glen 2 FY A4354 9

o rjo 2L 9

o
o
2,
o ok
e
Ho
Jo
2
0
Ho
2
=2
e
e
>
N
32,
38,

_1?‘

4

E 3
oFgk RolthHF Y MY BAM1997). B
o 2
%=

o A

©it Spilt Source

3
>3

Oil Spill Source

Fig. 2 (a) RADARSAT SAR image of (a) SAR
Extended Low 1 by ascending mode at
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Table 2 Summary of oil spilt area on the incident of Osungho No.3 (from Tongyoung marine police(1997))
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Fig. 3 Location map of observed oil spilt area(The numbers indicate the observation dates)
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Fig. 4 (a) Location map of aguaculture farms around Goeje island, (b)slicks shown in the picture taken
at the point B of Fig. 4 (a), (c) buoys of aquaculture farms taken at the point C of Fig. 4 (a)



(b)

(@)

(c) (d)

Fig. 5 (a) Geo-corrected SAR image near oil spilt area at 18:13 of April 6,
{(b) Geo-corrected SAR image near oll spilt area at 06:29 of April 7,
{c) the enlarged SAR image extracted from rectangular area(dotted) in (a),
(d) the enlarged SAR image extracted from rectangular area(dotted) in (b)
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