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Study on Remote Sensing of Marine Pollution
— Pollution Detection by Satellite Images —
by
Hiroshi YAMANOUCHI, Susumu YAMAGISHI, Koji NONAKA,
Tomihiro HARAGUCHI and Tadashi NIMURA

Abstract

Oil spill response reports were reviewed from the technical point of view. The state of the art of
remote sensing was also investigated focusing on the cleaning up operation and the monitoring the
marine environment.

Although there were many reports and statistics on ship accidents, causes and counter measures of
the ship accidents were not sufficiently clear and effective. One of the reason is difficulties of analysis
of accidents which were collision or grounding. More precise and time dependent analysis of
accidents will be necessary. From statistics, major oil spills were caused by tankers and about 40 % of
their causes were mis—maneﬁvering and about 30% were related with some defects on the
maneuvering system. Therefore guide lines of the maneuvering of ships have to he reviewed and
improved.

By processing satellite data, the major oil spills occurred in the Prince William Sound in Alaska and
in Persian Gulf and the surface state of Tokyo Bay were analyzed. The results show that the contrast
enhancement , especially, including the band 5 (1.55~1.75 xm) of LANDSAT is effective to
distinguish the oil slick from the surrounding sea surface, and statistical analysis also provide
referential data for detecting the change of the sea surface.

For further improvement of the image processing, the removal of effects of aerosol is important.
The aerosol near the surface is especially influential and has to be treated more precisely. Lidar
observations were effective for verifying the optical atmospheric model.

Although there are still many difficulties, the remote sensing from satellites is an attractive means
of monitoring the marine pollution. Regular observation by satellites cooperated with air planes and
ships is considered to be effective for detecting the change of marine environment in the early stages.
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Type Nd : YAG
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Sampling 100/20MHz
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Sensitivity 0.25/2VF.S.
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BE/NE W, ZhE #0389 572812, PC (Personal
Computer) ©EWS (Engineering Work Station) #
/e v 27 A%, 8y 3 vRk (PC-98RA) .
KWK T 4 A2 (512M/SA4 b D 64M/SA b+ 4 F I 4
TX2H), YUAX, N48=7Vv—4 (R. G, B&
8E v b I 640X400E 7 vL), WEEF LT 4 2T (B
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BAMASA ) BlZXoEBREhTW3,

F7-. EWSIZIBM /ST — 25— 3V 320%fHFH L
7. BEEBRT -2 20D 21211 GB (FHN
4 F) DESFFEDNHTT 4+ A2 (FHOLHEE.
$573MB). T4 A7V —EHEDOERF v b (K2 %
) Fid1280X1024, R (). G (). B (F) I
HOMNFRREERT - 2REEIXS Y b (256F5H) D
TNhT—FER., A4V ATVEOMBTH 3,
LANDSAT TM (Themateic Mapper) ¥— %2 7L
v—rv7—4 (185 Km #i#l) #CCT (GEEE 6250
bpi) TEEAL. HEHEL Y % -2 5 IREBOXBIRT
4 AINEER L, ZOBONUEET 72, TM1 V-V
2757 FCH300MBOEETHD ., 1o — v 5D
BF -2 EREOEHRT 4+ A7 ICiEFEL, &L —V
BIIHWRT 4 A7 & ZBLUTEOHBONEET -7,

3.2 aYFSAMEH
HI L 32§42 8T 52012, b3 EEHH

DF—ZIZEHL. ZoHEORK - /MEEF— 4

DERETRRIZEID S CEELARRTIETI L T

2 MBI LTI TS5 L0HNTH BBW,

O B&F—FIDOWTHEBHEEZOEEZRTLA b
7 LEERT B,

@ fERLZLZAMNFILF—42%32LiULT. BW
BIRABEGBEERT 27010 FIRE TIROBE %29
3, —REIZHEE T — X OWEEEIZEEERIZ bR T
XD T, BROFT— 2132 2 CEET 3 FIROE
KD RELREOESHE | BHROBRAE R IZE
MENLETICERAEEHEE L TERENS,
FERERO-HOERIT, B3V FEOLX 75
AOWELZER (U) & TR (L) OBRMEE#
MUT, XX TEET 3,

- RFEEM= (i-L) / (U-L) X255
FTIEEESEOERE, ZFREEEIL0 LT3,

B NUFBOLANSILEREICLTHRD BN
FEAFERELT, 320 FEFAVWTLI Y -VE
EOEEAERT 5, TOE, FAROEDICHERT
HEEBET— 213, SRERICTF— 243V oL
TiT o,

@ EHEEOR»S, v 2 ERANTERORANR-
WiE AR L., BROWRA4ERICHEERYT 5,
® FTAREIML-EHEROPTHEHRZWEEE Y 2 TE
FEL., HELAERICOWTOBREEBEO SR
BAE 7S5 TRRLT. NV FBOSHOBEDEFENR

3,

3.3 HEEEKT-H

Hf§ 7 — 2DV A &R —LICRT, HERNES
ICAFTEBMWET -4 & LTiE, LANDSAT (7 ¥ F
#w b)), SPOT (AKX b), MOS-1. 1b (8%),
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ERS. JERS- 1 %4 %%, ChH6DF—2 D% XA
5. RIHEREEBR AR O»DOREEER SV F)
230 T, ZhFPhOBERB TOREE SLE X
hTw3s, ZZTERECAREERMRERERDO
VH—THHIX AT —RiIZoWT, By —FICE
HEEDOHE A RTE A NI LEED, BV —
THRE S h=EENER L, EOREBER LT
X305 R5,

BUIOEE]| , . st o] s b E
wRe |mhrew| <7 %ﬂ% A %Mﬁf SRR
A pm, (m)
LANDSAT| 1972 | MSS 185 |4 0.5~0.6 30
11,2345 5 0.6~0.7 30
6 0.7~0.8 30
7 0.8~11 30
™ 185 [1]  0.45~0.52 30
2| 0.52~0.60 30
3] 0.63~0.69 30
4] 0.76~0.90 30
5] 1.55~175 30
6]  104~125 120
7] 2.08~235 30
JERS1 [1992/2/11-] OPS 75 [1]  052~0.60 18
1998/10/12| (VNIR) 2] 0.63~0.69 18
3] 0.76~0.86 18
4 0.76~0.86___ [ui/{1(1)
OPS 75 |5]  1.60~L71 18
(SWIR) 6]  201~212 18
7 213~215 18
3 2.27~2.40 18
SAR 75 1.275GHz
(L—band), HH 18
MOS [1987/2/19|MESSR| 185 |1|  0.51~0.59 50
—1,1b | 1996/4/19 185 2| 0.61~0.69 50
185 13|  0.72~0.80 50
185 (4]  0.80~L10 50
VTIR 900 |1 0.5~0.7 900
1500 |2 6.0~7.0 2700
1500 |3 10.5~115 2700
1500 4| 115~125 2700
MSR 317 23.850.2GHz | 32000
317 0.25GHz 32000
SPOT | 1986/2 |HRV/XS| 117 |1]  0.50—~0.59 20
1,234 117 |2]  0.61~0.68 20
117 [3]  0.79~0.89 20
HRV/SWIR| 117 |4|  1.55~1.75 20
HRV/P| 117 0.51~0.73 10
ERS | 1991/9 | SAR 100 5.3GHz(C—band) 30
1,2 AAY
RADARSAT| 1995/11 | SAR | 50~500 | |C/5/F(j&F5.6cm)| 10~100
IRS | 1995/11 | PAN | 63~70 0.50~0.75 52~58
1C,1D LISS3 [ 127~141[2]  0.52~0.59 21~23
127~141 (3] 0.62~0.68 21~23
127~141 4] 0.77~0.86 21~23
133~148[5|  1.55~1.70 63~70
ADEOS [1996/8/17| OCTS | 1400 0.402~0.422 700
-1997/6/30 0.433~0.453
0.479~0.501
0.511~0.529
0.555~0.575
0.660~0.680
0.745~0.785
0.845~0.885
3.55~3.88
8.25~8.80
10.3~11.4
11.4~12.5
AVNIR| 80 0.42~0.50 16
80 0.52~0.60 16
30 0.61~0.69 16
80 0.76~0.89 16
AVNIR(P2)| 80 0.52~0.69 8

£ 3—1 @WELESRLVY-—F



AR mRE  5368% 45 (CFRILE) BAME 9

® LANDSAT7F — % @ 415 EIFE19724EIZIZERTS

(Earth Resources Technology Satellite) & IRIZHT.

Wz 975F LANDSAT E g  hiz, kEICk D =
NETICSEHIH ETFeoh T3, BEIEEE LT
13, #IEHIZIERBY (Return Beam Vidicon camera) &
MSS (Multi Spectral Scanner) AR X TV 7=,
Z O L2253 REEATIM T, 4 DDREHIRT
DORHABEZ2BBTEE2EINY M ALEEKE
(MSS : Multi Spectral Scanner) & . MSSOEg Al
DEZEZRY FAGERT, TR, ERAEETO
W B A RENRIMD YT 4 v Iyt
(TM: Thematic Mapper) & FEIZi 2 EHIEEE H
ERTOB, TME Y —id, 10 xmiS0 Ry
E1INVEERTIODONY FTHEREATH S,
3 — 1 iZExxon Valdez Fi 2 ¥ #% D Prince William
Sound DEIAITH 543, X/ FOREM»PRENT
w3,

@ SPOTF—% .75 ADHE T, 1986%F 5 51998
FEFTIZIEN6 4 5L THITB LT, £V
I — &S HFREICET 2BHE TESEPBRERED—
DTHDB. N ruvFy I E—-FLvLFIAXRY

FPLE=FTOF -2 2L T3,

@® MOST—# Al E (Marine Observation
Satellite) & U CFHMARBEEMCLDITH EFsh
7=, BAYIOMEKBRIOBHBEHEETH» 5, &3

15, 18baTEI,

@® JERS17— 7% | FHEARBFEMICL D, Ik
Pz EHl L. BREE* FENCELFAE. B
Wk, BEARE. X, IRRERSOBAZTH M
HRERIEE T, 1992912415 BT ez, BERED
ABOL — & (SAR) &%+ Y+ — (OPS) #
EHL T35, ADEOS dibEks o — /L BEE BRI
R E UTI996FEITH T 5 i s hi-h, KiBEHD
REATI19974EHRE £ BIE L 7=,

@® ERSHEE T — 4 : The European Space Agency @ 3
— R E— VYV SER 1 BIR19914. X
WT19954F 2 B35 _EiF 54172, RADARSAT it 4
FEXUDEETH 5,

Zofizf v FOFEE (LISSI) 2E5REEOHEIE %

R LT3, EOS (Earth Observing System) #38

AT = aPoDT—23FAETESLLII2E-T

&7,

3.4 ITOVUNRNT4—RBILEBHBR
19894F 3 H24H 27 J Z # ¥Prince William¥&ilt i< 5
W, $9200,000 KIOF 2 R L =22V Y - 3L F
4 = XERFOKEEL BT 572012, Wilk» 5o, BE
MEIZIRD B, 2 DO—##942,000k10 JFH % FH L.
1,000km Bl BIC¥E - THBIL . B U WWBEIRES 8w
oo COBWH»S 2HEBBRLAE-4HTHIZ,

LANDSATHE CEHl & 7= FE MO I BRI AEOSAT
(Earth Observation Satellite Company) TZfg Xh T
720, ZOCCT#BAL, M AERAZY, ¥ — Vi,
LANDSAT 4 52k D 4 B 7 BIZ#8#H X 17-Path 67.
RowlSIZHHY T B TMDF— X Th b, 1 ¥ — Vit 7D
DINY FTHEEIN TS5, AL =CCTIE1,600bpi
DIEBRBEETH 72720, KREADINY FlZonwT1 ¥
—VEAGZBELAEY T -V DT A NTRONDT
Iz, 28 DA A =TT 5740 (1774 01F, 13M
N PEOKREETHS,) IZDNTEREIT S BEH
H o7z, FINDOLAN (10Base-5) ZRH LSy oy
EPHFREEEO 7 7 A LR Y — Fik, F15K°
AP BTLT 7 ANDERIINISTLBSETH B,
CDEEHEIZE, IR T « 2 7 0OFE AL
ERfIREE->TNWEEEZ NS,

R FIEE, £F3.280aY b7 2 EFENIE 4
79, Thbb, 13V FIZOWT—ERBTTF—4
AV VIL, EHEL-EEEmEERL (X3
—2). ThERFZ, 2EOF—21I2D20T, BES
MDA ST AT~ 5ERTS (K3—3), 23V
FOIREBHRAFES., oy FEREBESER
5. —ERITHEEEOERNENZS 5 € — 2 2 EHH» 5
DEREEAR, Th&EOEEEOERICH» 5
DBEMBEENTHSE, K3—4 RT3 ICHE
DERDIZDOTRE FRAEETSHZ X -T,
FTROBEH D LT,

X 3—2 4 {KEE (5> F5,2,1) (Prince William Sound)
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LANDSAT THEMATIC MAPPER ( TM )} DATA

band 1 ( 0.45 - 0.52 ) band 2 ( 0.52 - 0.60 ) band 3 ( 0.63 - 0.69 ) band 4 ( 0.76 - 0.90 )

/,/’/j,,///’
%’f;“

g e s e e
1 2z 6 7 3 9 10 1 12 13 14 15
——WE“‘““*%~—‘__%“__¥‘~5 wicron meter
T ———

band 5 ( 1,55 - 1.75 ) band 6 ( 10.4 - 12.5 band 7 ( 2.08 - 2.35 ) band 3,2, 1
LANDSAT- 4 DATE: 19890407

3—1 LANDSAT TMIZX3/3Y FEOEE (Prince William Sound)

255
1 I
iy
L
A |-
5] v
i3 I
0
‘ 0
0 HEEEE 255
3—3 BZMZFA(0UYYF5E) (Prince William Sound) 3—4 FRLVRLOIEE
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