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Detection of the area eovered by the Volcanic Products from
LANDSAT Data relating to the Eruption of Miyakejima
Volcano in 1983

By
Shinkichi Kishi
National Research Cenier for Disaster Prevention, Japan

Abstract

Ta detect the area covered by the voleanic products of the eruption of
Miyakejima in 1983, comparison was made between the image taken hy
LANDSAT MSS on Oct. 25, 1983 after the eruption and those on Nov, 11, 1580
before the eruption.

Compared with the case of eruption of Mt. Kiso-Ontake in Oct. 1979 when
the light volume of ash-fall was detected in wide area, this titme the lava and the
large volume of volcanic ashes were distributed in the narrow area. An attempt
was made to divide the area covered by the voleanic products into some
quantitative ones,

First, relative radiometric correction was made between the images of the
two periods to produce the difference image. From the difference image selec-
tion was made of the area where the remarkable difference was seen in the
visible or near infrared band, taking the kinds of land cover into account, and
the changes in their spectral characteristics were investigated.

Then, taking up these areas as training areas, so-called supervised classi-
tication by maximum likelihood method was conducted to these 2-period multi-
channel images. It was found that the result comparatively well agreed with the
regional distribution of the volcanic products by the ground survey right after
the eruption.

L& ¢ & [

1983 4108 3 E@E%%EK*C&Z@EHﬁ%@ﬁ?ﬁ?iﬁ@*ﬁm& A RTOI80 E11R11B
EIEKED 1983 0B BEICHES A5 Y K45 b« MS V5 s £ B TiTofe.
5Y Yy b P o b SEERIMEOBIREARE L7 1970 €108 DA SEELDE

* B4 FEFERLERES H1) wAF s 2RI 233+



EUpREEERe vy - TR B51E 198483 A

k®ﬁ(§%,l%1)(ﬂﬁﬁ,ﬁmz)mm&f,%@uﬁwﬁﬁmﬁ%mtﬁimk
WRBHT LT B1es, BHAOSHRARBOBBOERN Y LERTRCR LTRSS
T2ZEERLI.

T, EBNOERECENNCBEREAEL THER LA RERN S, AR E0RE
ﬁﬂ%wﬁgﬂinBnéﬂﬁ%,iﬂﬁ&%%ﬂtf%@,%@x&dbw%ﬁmﬁm
LG X, COMBENL-=v S -2V TELT, ZRPEEF » FABRINL
TBEECLZ Vb BRSNS EET -1 EC A, HWAEROMEEHE (KLEKXTH
M, 1083) X ABER, 23 7ELUVBNRAEECRLROFHRIIE—HLT.

—5 BkDLI Y FYy FOBAIBE TRENEMEBLTEY, TORI0AIHIE
ﬂttﬁmw%mamxaﬁﬁ@tbm,wﬁwﬁ&um%utawamgén,Ltmo
T3 v iy rOEAHKSY 2BEYOAHRNZEAEEDENLIZLRE-TVD
CEREBTANEND S,

fk, ERALES YEYy b Fo s BPEEREFEAC IO NMAERE L VAL -
2 VILENES O, BAZENICERADEOBALERTH S,

7, SV F¥ o PMSSHAY K567 EWS 4 2ORER (B3R THREREEH
BILTHED, v K4 50EHm, v F 67 MERNBIEL LT3 MERONRYD
BIEORE L DS BAEBO Y K5 L EFRAEO Y FTD2 2OHEKRTIELET ST
LT BOT, LFORIFE L0200y KEANTESE, L MRORERCCT
KGR T4 VIAEREDEEEG, REEOWBREALONIGEE®L THAY.

2. EMSHICL S 2 HEOBEORMEE

WK EOEBI G5 E MO FRE RS S T &3, —ARICHEH Y &SRO KA
A2+ EHBMAELET A EhSMHBESELD, AARSEUKREBULTED, %
FBREOMEIE B - T, ThIBHTEROMMIIBIE LT, ERKEL OBIIEH
®THE, 2T, BEBOHKHHRAEKETHRD 2 HPOERIC ST SBEOELHACE
BLTHETEZ &L,

IS HOEEROEBEAERT A WICEECEMBESTS. LT, EROPTE
BELA D E AL SNBEE (FL—=v s e 2 )T7) LBWT, EnKRCUBIRS S
EROBESCEBERRERE L TR _REC L VERFHEREL, FITIRO2MA
BT B WT—H OB A HOEEICE#RYT 5,

Fl—zywd oz ) 7icid, BHMORENEVRIRT, poRBRic kL 2O

EF2)aveEa—# cavRF 4 TN eF =T



FYFY e b F-2ick 3 IBIEEEMABAOOXHROBH— S

WERANES 6B (1) 28BAK, BERER, BRF-s0FHC » MBS LEKX
ROBEETERL LT, BAAOESEMEL:,
x TIEARIO, yTHELARABOEROEESRbLT & &, ORABKRDEBVTH

=7z,

NV FE SNy R
y, = 0.841Xx, + 2349 y,= 1353 X x, + 4,582

T, BELNEAROBEE L EBOBKEOBEEOCED, BOILREEES IS 5 TiE
EERREROEFDLEED TH -7z,

YR g Ny T
S 0.301 0.336
R 1.329 3.794

COMBATHIBERD DR, BEMEBICLIRBLEHHVT, BEOB ML
FET R HTH D,

LORIEICED, KESE, MSSOX 4 VORVAERESES 44 Y oo HEED
BOM, 2HRAOCESM THENNIKHBESNAZ EITN 3B,

i BERCEICIRGBOZINY P LEEORN
BEHD RV LRETIC L 2 RHAORERDORHABS KT 0K, EERS
EQFEAL L RROER D 5> OZBEEER TS, KUBHMIBBETH O, CNsHH

t“iﬁ&ﬁK%FTﬂﬁ,*Eﬁﬂﬁ%®ﬁﬁﬁﬁmLﬁﬁﬁ%mﬁﬁﬁﬁwTé.C®
EREARLAOORZ EMIOERBETH B,



EXR KREE R vy -HRER HE1F  IW4FIA

MEOEEIS—E T, Lhb—REREEYOL KBNS TLAOTHEN 5, &
BRI 2EDINEFDETBTHOLERELHFF 0 TEAB L ENTEEN, K
LBHOS R — R LERETH Y, HEFAVOBEL—RTRINY, RICHELEH
WBIC BT 5 EHYOBTEARMT 320710, BAEIROBEZVSHERUEL2H5
il (A E0ERRES DEOERAMHT IV LI T, HECHLTREDR
VN B TOEESE L TTHHTH D,

—, BUMONEEBEEROBELTV LRBTE (L TRTEESE KELTRS Y
5tbwu,EE%ﬁHTME<m%$;Uﬂﬁﬁamﬁﬁﬁﬁm%ﬁbeEQQQQ&
SEUABIENSE, OB, ZERICEV TIHEE LERARICEHEELES
Bohiiathok, hESANOREELEZRL T 2HBHEOR <Y P VEHOEB RN
7z,

FuT) vy ) TERLIC, BKEBRORRY b AFEEZOELERSIIRT, K
Sicit#i L A E A, TREKEIROT VFY s MERASHELAZLDTH LY,
NESEOEM, B, 23 ) 7, BARE LSOV TRBKITROMEETRL SHFEL .
Fihb, Ny F5OMME Y FTORDOHELORREICEIRRD, /¥ F 5 OEMN
B LW Y F TOEDIREDNS VAT PIRED, ¥ FREBRIR ALY
BNy K THBOLTOBEK (7,8) KREDVBOKIKBENTHRF LS DLHE
Exhb,

ST, Ny FEREGRBLIANLVAAY FTOROHELVHR (3,4) B, BER
1 EEOBE L ERERE - TOTHENEFABENR 2 )V T THRAS L LLIATSH
%,

T, bEbLRBODEV EEEOHKUEL L UEBOREDR, ~¥ F8, TLb
BABICSSIRBUETEVBEDRRY b AERLTNS,

LM, IMEBRIRBOTHRE AT b VELERTAMRE LT, /YU FE, TEBK
SR LTVAEROITIE, 22 Y T AZEAROKILKRD, Y F5EEMELHENY
P 7O E NS ORI DERED K RHERL DD LBEESND, S5
v FBAUEMIEML, NV FTERDLTVAFMIDIBAEILLL6D0TH S,

4 IBBEZF+RIEROMFBILIIRNELBOIEROBHEEEOES

BT R Y P SO ERNTY TAE -2 S Y TELT, BEARIRD
2ﬁﬁ?f##WE&KﬁLTExﬁmiﬁﬁﬁ%ﬁh,%w%%%%cfﬁﬁm®ﬁﬁﬁ
DRI FOXMERE TS, CLTHWH 2HEHARF + 2 VEREIE, 2FRBEOMS SEZD

NYFBENYRTEEAADELF+ AP OHSERDIE THS.



SYFHw b TS ILE 3 IRESEREBAEHYORTHRORE — %=

BOEH, COLEBBO L -0 1070 RSNt SBA LT3 2
7 A, BITNRRROZEREN BT L HETHED, VE- b v v ITR—BEH{E
WHhB, AFIOE, L0753 ACLBENVERSS B EEETLT, SLEMMOE
BREFREE LAHBRAELRTT 3, CCTRHBFHRELBEREED 4 RICHFEL
e,

T, IRPEF+ A NVEREGETICLE, FEoh | REOERE 2 BHOEER
PHAEOELEF + A VEREDET I ERZMTH Y, 2 BHOE(LE S T+ g
BONFEEIT 72 Lict 3,

U EORBEETRRELBHAONTHEE TOXSBELR 6 ILTT, FEHBEEMN N
L3 V7T (2521, 2, 3, 4), BESZ 2V THEOLRARDKILK (752 5,
9) , BEshEEOBOAKLK (752 6,10), SRESDVBROALK (#527,8), V7
YESEA (7321 KGBREOAEREEDLTH S,

ZZi, \IIAEREOBRERIC ~TRONABRBOEREL, HAOBREBRKEYLLTHY,
CDRAY bEERK RO ERICHU TV R EEDNMS .

BE, PL—2v7 Y TORRT P AREISBELLTVWAI 52 30BELI 52 4
D23 ) TRAEENEROUBHINAS, BEMER T Y TOHEKE VS BHYOE
BREOEBOROZL ~THMS NI LR BBLADY, ChoOEROS W ERH 5
S NAEVDOEBRICRET AHRENTd, CCTRA—OHI T -t RBEY
7z,

o, P2y T TORNY PAMBEICENT, 252817 52 Tick~NTo
Y FOBEMPREL, $hVEF TORDBHIRLKRE O HIRE DR IKE & Lk 4
BT LLTELHY, COBHEBKEBTRL(HEBEORBVRLZLDELELI LN, 22T
BRoSRTEGRUEBEORKEEAL L.

CHOOMBRILSV TR, MALBHOAFLHEMBTICL ~THLLIRLTHLFE
THsb,

LIEDHERE, 23 ) 7H0LRKLRDOAFRICOOT, MAEBOM LEEEE (K
WK FAE, 1983) &ftitd 5 &, BBTRUAERABKE 256m Ll b0, BET
AU PRIRAS 25 6mn RiG64mmEl b D, FRE TR L 22 R A6dnnoR 75 1 6umbl b D#IF T 13 13
MIELTHAB T Ebhhs |

ST, KB KIC L BEHMO TR &, RERROBHERE, BRETTRNEL
MR ECEREY  EY I LTHDTERAREZ 2LV IHAL SR LLARICLD, K6
LRIUBRHERZ S FH0 I B EcEZE 0y b LARSER L,

&) FRBERSHORBEEEMOHE



EupKERFey s -TIRAH 515 1984E3IA

5 8 H b I

BABEOS v K4y b« F-s s, SEBEKCLZBEMOMIEOMN & T DM
BOBHR S AEIT-7 2 A, MABERDOH FHABCEAEER, 22V 78LUBNRS
ZELUROGHE BT L.

—%, BEREFEREAOA 2 ) 7T ORHESARCABS TN &, BLBRR
HOBKEFEOMECRIENKRAY, RED LI AEAER2ALEBNER INLEHET S
BEHZZ LY, BEROSARIPHIKIEC 810 2HEEDNHRROFMLEET 500,
ZHLCBI0ABED 7 v Ko OBRMBCBREINMEEREZOHFILENDOAFLH
TEaEEbi, AR HIEEERTSTETH 3.

VE— bty 7R ERENGRAY S KUKBABCRRPLEEWFEETHO, fi
TEHOBET OEHETRAT TR, BlRSIABTIAINLEFER) E -ty
FRBABHTHE, LOLHINL LD, BHMSHORLFICET 37— s RNIEFEE
BULTHLEEHEEENILTHAS, FHEEOFETH, 2HOLHD IV -2v 7
T TOBEE RS P ABHOBERE VI HMTALET 54, BITHREIETH Y,
HE MBI T ST ASER Y E -t v Yy FOBREBTEHO TR,

N, EHREHERTIRRBAREICES (Ve-t v v Y FYRORBAETRCRT 55
£ ohd TRBREBEE] O—E LT, TREARKRCTFHBREERFROBNIZETIT-
2t bOTHL, HERBUCHELTZT IRBTEHS.

g2 £ X W

1) HEEFTFFRAAER (1982) (HE, MERIE -ty vy 7 F -5 i L3 BRENODT
M ORE . 1870 EOME L - WE LB ET 2RERSE, pp. 4870

2) JOulkFmEse (1983) (ZHEE 19831083 H - 4 BEKDEHMEE (FH . Kl
A PHREEE SR, 10B17TH, ®1, H2

3) Kishi S(1981) : Detection of Volcanic Ash fall Area from LANDSAT MSS Data,
Praceedings of the 15th International Symposium on Remote Sensing of Environment,
pp, 919—928.

(19831282268 EREH)



S Y O S RO R — R

=%

v FEHw b F—2ick B 19834

7

(uondnia alojaq , pueg jo aSeunt ayj S| punoidyoeq)
sonjsiiejoRIeyd [B1102ds jo seate Juiduweg

(BE@L A A QUEXHIRIS A0e) LT o 4/ WLAFORHNA &Y

. .
\..!...1-.\

BEL034S 04 UIWY BNITINUS

b Bld
v @

souelpel jo asealoul ayj Bumoys ¢ pueg jo aBewl souslepg g "Bid
(LEZWUHOHE) H§EE0IA < TH

aouepel jo aseaioap ayj Fuwwoys | pueq jo aFewr a0UINQ
(LW IROBE) SHEZOL A A

g 614
£R

(uonidnia 193y ) pueg jo afSeun ay) s1 punoiSyoeq)
U01}031100 DLNBWOIPE] O] seate Huiuel]
(MA@ LA A QPR S “50) LT = 44— ORY QTR HK

(IE
|18

,25__.



BEupEHEE#e » -HESEH ¥515 194F35

N -.fA» ‘v.-‘-.

o
b ;f
i

ot o
eSSt 0y
j‘ =

EHE #v7 0 rZ -z ) TiEEFEA~7 b AREOEL (EEEIRSEORN
iz s hEFHESEEZOREIOBESATRY. BRRCCTAY M)
Fig. 5 Changes of spectral characteristics in the sampling areas(Radiance

is shown by average with the width of standard deviation on each side.
Unit is in CCT-count.)
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