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Observation of Volcanic Activity in Nishinoshima by Using Satellite Remote Sensing

Yoshinobu KATO™
*! Faculty of Sports and Health Sciences, Department of Sports and Health Sciences

Nishinoshima is a small desert island in the Pacific, and is located in 27d 14m 49s north latitude and 140d 52m 28s
east longitude. Nishinoshima began to erupt on November 20, 2013, and the eruptions ceased by November 2015. New
eruptions occurred on April 20, 2017, and ceased by August 2017. As of January 2018, the island is about 2.95 km? in
size and about 160 m in height. In this paper, true-color images (R,GB= bands 4,3,2), high-temperature-detected
natural-color images (R,G,B= bands 6,5,4) and band 10-temperature images are made by using Landsat-8 data from
2013 to 2017, and volcanic activities in Nishinoshima are observed. In the high-temperature-detected natural-color

image, the lava flow is indicated clearly in red. A night image (R,G,B= bands 10,7,6) is also shown.

Key Words : Nishinoshima, Volcanic Activity, Landsat-8, True Color Imge, High Temperature Detected Natural Color

Image, Temperature Image.

1. #

P92 BIEAE OFER 1,000km, A2 EO TR 130km OANLE BIAET 2 BAETH S (Fig 1 2. H2EI
WIS LR 4,000m,  [EASK) 30km DR (LR FICBUN 2 ILTEERIC S 72 5. P82 O TEX ]| AT NG
JERCH Y, FEAEIIAE 27 FE 14 57 49 B, TR 140 £ 52 43 28 P CTH D, 2013 AFELARED K (LTEENZ DV Tk
HERDE D THAHOD, 2013 4 11 H 20 H 10 B 20 45 Z A E B RN 2 B O FE FE B 500m 51T CHEJEE % s
L, [[IH 16 K 17 5312 ERZITHTZEREN EAR 200m FRE DA DO MBLA MR LT-. £ 0% biada OWEHA
frx, 12 H 26 BICHE EARZTIE, WAL BOREICEREL, 2 AT T L T—IME L T\ 5 Z & A s
L7z, BIZHEEOMENEEE, EWEIITOlzBOIFE A EDEYZFEY, 2015 4 11 APRIE THZED KX
SOPLRDBFENTZ. 2015 4 11 A FAIL D 2017 4F 4 A A& TEASLCESTREIT /- 720 T, 2D 2016
10 A 16 B2 5 25 BITMIT T, HEKFHEMIEFTMOBIIET — L 0NVFIHFTEM i AL (AT ZERR Ri%
EATR) \2X 0, WZEOKILIEE & AEWROFTELZEE L, 055 EREHEIL 20, 21 BICEETRICEDILT
W2 B IR BT O TR TIT> T 5. 201744 H 20 B I MK SRR S, MEEKIEBN Mot N CUN 273,
2017 4F 8 H X WMEKIFENINE Y, BEICE>TW5D. T2 BOHMEIIEKRTD 0.29km? 7> HHIAED 2.95km? £
THLR L=,

AFHSCTIEL, 2013 45~2017 -0 Landsat-8 /27 —4 (R « YTARH: « HREIIRINV N R 2 30m i, 2R
2 R 100m EREE) A HWT, W2 EOKITEEEZBIT 5. £7, khomiERHEg RGB) & LTk
723 ROMAETE BT 29012 (6,54), (7,6,5), (7,64), (10,3,2), (10,5,2) DEEZ/ER L, {R,GB=band 6,5,4}

(CEEBRINTF 2T 0 T —lig 41T D) P CThoH 2 EEmRT. KRIZ, FBHBIZENT hr—
77—, REEE, SEARHTTF 2T 0 T —mEREER L, MEk, R, REOEH L oO#EE, e
BORE, i, BEOFHNEZIT->TW\WAD. 721, AT Landsat-8 f#752 O LB mI{E 2 2853845 L T\ 5.
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2. FAZEOXWEEIZDOLT

P2 BOA RO KITEEDTW XX, 1[5 H OWEAIEENT 1973 425 A 30 H O LOEK DD 1974 4
5 HOKIFEFIORE THRH 5. 1999 4F 1 HEE A TOPEZ BOFSER/Y OmifEE 0.2501km?, £2E 152m TH Y,
(HSE 25 7182 RO EEIE 0.29km?, 5% 25m Th 72, 2013 48 11 H 20 HD oM kiEEhT, A
SIS KILTEE) TV 213 2 B H OME KB Th 5.

1 ERZ2T D Web ~— O T2 BiRENFLER ) OIAIZIE, g ERZT, o 3 & XKiE LIRZAER, i L AR
2L D 199047 H23 HAx 6201747 A 11 HE TOWELZEOXKITEINZET 5508030 < F L O BN TN D,
KL THHEBEIINEZBEICL TWDHDT, 2013 4E 11 H LD K ILTEEIELOTHITEANT 5.

[ EHIFRBE D Web ~2— V@5 1F, MIZet Ok SN ZB R BB S W IR R E I IHHRN Y v 7 S
TWa. Zhuc i, (s, Feetsm, W L7z EEotm EOMR) 1%, 2013412 A 4 H (—, 27m,
30 Fm?), 20134E12 17 H (—, 39m, 80 5 m’), 201442 A 16 H (—, 66m, 790 i m®), 2014 43 H 22
H (—, 7lm, 1130 5 m®), 201447 A 4 H (1.30km% 74m, 2220 /5 m®), 2014412 1 4 H (2.27km?, 110m,
4970 J7m?), 201543 A 1 H (2.55km?, 137m, 6446 & m?), 201547 A 28 H (2.74km?, 150m, 8511 J7 m’),
2015412 A 9 H (2.71km?, 142m, 8801 /5 m’), 201643 3 H (2.73km?, 142m, 8721 i m?®), 2016 47 H
25 A (2.75km?, 142m, 8722 J3 m?), 2016 4F 12 7 20 A (2.72km?, 143m, 8978 75 m?), 2018 45 1 H 17 H (2.95km?,
160m, 9992 Fm®) THDH. ZZT [—) [ FEtd SN TR\ & &2rTd.

Fig.1  Location of Nishinosima.
(Nishinoshima is located in the red circle.

This map is from
https://commons.wikimedia.org/wiki/File:Map

_of ogasawara islands ja.png)

3. HERAT—2 LEHLEE

3.1 EAT—4

PESERAT GMFFERTD LandBrowser (http:landbrowser.geogrid.org/landbrowser/index.html) 0, ¥RIZ/RPE K
D 2013 4= 2 @, MEAFLO 2013 A1, 2014 4= 11 1@, 2015 4= 14 H, 2016 4= 13 ff, 2017 4F 34 {# D Landsat-8
T —4% (A - TIRIN U R 2 30m fiRBREE, BURSb N2 R 100m MBS 4o ra—RL, AL,
72%5, Landsat-8 #7A1E, i 705km, JEII 99 4y, WLEM A 98.2 B, Bl 16 H O KEGFEIHIVERm#uE CRAT
LTW5. BHZEOBROBIHNI10FES 5T AIZSnb.

20134 :9 A3 A (Mkah), 11 A6 H (RN, 12H24 0 (HEkik).

20145 :2H26H, 3H430H, SH17H, 6 42H, 7H4H, 8 421 H, 9A6H, 104 8H, 107 24
H, 11 H25H, 12 A 11 H.

20154 : 1 H12H, 2H13H, 3A1H,3H17H, 47320, 47180, 5H4H, 5H2H, 6 45H,
6 H21H, 7H7H, 7TH23H, 8 H24 H, 9 H25H.

20164 :3 A3H,3H19H, 6 H7H, 6 H23 H, 7TH9H, 7A25H, 8 A10H, 9A 11 H, 9 H27H,

— 120 —



R E— My Yy ZIC XA ZEOKIET OB

10H5H, I0H8H, 10H29H, 12H 4 H.

20075 :1H28H,2H18H,2H26H, 5A1H,5A5H, 5A9H, 54120, 54210, 5H28H,
6H6H, 6 H10H, 6 J13 H, 6 H22H, 6 J29H, 6 H30H, 7H88H, 7THI5H, 7H24H, 7H 28
H, 7H31H, 8 H13H, 8 H16H, 8 21 H, 8J25H, 8 H29H, oA 1 H, 9H2H, 9OA9H, 9/
10H, 9H 140, 94170, 94 18H, 9H26H, 104 40H.

3.2 EBNEE

Table 1 (Z Landsat 8, Landsat7, LandsatS /3> Ri&R% & 21 6 OB & MG E %7~ 9@, Landsat-8 FA 0D
~v—77 5 —if% (True-color image) 1%, {R,GB=band4,3,2} TIEKTZ 5.

Fig. 2 |Z Rothery 500z X 2% RT3 D8k 0> 7' F 7 & Landsat-5 O TM 2> H DX KON EE RS, &
N/ e, HAHMFIRE FlZ2I1F600°C) DEBFE, X K 754321 (Landsat-8 TIEZNLhH 30 R 7,6,54,3,2
W) DN A KRS/ D Z LNy 0D. £, BEEEMARE U ThiuE, v K 754321

(Landsat-8 TIXZNZI/ 2 R 7,6,54,32 1ZS) ONEICHIFHREDMEN O EIZR2D 2 ERND0D. #- T,
Landsat-8 #2 D5, 21X RGB B AEIED R I/ R 6, GIZNU RS, BIINAV R4x5220L, RO
B ERSFRTESL., ZONRV FDE5 27 {RGB=band 6,54} 2 X D& EHHPIROORENTEY,

FIRENIR S FoR S, EIRELIAOEFTE S 2L B AR AISEWFIRI 2 5. EEBEO Iz h g

Table 1 Band constructions of Landsat-8, Landsat-7 and Landsat-5. (From Kato®)
Landsat 8 (OLI TIRS sensor) Landsat 7 (ETM+ sensor) Landsat 5 (TM sensor)
Band Wave-length | Resolution Band Wave-length | Resolution Band Wave-length | Resolution
1 (Violet-Blue) 0.43-0.45um 30m
2 (Blue) 0.45-0.51pum 30m 1 (Blue) 0.45-0.52pum 30m 1 (Blue) 0.45-0.52pum 30m
3 (Green) 0.53-0.59um 30m 2 (Green) 0.53-0.61um 30m 2 (Green) 0.52-0.61pum 30m
4 (Red) 0.64-0.67um 30m 3 (Red) 0.63-0.69um 30m 3 (Red) 0.63-0.69um 30m
5 (Near IR) 0.85-0.88um 30m 4 (Near IR) 0.78-0.90um 30m 4 (Near IR) 0.76-0.90um 30m
6 (Middle IR) 1.57-1.65um 30m 5 (Middle IR) 1.55-1.75um 30m 5 (Middle IR) 1.55-1.75um 30m
7 (Middle IR) 2.11-2.29um 30m 7 (Middle IR) 2.09-2.35um 30m 7 (Middle IR) 2.08-2.35um 30m
8 (Panchromatic) 0.50-0.68um 15m 8 (Panchromatic) 0.52-0.90pum 15m
9 (Middle IR) 1.36-1.38um 30m
10 (Thermal IR) 10.60-11.19um 100m 6 (Thermal IR) 10.40-12.50pum 60m 6 (Thermal IR) | 10.40-12.50um 120m
11 (Thermal IR) [ 11.50-12.51ym | 100m
IR=Infrared
(ml em™ sr™' um™)
1000

i
(==}
(=]

Fig.2 Thermal radiance at various

temperatures for surfaces from the visible
to the thermal infrared (emissivity=0.8).
The boxes indicate the operational range of
the Landsat TM sensors.

(From Rothery et al.®))

Spectral radiance
=

—-
o

0.1

1 2 3 4 I5 3] 7 B 9
Wavelength (pm)

— 121 —



RV E— by Yy FIZX AW ZEOKINGE OB

(RS REgte B RkES (G 30m) | L5811, 20134E9 4 4 H~20144F 11 A 25 HO 12 EOE# & 2015
£1 H 12 H~20164E6 H 23 D 18 HOEEZ /R L TW5. KX Tldonzg IEERHTF 2700 7 —#
% (High-temperature-detected natural-color image) | L FESZ SI29 5. 7o, MO STERO Tl miRms G & LT

{R,GB=band 7,6,5}, {R,GB=band 7,6,4) 2PN T35, F7z, TERIODK 1(c)i2ik, bz AR EIciT
SERLTC, ik (EHREDEE) OJRF /I3 EFTOIREKZ 7R < FKon T 2 BIRME R {R,GB=band 6,2,1}

(Landsat-7, 2001 4£10 A 15 H) 2VRENTWA. Landsat-8 TldkZ OEGRAMAELEI 1T {R,GB=Dband 10,3,2=
BURAN N RNy REANY RECRIST 5. B R oORBIEY) (UHRE) N2 0WEEITITBIRINVE B &
LT {R,GB=band 10,52=#RI > RN REFEAC R bAHTHS.

Fig. 3 12, EOMAETOEGEAKIIOEEMTER & L ChRilEN il 572 DI/ L2 2013 4 12 H 24 HD
(a) {R,GB=band 6,54}, (b) {R,GB=band 7,6,5}, (c) {R,GB=band 7,6,4}, (d) {R,GB=band 10,3,2}, (e¢) {R,GB
=band 10,5,2}, 72O WNIHIROIEHRE L 725 () hv—B 7 —Eifg (R,GB=band 43,2} Z/~7. ZOHOME{HEA®E
ATERRRE, HEROIREOR (HMUDBEE) LMEkToBGWEg (MAOFE) OmFaRL, g, =,
WERJEE, WERK 1, AR RS B D T2 Tdb B . Fig. 3(a)(b)(c)(HiE ArcMap D i A e 2 {5 > CYERL L 7223, Fig. 3(d)(e)
I% ER Mapper 2\, RGB Dt A h 7T AFTRTR/MED FHRME, LERRMEZ T L TR L2, (a) TIEHE O
WERPRIT-oZ 0 ERZ, OO ML—h T —@Eg L R TYH, BOWmESCE, Bl i N7 o2 k<
B2 TW5. (b)) TIEHEEENENNDO TREICR > TEY, IWaiTEA TR RSN TS, AL > T
EO)O)TH LW THD N, AT 2t L7z WIGEIZiX(@) D723 L. (d)(e) TlE band10 DL 100m
W=, FIE DRI W R OB NIIR S R EN DD, WETIIOD BV, 728, (eIFEMRH H5H
WCH R FETHHDOT, HZEOLE, 2014 FETICHE Ba) DIHEBEES 120, 5 & Ty, L
LOBEHC LY, Ko EiEMRHEBR E LT, ()2 5 &k L7z

Landsat-8 #7152 DI Ef  (Temperature image) % band10 OFEFEIRFEDEE TH 5. band10 O /LE INPUT 2>
DEEFEIREE (HoHEERR) AT (HALZ7 v e K) ~OZHAIIRATH LW, log ITHARETH D.

AbT = 1321.08/(log(774.89/(0.000334*INPUT-0.1)+1)) (1)

(@) {R,GB=band 6,5,4} (b) {R,GB=band 7,6,5}

(c) {R,GB=band 7,6,4}

(d) {R,GB=band 10,3,2} (e) {R,GB=band 10,5,2} (f) True-color {R,GB=band 4,3,2}
Fig.3 Landsat-8 images of Nishinoshima on December 24, 2013 (North-South:4km, West-East:4km).
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4. BZREOHEEFLEER

NV—71 7 —Hitg, @R T 2 70 h T —EifgIL, ESRI4ED GIS 7 k7 =7 ArcMap 10.3 %1l > CTIERK
L, & 512 AreMap OFHAIBSRE A1 > CTJE R, mfEA4 R L7-. IR EG L, A2 g Y 7 ~ w7 =7 ER Mapper
7.1 ZAfi > T band 10 D& /Ul 2 R (1) THfeHRE 2 RIZZE L L CTERC L, & 512 ER Mapper O#§RE % > Tl
FEZFHI LT,

PLUFIZ/”3 Fig. 4~Fig. 9 3 L O Fig. 11 OFREPHILT X TH UALE T, Mt 4km (AbfE 27.227~27.264 J£), £4
4km (HF% 140.861~140.902 &£) T 5. Fig. 4~Fig. 8 DM DX (a)As b /v—A 7 —Eifg {R,GB=band 4,32} T
H5. FOKE G EERITF 2700 7 —Eitg (R,GB=band 6,54} TH Y, FROFITNEEIEHDH D0 T
W TWHATCHH. Fig. 9 (XIREEETHY, Fig. 11 IIEOERMRE D 7 —AaE % {R,GB=band 10,7,6} T
H5.

Z 2T, [ELHIEERE Web N— VOS> TV DI (hL— 7 — i, SRR TF 2Tk T —Eig) &
AWFFEDBNR Z RN TI L. AWFFETIE, HZEOMEOETZ2 L R22 L9125, HgE2HS < FR
(BARE9IZIE AreMap OB RRBHRIERL Ty 2 KRESERE) LTW5D. - T, FLCHOEBTH-TH, A
ZEDORVEL [ & [E LRGSO OmiEE TlE, BEOBARWRETES TS, £/, ForE b, FEHHEREOOHE
#92.5km, R 3.01km (2xF L, ARFIETIEHE 4km, £ dkm & JSWVO T, BOE Y OWFEOZEL (a0 HERIZHT
NHELTZD, BARNER TR E 725670 E) O HHE LTV, BB /2 < T, ARICH 5 i
1%, LRI RIEE (44 B4Y) @955, Fig 42), Fig. 5(11), Fig. 7(1)-(3), Fig. 7(5)-Fig. 8(6)» 17 B4y TH 5.

Fig. 9 OIRE®E (12 H4y) B XL O Fig. 11 OROEEME D 7 —AEIE, o STERIZ T > Tz

4.1 2013 40 Landsat-8 A EE G D NEFER

V8.2 SO K BAAAIE 2013 4511 A 20 H TH . MEKFTOMEE & LT Fig. 41)2)%7/~7. ArcMap (2 X 2 FHAIT
1%, Fig. 4(1) T/ E 2.01km, [#ifE 0.248km?, Fig. 4(2) T/ 2.13km, [Hf 0.251km? & 72> 7=, EEEOHFEIL 0.29km?
72D CEHUMEIISA TN SV )3, Landsat-8 OfEEENS 30m CTH Y, Wil « TWIC L AMKEDO L FHEHHZ L%
EETIUE, ZOBREOEIFASNDLTHAS. Fig 4Q3)FMA%D 12 1 24 BOBIERTHS. /K@) (M
— 7 —Efg) T, WATHE LZEERon s (HEHD) ICBE L TRY, FErOEERH TS D
&, RO OWCECAKRN DD 2 EEHERTE D, AKOb) (MR T T2 708 7 —@Ei%) T, BEa0
MR LR SRR STV D, HRIT 3.03km, AL 0.348km” LEHIIS TS, 7eds, ZOMRFOIRE LR
BEBDETEENRAX—E = TWEDT, AX—E—FEEHRIN T,

(1) September 3, 2013. (2) November 6, 2013.

(3) December 24, 2013.

Fig. 4 Landsat-8 images of Nishinoshima in 2013: (a) True-color image, (b) High-temperature-detected natural-color image.
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4.2 2014 {0 Landsat-8 &1 EE{R D NEHER

Fig. 5(1)-(11) T, BEMEHIZ L0 BB ISR E2 B> TWE, B2 HEEOEEIHER L T ARF2
3% Bl Z0E Fig. 5(2)4 X (b) TR O B —f & FE A E S AR T & 523, Fig. 5(3) TlXE OB O mfE
W2 TS Z Ea0nD. Fig 5(A)-(T) DX (a) TILBOILEICE K (Fefh) NRZDHOT, R TokLiEE)
DHERIC& 5. EBE, Fig 58) ClXS 0L mEMIc /2> TR Y, AKDbL)TIEZE 0D HIEENEH L WD,

(6) August 21, 2014.

(9) October 24, 2014. (10) November 25, 2014.
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B R . SN (11) December 11, 2014
Fig. 5 Landsat-8 images of Nishinoshima in 2014: (a) True-color image, (b) High-temperature-detected natural-color image.

Fig. S(ADIE—HETEDNL TV DD, AROb)TIEAk D EHEE SN DEANIRVE GRALO OO RNRZT
Wb, W-oTC, BIRBHTTF 20D T —EBTIE, EXRH-oTH, WAL TSR EDEBDOLIN, HHE
FERNDLDTHD.

4.3 2015 ££0) Landsat-8 A EE{EDNEFER

Fig. 6(1)-(14)(Z 2015 -0 FE.2 B OB 4777, 2015 44 PH.2 5 CIIMELKIEE 2 &, mfEA R L CTu<. Fig.
6(1)DZEX(a) & AX(b) Tl LS OMEIEN L2 5728, X (a) TIEAK A0 HiEF £ TORSEOFAUTRZ 720,
AR TIEENIREATHHEICE RSN TS, £, #21E, Fig. 604 X(b) TR O RANCHEAEH 2K
RVRDILZ D708, £ DY % Fig. 6(3) THLDH & BEHLEFEE RN LT\ D 2 L3 d . [ARRIS, Bl 213 Fig. 6(9)
FXK(b) T E O BN EE H 2 BT HROVEDN R Z 503, ZO%HTE Fig 6(10) TR.S & B2 R LT
D EWNGIND.

(2) February 13, 2015.

(5) April 2, 2015. (6) April 18, 2015.
p
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(7) May 4, 2015.

(9) June 5, 2015. (10) June 21, 2015.

(13) August 24, 2015. (14) September 25, 2015.
Fig. 6 Landsat-8 images of Nishinoshima in 2015: (a) True-color image, (b) High-temperature-detected natural-color image.

4.4 2016 &£ Landsat-8 BIEE{EDNEFER

SCHRMZ JAUE, 2015 4 11 A 25 B ORIZEHEIC L 28RO 5 2017 4 4 A HA)E THEUKITAR D o 7o L FRiR S
ALTWA. Fig. (D107 3 2016 FEOWEZ FBOEBR TS, MR EOKINEBNIRZ 22\, RO e &b
2, BADDT N TIESLINEOENREDSTNALIICRZD. ZHUTKRICE Y BOWREMEREINZY

(1) March 3, 2016. (2) March 19, 2016.
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() June 23, 2016.

(5) July 9, 2016.

.?*},Hu'

(9) September 27, 2016. (10) October 29, 2016.

Fig. 7 Landsat-8 images of Nishinoshima in 2016: (a) True-color image, (b) High-temperature-detected natural-color image.

JERIZ KD BARILAN R ENDoTzlzd LHE S 5.

4.5 2017 ££0) Landsat-8 B2 E{E D NIBFER

SCHROWZ K AUE, 2017 4F 4 A 20 BIZFHREAABIISN, 7 A 11 B O XOBRIO%, 8 A X0 BIfE (2018 42
H) FomkiFdiiksSE->T05. - 7C, 2 H 18 HOME|# Fig. 8(1) TIFME KT 27203, 5 H 9 HOM{#E
Fig. 8(2)% L1V 6 A 10 H Dif4 Fig. 8(3) D/ Xl(a) & A X(b) TILE DO HIERIZ I 5 K 110> DREEN R 2, HIX(b)
TIXREDOWNA R Z 5. 7 A 28 HD Fig. 8(4)DEM (a) & AK(Db)TIE, BOVERNIEMEA R %, X (b) TiErEl
DRI IS 2 R TR 2 5. 8 H 13 B Fig. 8(5) TIFMEAIEREN I/, B O TERIOD Mg A
Fig. S@NTHERKE L 725 TND Z &R0 5. 9 H 14 HO Fig. 8(6) T HMEKIEEN T2 .
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(1) February 18, 2017.

(5) August 13,2017. (6) September 14, 2017.
Fig. 8 Landsat-8 images of Nishinoshima in 2017: (a) True-color image, (b) High-temperature-detected natural-color image.

4.6 TEZBOEREEIR

Fig. 912, F(1)IZL Y band 10 DE/VEZAMEHRE (BALIX7 L E Y @ K) ICE# L CTE O RE G (Ll
N7 —FR) DWW DR T. BTFIEFigl0 O 7 —/S—RT X 912, 270K~370K Zffi~F~Ka~H
TR~ A~ RE~TRIZEI D BT TN,

Fig. 9(D)iX, MEKR1OD 201349 H 3 HOWET, EBOWRE (5 302~307K="F% 32°C) L#OHRE (299.3
~299 8K ="F-#J#7 26.4°C) 23TV =D, BOIZZIUT EIAE CIX7Z2V . Fig. 9Q)i%, Mk 2013 4 12 A 24
HOME% T, Fig. 43)LVE, WHPORE, MENH D, EIFIREME (K 284~290K="F-#J%) 14°C) DT
HLFREN, EHFOBEEITRESEV (] 350~370K =T 87C) D TR FRENTWVDHA, ML
2720 JiG, BEEOIR IO (295.8~296.2K =" 22.8°C) LIXIZF L G- TR HV\OIRE)
LHEETE . [HEWDIHFARLD L AZ TS, Fig 93)@) T, HEITME MG X W SEAEI O T
FEOTER SN, WOKAETARKICENISNS. F72, KO, FEEFITOO TR~ E O TR RSN TN D.

2014 412 A 11 HD Fig. oML, EIZBDON TS (Fig. 5S(INZM) L X OREEBR THDH. EITRENMERN
DTHBETERINTNDD, H EOFRHIENFTNELE L CTBIISh, KETE RSN TS, Fig (T)DIRHN
DFTI Fig. SAD)DFRILOFHAIY L, ZHUE Fig. (6)DARILDFTO K AT 5

Fig. 9(8)I% 2015 4 6 A 21 H O T, BOHEMMNEKIZL Y E~RTERRINTND. BOKEDITENNO
THRHE TERINTWDD, BOFRES DA FIZHT CiEOM & [F UK EIZI > TS, 2 Fig. 6(10)
DHBANDEITKONLOEETH Y, HEEOIRENEKOEE S IZFRICTHHZEERLTND.

Fig. OO FEKIFENB S E o> TN D & DM, Fig 9(10)ANDEHEEE K L TW5D & X DOmifg, Fig9(12)1Lf
FEEARBIE->TND EEDEETHD. Fig 01 TITAER D, MEEITENN R TS, Blb, JEEE
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BT, H& 722 band10 OFFGEEAS 100m 72D T, G 30m 0D/3 R4 ffi - 7= Fig. 4~Fig. 8 D&t
2 7 VH T =TI, BNNFTOKRIKOGFTNE 0320, A OTADFEMIIZ N HRNDTH .

(1) September 3, 2013. (2) December 24, 2013. (3) February 26, 2014. (4) March 30, 2014.

(5) May 17, 2014. (6) November 25, 2014. (7) December 11, 2014. (8) June 21, 2015.

(9) September 11, 2016. (10) May 9, 2017. (11) June 10, 2017. (12) August 13, 2017.
Fig. 9 Landsat-8 temperature images of Nishinoshima in 2013-2017.
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Fig. 10  Color bar for
295 K temperature images shown in Fig. 9.
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4.7 ROBEOREEBBRED S —ERER

[E 142188 O Web ~— POZIIK D56 O il HER & L CT{R,GB=band 7,6,none} 73> TV, HOE
BRI EITHATERENTODER, BOBITRAZR. Web _—ODDOEDEEIZITEDOINENEINT
WBR, ZIUIBIOEE BlZix, BOWEEEZME S, F7213 SARHEWEBEEZME D) TROZEDIMNEEFE TN
HEHITHD. £ T, REITIL, KD Landsat-8 HEEIR 21T T, BOEH HDFRE )5 @i H i o /Ek
#{R,GB=band 10,7,6} & LL F CHET 5.
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Fig. 1112, 201746 H 6 H 12 I 28 43 UT=21 I 28 43 JST #iH|> Landsat-8 i 2 OH§ A~ KOLGH, —
MR L D B RO ANREAMENO T, (a) band 10 1R T X912, BOEH O EEITEL VKL (BolF
<) FTREA, KUFBE TENWE TR WITIE S < (H21E<) £R-E5H. (b) band 7 &(c) band 6 TlLF
B LSMIHTETOWAER, BOIBIZS NS0, (d) band 5 TIE/ A AT LIZ RS ZMH LT\ a.
(e) band 4 1%/ A X2 TREIRE 2R L T2, F£72, ), TIXEDIINDN L2, - T, WOBE, &
TR VRIS 2 523> Rl band 10, band 7,band 6 &\ 9H Z L1725, ZDZ BB L TERLE THD
BAEOEEMRH D T —EE% ] A, (h) {(R.GB=band 10,7,6} T 5. WHIFEF VIR TEREN, BRI
SR IOVETEIFIRENDS. KIFENC LV BOEDOANIA S WIRE TERSN, WIROEEOEHLHN
A WA E IR EITAATIRREINS. iDL, BO@EOREOFIIEA, BEOEWAITNIR~H
HVEEITEE~ATEREIND DT, BOERDND. 728, ZEDT-HIZ(f) {R,GB=band 6,54} £ (g) {R,GB
=band 7,6,5} &/, O TIE, mIEE a) (390250, EOFRIEZNLRN

(a) band 10

V.".F

(c) band 6

Y

() {R,GB=band 6,5,4} (g) {R,GB=band 7,6,5} (h) {R,GB=band 10,7,6}
Fig.11 Night images of Nishinoshima at 12:28UT=21:28JST on June 6, 2017.

(e) band 4

4.8 BAE EBEREOELDITSD

Fig. 12 & Fig. 1312, Fb—% 7 —Hif§ T ArcMap D pREfE & mfEOFHUBERE 2 > TEHAI L 722 B O & & im
Mor7 7 7R3, JAE, wWEE, MEAKEIO 2013 429 H 13 HIZ 2.01km, 0.248km?, M k%O 2013 4 12 H 24
H (2 3.03km, 0.348km?, 2014 4F 3 H 30 HIZ 4.22km, 1.01km?, 2015 4F 6 H 21 HIZ 6.63km, 2.791km?%, 2016 4F 10
H 29 HIZ 6.30km, 2.806km?, 2017 49 H 14 HIZ 6.74km, 3.006km? Td-7=. Ht-> THIEDERIL, WkaTE
T 6.742.01=335 (512 o 7 LR SIS, [AIERIS, TEFEIE 3.006/0.248=12.12 f5IC /2~ 7= LR SIS,
Fig. 1412, ZNZENOBIMIAIZHIT 22 FHOREEE T, ER Mapper OFHUERE A HW ChRemiRE 2 311 L
TRERO T T 7%, 212, 2EDOLEIENRH ST, BIENS D55 ITIEMRIBE NG TE a0
DT, ZOHEOMEITHANA L TH S, Fig. 141 XHUE, "EARTO 2013 429 A 3 HIZ 307.34K=34.19C, MEkH
M 201547 H 23 HIZ 368.03K=94.85°C, " KNBEE->TW5 201748 H 13 HIZ 308.15K=35.00C TH - 7-.
(EINKEED KIUBFFED Web ~2— P ZHi> TWD AT A BT 7= 7 KU TOREROEERIE O T, &
SO N 600°C, PEEA 1200C &£ 72> TV 5. 1t~ T, FZEDEETRTHEMIIL 6000C< bW EH 5 & A
bivsh, ARl Landsat-8 @ band 10 (2 X A EEIEEOFHIITIX, Fig. 14 18T L9512, Wihd 100°C (=
373.15K) KiifiTho7=. ZOJEEIE, band10 OFFEEEN 100m TH D72, 1 B Y B/LOHEPFANIZEESIEOMIC
WBOME (ZOREIRBRETHD) bEENTLEIOHTHD.
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