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Fig. 1 (a) Locality and topography of Aso volcano. (b) Topographic map of the western area of

central cones. The square written in a broken line shows the location of the Western slope

geothermal zone including Yunotani, Yoshioka and Jigoku-Tarutama hot springs. Closed square

indicates Aso Volcanological Laboratory, Kyoto University.
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Fig.2(a) Topographic map showing localities of geothermal field of Nakadake Craters. Large and
small closed circles indicate 150 m and 50 m wells (Sudo and Hurst, 1998). Locations of wells of
10 m depth for ground temperature measurements are represented by open squares. Closed circle
indicate the location of the “Camera A” operated by Aso Volcano Museum. The photographs
shown in Fig. 2(c) and (d) were taken from the “Camera A”, respectively. Digital topographic
data are from Kokusai Kogyo, Co. Ltd.
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Fig.2(b) Aerial photograph of the Nakadake
Craters. (c) Photograph of the South-wall
fumarole (“S” in the text) and Southeast
steaming ground (“SE” in the text). Red hot
glows are visible at nighttime (right side) in
period. (d)

Southwest steaming ground (“SW-1”

active Photograph of the
in the
text) with an infrared photograph. The
photographs of (c¢) and (d) were taken at the
“Camera A” indicated by closed circles in Fig.

2(a).
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Fig.2(e) Aerial infrared photograph of Nakadake craters taken from 1,500 m height at 15 April

2008. Open circle shows the location of the “Camera A”. Circle written in broken line represents

the region where CO, fluxes from soil are measured relatively high (Saito et al., 2007).

“Thermometer” shows the location where ground temperature observation (Fig.5(b)) is carried out.
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Fig.3(a) Topographic map showing localities of geothermal field of the Yunotani and Yoshioka
Hot Springs. Aerial photographs of the (b) Yunotani and (c¢) Yoshioka Hot Springs. Aerial
infrared photographs of the (d) Yunotani and (e) Yoshioka Hot Springs taken from 1,000 m height

at 15 April 2008. “Thermometer” in Fig.3(e) shows the location where ground temperature

observation (Fig.5(c)) is carried out.
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Fig.4 (a) Topographic map showing localities of geothermal field of the Jigoku-Tarutama Hot Springs.
(b) Aerial photographs of the Jigoku-Tarutama Hot Springs. (c¢) Aerial infrared photographs of the
Jigoku-Tarutama Hot Springs taken from 1,000 m height at 15 April 2008.
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Fig.5(a) Records of air temperature measured at the Mt. Aso Weather Station, Japan

Meteorological Agency, located at the open circle in Fig.2(a). (b)(c) Records of thermometers at
ground surface and 5 cm depth, that are measured at the top of crater wall of the Nakadake st
Crater and the Yoshioka Hot Spring. The sites’ locations are indicated by “Thermometer” in

Fig.2(e) and Fig.3(e), respectively. The aerial infrared survey is carried out when arrows are

showing.
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M BR E AT~ “C”, THUR NS HFEET
LR BHDEHAKICHEHE XL, BER
WOIRN DX, 2007 4 1 AICREARENEE L
e RAER (SEHE - i, 2007) ke L
T, “A I 2\ TiEf/hMEmR» A b b, £
7o, HUEVE E BT S BRI O B R R
Wik, HMRALD2HLEH L TWAIRREKD
FHICHIET 2.2 0 X 5 2 R HIE, 2007
FE1HOBMBICIIGFEE Lo,

B, CATO W SGITIE N DR EREIE,
EHIZHY T2, ZRORERFICE, &l
EHEOTFTTELTWIETEHCHIET DL D
NEENDD, £2<01%, BMANLLHEBT SR
Rk (BRE - 4B, 1980) oREL, HBERK
EoRICIFE T 5, KK bR % &K
T Lo (FH -, 2007) 7 T xik
T 5,

(4) #HE-EEER

MK IR SR o EEJE R (Fig.d(e)D A
T) L, MEREBEEREFT IROND, B
TICEIniE, RERCEHERBHAEMBEL T
BY, FRAEAGICEKEB STV D BRI,
A MR R KB D, NEERERKD S
— LW EEND,

HRBHEZNICHBET /B[ T, H
MIBIB O EERZRANICL REL, flxIZED
Lo FOBREA R R MDEERT & LR
EgICERBHE SN TWD (f 2, #RERE
@%nik,ﬁw@m@@¢%E@ﬁ,ﬁ
VHE~BRICH O DERERT X, F5 &
R 2ERBHE, HELLR~WMHEL TW
HWRAKICKHIET D, FHORREHREILF
HABNEE T, BBFE 10253 HIThrFT
BHENEZFICE LT 26 L., 2o, H
BRI FoOBEMIZ Ao 2 RERZFIX, H
Mgk THER SRR R AKDOPEK DO — WA
LTWhZ &, MOKTHRRBHNEX T
WHZERFEKNTH 5,

TEIRRTE, BRRBEAMIOHE S
FEHELL, W OO FERE S NSHEERIE
ERE L LB SN,

ek, MREREEERROPEICAET
ZEREEST, BB R»L O8] &5 &R A
LCWi, A& PNAHE I NZ% D 2008 4 4

AISABRBWT,A#EOBRRIEE Y 71
MY T I2MEICRERTDRD bR ZHM
(Fig.4(c)), [A M 5% W IC B 88 @ ko i 20 B
WIXRARH IR o7z,

4, BRIMELTORBREROHERE

AR HL 2 & D R ENE & FE A T 5 2 0 T,
AR EHEHBEOBEMWIEN Y 2 HET S LN E
BThd, AEIE, BRI EZELLEELE
RANE SIS &, HUR m IR E A0 b BN
XET NV EM O THARZ KD 5, Sekioka
and Yuhara (1974) O FEEH WD, vk,
W EIlCEB W Tk A2 MW KEENEE
(Terada et al., 2008b) H AP THE L 7=,
FOFEMITAICHEEKRT D,

4.1 BURXE

Sekioka and Yuhara (1974) @ B\ Y % i T,
ETANGEHBEINIHMEBWmMIZIE T D M,
FABIOEBABMEEZAEL, TOoKkER
AL E~m2IRRREEEZ XD, Z
HFEMIC OV TIE, SFH - fl (2008) Tk
REOT, TITEBRAROFFIZH WD K
DIHERT

0, =37) ATS, ("

TIT, Q0 Eh WK N DS ORRMEE, 4
T, IMEmIBEZRE I, -T) XIS L, T 13
SHNOH L HAS P BT M EmIEE, T,
WK e o BE B A R L AR W FEIR T oo M 3R
HRECH D, £72, Sy 1& AT, 27T %
WEHEORMTH D, R(HZHEAT 2 EBEICHLE
mBWEE, T, T, BXOZoMEF@mE S,
Thy, WIFnbRAEGENLGHEOLNLD, 22
B, B 371, BN 200 KLEHATOBEKHTO
[EBRUH L/ ONTEHREFEH LM TH
% (Sekioka, 1983),

4.2 W AHE

Bon-Eglc X, BEMB®HS 0.1 °C M
TR EES N T WD A, Z T 1 \EHE IS
TAHIREOMEBBIZONT, EBI Ik
HxxrX—mbRkONEZHETHDI, &5
W, RN AZICXABRAICIE, B XL
XF—DRTAKERICE DB, S
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LKL A2WIN, EAEAOEBERE TN S,
Lo T, AR TIEEAIREICHT S @mMH
EEBICRD D EEFET, MEXHEE S
2.5 C MBOBEFRICTH T T, 20 F RHEz %
B @i OMFEHIBE T, & L,

F o, — MRS BT K L T B AR
&ﬁﬁﬁ* GER TV, BHOEELR
oD RFIICER L ARBR T, B
%&H%@%@ FEAERLBR RV T,
BT OURBIE N ORISR TR, AR
MFEmETRLIHEBERREN, RERY
ELTRHOLND, MEAEOFFIZY Y
Ihbai EBEFERICESWHTERL 2,

b, Gl T oMk oL < TR E I L E
LTWaed, MREE S, # b DHEIC
T EmOEMAETHER OIS Z & T
1 HEH-VOEMBEEZMEL R,

4.3 %ﬁ#%

Table 1 (2, FMEKM NS O BEAR %, |
L T, ﬁﬂ?ﬁ BIOBM I &SR
L biTRT,

RIS 1 KD O/ BER R “S” Tk, VR IX
2.0 MW CEHE I, 22T, WEHARE R
MR %48 % TV 258 CIZIREZ 100 C I [H
EFLTWD, 207D, 100 CLL EofEEKIC
DOWTIX M /NFEM & 2R DA, FOEMBIT/NE
Wiz, AL VICEXD2EBII NIV, &
EL,“S"ICIHBEEREIIEHLFEL TWVWD,
Table 1 128 L2 AR ICIE, WK LTOD
MBAERRNEENTARAVWILICEENLETDH
Do T OMOBEE D OBBEL, “SE”IX

W

0.64 MW, “SW-171% 0.27 MW, % L T“SW-2”
i 0.005MW ERtHE I, Th b 1:kn
DERHE L TOEFMEFEIX 2.9 MW T
b5,

BORIERD 1989 FHE K HIZ 2\ THAT
EAT I o oA, MR M & L T o g
0.09 MW L RD BT,

H TOCA’~“D”IZ B D R IL, &
0.41 MW TH D, Z OfHIX ,NMEIH@
RGN OHEEME LT 0.6 MW (SF
H o« fll, 2007) LD b0/ &0,

ﬁﬁ-ﬁf’obfu B L 72 R 4 R

&R = 72 & H R EE T 22 WEWE &) 23
%<aiﬂ1w1wéo%_f,$ﬁ%ﬁﬁ
IR GO FHEFEREOALZIIH L LT
AR EIT R o, TORR, BEEIT 0.42
MW & RIS b,

5. XRKOMBEIUVEBLLDOMEEHT

AETHE, FEFE - KDOGEIL, B
ORBROEMB, BB OER T XL X
— %, ZEHhRAEGICESWTHTE T B,

5.1 BWmAE

Bf % K ILIZ 3 0 T, MM & LT o B
DAz, kaieHHE L TOBRBANR LR
5, TNET, PTEE 1L AKADOKABIZOW
TIX, Ryan et al.(1974)o X &2 H 2% = & T,
REBEREZZBRELZEM2AED YR 1THbD
7L T35 (Terada et al., 2008a),

AR TIE, WME»bHEBETRbNLSE =X

Table 1 Computed heat-discharge rates (MW) through steaming ground with the equation (1).

“Area” and “Max. Temperature”

represent the total area that surface temperatures are obviously

higher than that of natural ground surface and its maximum surface temperatures, respectively.

“Resolution”

shows the area per pixel in the infrared photographs.

Area Max. Temperature Resolution Heat-discharge

[m2] [C] [m?/pixel] [MW]
1st Crater
“S” 1.0x 103 100< 3.24 2.0<
“SE” 3.5x103 23.3 3.24 0.64
“SW-1"  2.9x102 18.0 3.24 0.27
“SW-2"  6.0x 107 8.8 3.24 0.005
Yunotani 9.3 x 102 48.7 1.96 0.09
Yoshiocka 4.2 x 103 38.0 1.96 0.41
Jigoku 45x103 30.1 1.96 0.42
-Tarutama
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Table 2 Computed heat-discharge rates (MW) through crater lake and ponds with the equation (2).
“Area” and “Mean Temperature” represent surface areas and mean surface temperatures of lake or

ponds, respectively.

Area Mean Temperature Heat-discharge rate
[m?] [C] (MW]
Yudamari 4.8 x 104 51.9 110
Suzume 5.7 x 102 24.2 0.14
Mochitsuki 9.6 x 10 25.6 0.027
NF¥— 0 OR/NEFREMIEHICRD D720 FBE N D,
W2, A (1960) Ak OB BITE W TR
FEHEMOTINE L -RERET — 2 kS 6.

HEEBRABERE WD
o ZCS1Tz3 (2)

T, Ty XA E o R, S, 1w,
C 1 E Ak g 8 & Bl k3 X OVRAT f okl 28 o SRR
THELNTRBAESR (FH)I, 1960 ; &R -
5, 1980) 12, KoBEELH 2, IHH 2.5 X
10°J/kg 2 U %5 Z & T MKS HALRICKEHE
L7 1.7 X 102 1/(s*K*) Th 5,

5.2 MBHHER

Table 2 (2, B E D, £HE, HF 6K
LOMBRE, HEBLOEHEREEL &
HITRT,

Ll ocid, TELLTHEIKOERBIZLD
FHEOEXL2>ERAGND, — T, FEE
DHBEFVXRHREBEEZTIZEH —-—THD I LN,
BREBRMIZHONL TS, £22C, RmAEL
LT, bodbEWIRE 459 C #8HT %,
T, ABATHLMEZRN T AT THIE
Li-%a, REOWMBEIREIYSL 6 C BE
BWENHE IS Z &R, RBROICHS N
TW 5% (Terada et al., 2008a), <+ Z T, /Kik
26 °C ZMx7-RE 519 C%, BExTx
NE—DOHFEICHNDL, T0L X, FH4T A
THELNWEERE 4.8X10° m? b,
AET X LT —(F 1IOMW tHE SR D,

EHRIZCOWTIE, RAT AT HELR
REIREOYY 242 CHEH WD, KoH
ATZNL/ONTZMERmBE 570 m*> XV, [
BRMNLOEAEIL 0.14 MW LHE SN D,
HEHHR b AR I, REIRE 25.6 C BV
WEmA 96 m? 206, AR IT 0.027 MW &

AR EBETFOWRERRLETEDLE DL LT,
gk LicB T 28EHOLFE LWL 2ICT
HZ ENTET, Table3 12, AW CRM b
SR MB X AkOW, BE»L O KR
Z, BEABLOER»LOMBR (BF - 4
B, 1980 ; FFH - flL, 2007) & & bR T,
AETIE, BEOHE &AL O LK E 1T
v, ERXEHMAZEfICOWTE LD DL LS
W2, Rk L O BIEB) ORI A BRE T D,

6.1 BEOHREDLE

PEE - kO TIE, ZThETELL ORBNE
BIANEE S TEER, TAENMET FENR
B2 b, WERHICX > THREITEIC K
EREEDBDARLND Z D, MBICEEE
DUNETH D, — 7, AR 8 T,
1974-75 HEICE B SN 2R GHRBNFHE O
R OBE - 4R, 1980) O — i & bR AT
RBThd, ML T DL, GO L HR -
EERZICBWTIIHBE2ZEZ(LERBD DN AR
W— 5T, FHHEIER TIZE L WVEAESB) O3 E
N X 72,

(1) &HEFVY

AR THWRBRMBELGE (), 1960)
MHEELRTE 110 MW (X, 2007 4E % *%F 4 &
L 7z Terada et al.(2008a)®D Hf& H W 220 MW
DEFBRETH D, Al (1960) O X TIE,
FERLE 2 EORBNEROENAZE I N
TWRWRENH 5 —J7, Terada et al.(2008a)
2N A W7z Ryan et al. (1974)D € 5 V%, BLE X
D Ha KFEl & 722 0 LT WRBEME R S
TW53 (Hurstetal. 1991), ¥ 72 bb, Z 21
AP B R, MMAOEICEE Ry, BE
TRAAF—OMREZFERT D 2DITIX, #H
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LWAILBHMTPETH 2744 —2 Azl
& (Nakamura et al., submitted), W /KIEE ®
EEMNTREEOH - I RE2ER, EEHEL
Mt z2ED 2L ERNH D,

(2) ZGOBAER

1 5B LT 25420 OMEARIT, HAEIT 1
MW mit & Bbnsd, AEH»HIE, 4O
3MW BEO 12MW OBHNH - 7208 (5
Ji« 4 &, 1980; Parmentier and Hayashi, 1981),
BAETYHOMEIICLDY 1710 BECHED L
7=

B O OMBRIT, FZERLFEEZH
WEBE - B (1980) IckdkL T, 1/3 &
EOEErotk, ZhiX, AMETHE SN
oW IR ED, BR -4 (1980) KV b 10C
BEKWZ LZxiEd 5,2 OKIEOEWT,
KINTEB O AL D I1F 0, BHEIEOKIEO®E W
NEHBLTHWDAREEND D, 72F, 2006 F
10 AicF~ N EhE L7 HE I, £8 &
OHHBHMROGENZF LI HD L, FIZEM
MROMEO KRB NBEL LTV DIHET 2R
Lz, ZOXHIC, EHBOGREIIEEICE
I bHrH L,
EORBHEL, G -4 (1980) X3
ORFCEBEE EZIT WV, HARLE LT 0.78
MW Z#&E L7z, BIE, GORICEIT DRE
HRIIFREEFRHINCELT, BRBHE
ZUMETHZLIRETH 5,

R, GORERTIE 1 m EHIEBNIC
Eox, BEMBAEILX 0.17 MW & RED

LTS (B - 45, 1980), —F, KW
ETEHEHEOLOFAERICIEEL R »o
1989 MW M D BV E % 0.09 MW & BT b
ST,

UEo X5, B - 45 (1980) & BB
#4252 LixEE LV, 1989-90 4N A M T
=R L, BE, BIEH L L TR IL BT
b, UAEHRTE, BIE - 45 (1980) 2
FHA L 72 30 4FAT & il L T, FR R TEEE A2
ElLE#RD NV EFMTE D,

) HFMAER

= YRR O M BVE B 12, 2006 £ 0 IR B (HF
K, 2007 ; FME -, 2007) OFER, B -
£ (1980) OFRERICHEEL THE L R E
L7,

N S M oD B BN SR L, AR AF AR & SF - (2007)
BT D &L, 2007 LB AL A 20 b,
CRXTWIBLEZES A D, MKALD2" 5
IhaER &L, 2007 4 LLRE X BH 3 22 21 kX
e, Theb b, HIE R T 2006 FI24E T
MBGEENL, ToO% 1ERU EIChEYRE
LTk LT WD EREMiTE 5,

2008 4F 4 A BLIE, &R R 25 OB R
%, 5.6 MW Toh 25, LIATIX 0.2 MW H LD
BEREBHEHARLONEZ T ORIERIE, BIE,
P 0 A4 A I L de W T R KRB o0 b B K
L 7o 7,

(4) - EEFER

B - B (1980) i, 1m v HuIE B K

SWTHREMNERELZ 0.70 MW & REL -

Table 3 Results of computed heat-discharge rates (MW) through fumaroles, steaming grounds,

ponds or lakes and hot springs of Aso volcano. Superscript numbers refer to the following

references: (a) Nakamura et al. submitted; (b) Terada et al/ (2008a); (c¢) Yuhara and Ushijima

(1980); (d) Terada et al. (2007).

Fumaroles Steaming grounds  Ponds or lakes Hot springs
1st Crater
Yudamari - - 110 - 220®) -
‘S’ <100@) 2.0< - -
“SE” - 0.64 - -
“SW-17 - 0.27 - -
“SW-27 - 0.005 - -
Total <100 2.92< 110 -
Yunotani 1 0.09 0.17 0.78©
Yoshioka 5 0.41 - 0.20@)
Jigoku - 0.42 - 1.86()
-Tarutama
Total 6 0.92 0.17 2.84
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oo —J7, RWFFRTHEE L 72 VR 0.42 MW
i, MM EAELZDHEIM E LT oMl
KThY, BIHELY, £/, BR -+ 5

(1980) X HIAK - M E IR IR O LW #EFH &2 3 E
WL LA, AR CITHRIIE R o F EH
REOHBEMTIGFZELTND,

A CIHEELEAILTIFEEET, EH
FREERCEIMIE N RAETH D, T4
b h, KM T ok EGEB) O KB TR R B
LR bns, BE -4 (1980) 1%, #£<
ST HAEBRBHOO M THEHEELRE L
ERMEEE 1.86 MW & RS o7, BLTE
H, BEBHOIIES SMLTEBY, 0%
SWHEENIZAAISR TS Z b, B E,
RRBHEZMET 2 LIXRETH S,

6.2 Bl &R KLU O R ELGE B
Table 3 12, Pl ff K (L oD £ Hds 2> & o B R
T, ZIZT, RKFETHEL TWiaWny

O/ RE, Wik - BERERRICBT S, EHRE
LCOBEERITER - 4K (1980) OfE %,

HRE RO O R R L OE R MR R F
M- fl (2007) & MW=,

Bl g oK 2 b DR E B IL, RHEE DO KX
RS 1 K DR BER R ST A BRI IE 120 -
220 MW , FIMER 2 2 L iE 300 MW HLEE &
b, ik, FEMAREOKILE L TIEmBD
T, BN TEBMFIIEDO 400 MW 12K <,
BEBIEH O KRB IFIFEFE 1 KADOEIEEDY
THETWS, ZORBIX, EEABRKLOD
koW, BE oD 30 MW (Ohba et al., 1994)
DEEHBETH Y, Poas (Rowe et al., 1992)
X Ruapehu (Hurst et al., 1991) 72 & & Rk IC,
e FACFEAET D kDI T D R Kk o
HECTH D 200 — 300 MW (Pasternack and
Varekamp, 1997) IZVCE %, IEM KK D SO,
JZ &2 500 — 1000 tonne/day ICET D Z &
X, PEH I AOBEEEISIZEBWNT, 2O
FORBBENALND Z LD, FEME KR
ZHE LT, 7 <00 OGN R Dk
LTWDZERRBEND,

— 75, AR HEGE  D o B EVR T A
99MW T, HHEHE 1 AKOD 105D 1L TO
M Thsd, BREMAUETEEOFENRE
SNTWDE—FT, HOABLIOMHMM - X
RO BB, BRBHS 7EHL EZ2 5
HDTWVWD, HMIBR TS, LUATIR RS H 2N
ROENDEDHTH -7, BIE, 2006 £ O H#

BITEIC Lo TR SN AL E X H
TR AL <DL (2007 F 5 H LLBEIL“D27) A%,
FRR DD OBBEOKRLEH > T 0D,
K[ALCD1” (“b2”) O B IT, P AL m R
EROBAED 5ENCHE T 5,

2006 I = 7o F MR R o HEVGE ) o fil
Zh, BGORER, k- EEERTIESZE
DKRELKIBEROERPEINL TR, ARk
OHBIEE TR E L TV, A Hi # He fo &
TRGEET DI EBEZONTVIRKE-MA O
AT X R I b KA R, ok
MEEEREET SO 2 ThH, AHEME IXE
BThbDH,

1. HYIC

Bl g & i s sk O BRI RS0 2 M BGE B &
EBMICHEM T S 7-012, ~V)arx—%H
Wi R RV B A R L
Z A, BEFEM 2 EE L, Pk LS
B2 b OMBERIT 300 MW BT IS L, EE
KEEDOIEE) & L TR MICAHA T HEHOM
HMThsb, MBAREO IENIPFHESE 1 kD DK
O Eo 5, —JF, W& H 2 1 8EH» 5
DKL 9.9 MW TdHh 5, [ ML & Ak 9
L53O0DRBRTIHEH, TNETHBEEZ2EDLRY
RIEBMMARET SR L, BISEHRXLEL TV
720N, 2006 A LLAT O [A) M E HL I T UL, B O
KPITIRBEH B H o TW72 A3, 2008 4E 4 A
BAE, 2006 4512 & [ IR SR I K & iz A fL
N, R EERORAEO R E HDTWND,

# O

BElickBi 52~V ar ¥ —o@ETiE, £
ek asto S hict v ERLELE,
BT 4 X (L 1 i oD 2 R 5 B R I, 1970 4E 4R
DD 1 kD ARBTG5 EIGEE I oW T
ODEBBZLEFERIZMZ, ERICONTHKE R =
AVvIhEBEEELE, BHAEXKIREH#E K
W3R oA B IE 8k G, BT &% 1l B S8 T 4G B B A
DOF/EEILRICIE, HHMFABEICEL T£L
O E TRMIE X £ Lz, HBOE R E R
O E FIKIZIE, RRROBRK EBESLIZ
WTZH TrEXE L, BEEMEKASIIC
X, FEAOBEIOEEERT — 4% % Z4#
MEXEF L ULED T2 TS EHL T,
¥, 2 AR A B X 2008 A B [ A kL 4R
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Quantitative Evaluation of Geothermal Activities at the Central Cones of Aso Volcano, Japan

Akihiko TERADA*, Tsuneomi KAGIYAMA* and Shin YOSHIK AWA *
* Aso Volcanological Laboratory, Graduate School of Science, Kyoto University

Synopsis

For quantitative evaluations of geothermal activities of Aso volcano, Japan, an aerial infrared survey
was carried out on early morning by use of a helicopter. At Nakadake, one of the central cones of Aso volcano,
aerial infrared photographs reveal that no temperature anomalies exist out of the 1st Crater of Nakadake. The
total heat-discharge rate from Aso volcano is estimated to be 200 — 300 MW in the calm period. The most of
heat is discharged from hot crater lake of the Nakadake 1st Crater. Heat-discharge rate from the Western slope
geothermal field (WSGZ) is estimated to be 9.9 MW. The Yoshioka hot spring (one of the WSGZ) that notable
geothermal events occurred in 2006 releases over 5 MW of heats corresponding to the half of the
heat-discharges from the WSGZ.

Keywords: Aso volcano, Heat-discharge rate, Yunotani hot spring, Yoshioka hot spring, Jigoku-Tarutama hot
spring, Aerial infrared photograph
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