BRI (J. Hot Spring Sci.), 58, 99-110 (2008)

] =

ARSI R R O SR IFUR & I AGERUR BT 5
Kim, pH B &K U EDREFEL(L

fhifEiER", REHTY
CPR20 528 H 9 B2, PRk 20529 H 4 HZHD

Changes in Temperature, pH and Flow of
Yubatake-group and Bandaiko Hot Spring
Sources in Kusatsu Spa, Gunma Prefecture

Masayoshi Fuse” and Hideyuki NacasHima?

Abstract

We studied changes in temperature, pH and flow of Yubatake and Bandaiko sources,
and the changes in pH and flow of Yukawa River, Kusatsu Spa, Gunma Prefecture during
the past 45 years. The temperature of Yubatake source has decreased from 66.9 to 50.1°C,
and the pH has increased from 1.5 to 2.1. On the other hand, the temperature and pH of
Bandaiko source have maintained constantly about 95°C and 1.7, respectively. Total
amount of flow of these hot spring sources including others were calculated by using the
flow and the amount of hydrogen ion of Yukawa River, where most of hot spring waters
are flowed in. Flow of the Yubatake sources group including Yubatake, Sainokawara and
other sources have changed between 10,000 and 18,000 //min, and flow of Bandaiko source
has changed between 5,300 and 8,100 //min during 16 years. Total amount of flow of these
sources in Kusatsu Spa can be calculated as 18,000 to 26,000 //min during the past 16 years,
and was 25,700 //min in 2005. Other data of the total amount of flow in Kusatsu Spa re-
ported by using the different method show less than 32,300 //min in 2005. Therefore, we
presume that total amount of flow of sources in Kusatsu Spa is between 26,000 and 32,000
[/min in 2005.

Key words : Kusatsu Spa, Yubatake source, Bandaiko source, Yukawa River, flow of
source
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FEREEEAERICE I 2 ERJFIRETH 25 E TRIEOEE, pH, HEHHESL X OB DK
1R, pH B L OIRED 45 RO 12 3BEL b2 GRS W TRat Lz, Thick s &, &
SRR DK 66.9°C 7 5 50.1°CIT{E N L, pHIE 1505 211 EF U 72hs, FHRELFERIZ
1970 FELISK, KR 95°C Hijftk, pH 3Ky 1.7 TREBE(LB L » 1. ZOMMOFERbED K
AR R OMEERI, KBDOERBABHEAL TV IEIOFEREEENZKEA 4+ vE)
SR LI, Fhick b &, &IT 16 FMICHB 1T 25, P87 FEH S EIHROER R R)
OFFEHE L 10,000/min 2> 5 18,000 /min TEEHEA KX WA, FRELEROBEHEZL &L
% 5,300 //min 7> 5 8,100 //min T% NI Z AT T WA, L NE 2R L. Lk
Mo T, T 16 FERENT B 1 5 FEAR R AR O#FE H & (3 18,000 //min 7 5 26,000 [/min D
FHc, IHROBMRFROBHENEERREROBRBHELZ LA L TVEEVA LS. 1,
2005 4 D#AE HIE (2744 25,700 I/min Tdh » 72, —7, () HURERFZEATIC X % 2005 4
BILENOREEFRAT LRBKOMEOFETIE, BHERREORFEHES 32,300//min &
LTW5, B SR m]) K2 /KIE K, ERKS EDIFEAEET 5 &, 2005 FEICH 1T 35
AR R O R 1 26,000 1/min A> 5 32,000//min OFIPHTH 2 EHEESI N .

F-v— N EARR S, R S, EiHE

1. FC&®IC

BRI, AERL (2,176 m) & ERIL (2,162m) HEEOHEL 1,200 m ITALE 9 5 FEEE
RIBHAZREKT 2HEFMO—>2T, MOEHRTH S & OEERE LTS 1,000 £ Lok
WHESES S 5. BERIR O FIRER I, EE0mmwAh o TRELER (1,350m), #H/ FE (SWo
mbH5) PR (1,200m), EREICH 2 AMER, B0E (h>0Ww), GIMlEER, Higod, &)
DO (1,150m) b2 (K1), HRIERIZ, ZOZIRT &5 ICHEFIEO 72 oEI L Thiz
FRETAD S, 1966 4F, 22K, ERVEH L0 T, Z0%, WEEREZ Y, BEHRHE OE
D, 1974 D SRR E L THHZBIB L. WO EN S 5. £ 0, HEARRIZEM,
P/ FRIRERE E Tl & 9 5 [HR ORI IEREE (BRIER) S8 L LWIELERICKE {5
JRCEMTELS, FEIEREOERE (1995, 2006 F) kb &, TNODOFERICHE T S
HiE, KiR, pHIZER 1 0o@h TH 5 (BB, 2008). =itk 3 &, JIRELIEREOEHE 6,2007/min
FEHRFROEHRICILHT 2ERKET, MEIRRESE pHICBWTHREWENNDH ST &M
Do, BEEEEOEHEE 32,3000/min T, 2003 FREEICB W THBER & LTIRAE—, )
TBHEZEDIHRBEHEICB VT HE 41 2FHE > TV 5 (HAMMRIES, 2005).

S 51T, MEREHIERESICBVTHRL >TWE, fitk - S5 (1974 BX /MR (1984)
(37 ARBLTE SR O DB SR T LTI A # v, TR 4 v aBRAEVW I LA MEL TV
5. Fi, BMEROEMMOZ, S, WEA Ay, 7 =9 L4, SRS EOREORDNEL
W EAEE L TWA, #itk (1989, 1997, 1999) (&, 1958 £ & 1995 4RI A 1 TEMHDALFELSY,
R, WEgA A v, WA 4 v oXF TN, 512 pH o BR, REOK FEAD 5, (RRIEE)
DHPT FKT L TW B LT W a, FRILHEER O LE S SRR O/KEZELic> W T
&, D15 ESTRELERO—IEBHIRBERICGEEEZS A TOA T ENREIN TV S UNRS,
1998).

FHERRICBVTIE, INLDRREEDRKESOERIE, MR E LTHM, KRRICrPbS
¥, HAHRROTIBERN A E)INCiRs TV a0, REIMgERTH 20, TOFEE
FTOFINTHAT 5 E REEDOFEDUKP R - TERKIOHT 2EZENLLENTE /e, 22T
T REEIRSR S 9 2 LIRTOBEFT 39 (1964) 4FE X » BEBIRMAZERIC & » BEhfI TSR EER S h
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5587 (2008)  HEREFAHEROGMRIEIR & TRELERICE T K, pH B L OBIHEORFL(L

DB 2 REE A )V v o sz X 0 thflg 2 HEMFB S N, IR 43 (1968) Fh o (3% E, Bl
TR E AW E B #w R O R & 2 KEEERATIC L b CoFHEMREES TV b, ol
THIcB I 25 0fiE L KEA 4 VIBEORIERER» S, il (1992, 1993a, 1993b) (FEE IR
DFEHEOREIZTAL 5 (1993) FI2H W\ T 20,000//min TH - 72 EHEEL TV, F1, filf
(1997) FHEHEPREICEAS L Tv 5 & Bbn 2 EEHE O KRN, FrcKUE P REOFEMSE
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Fig. 1 Map of main hot spring sources in Kusatsu Spa (revised from Kikawada, 2004).
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Table 1 Flow and some properties of main sources in Kusatsu Spa

® 1 EFEROEIRBFERLBLEX

Hot Spring Temperature H Flow
Source C p ({/min)
(Year) (1995)  (2005) (1995)  (2005) (1995) (2005)

Yubatake 55.7 52.7 2.08 2.1 4,437 4,040
Shirahata 55.5 52.2 2.06 2.1 1,508 659
Netsunoyu 54.3 50.7 2.07 2.1 747 298
Jizo 53.0 49.9 2.05 2.2 386 252
Sainokawara 49.3 44 .9 2.08 2.1 1,400 1,073
Nikawa 51.6 48.5 2.10 2.1 689 817
Bandaiko 95.4 94.5 1.70 1.6 6,200 6,200
(Subtotal) (15,367) (13,339)
Others 18,872 18,961
Total 34,239 32,300

*k Revised from Nagashima (2008)
* R (2008) £,
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L EEAT R

fREELEDTVAE,

TR R O RIFRICE T A BEHEIC > W TIE, 1957 FEE TIE =0 (1958, 1984) 7%, 1981 4Fi
MUTERER (1982) 23RE L, T 3EERITEGOKIIC X D th R # A& LIRS L Tw
%H% (1985, 1986, 1988, 2006), FHIFEDHESEIC L DRBHEOKMEIC I D HENSD 5. <
T, R Tld, 97, HRILER B X OCGMERICH 1 2K, pH, BHEOBFELLE I
TARSNICERNCESOTT L, 51T, FEPNTEICBT 25/ ofEs pH ORIE T —
5 0 O B R IR B OB R 2 HEE L 72,

2. BRILEROEFRIL

BHAEOTRILFER (BEE D GEARLOoHE, 5 1,350m icd b, T O/KESIIEEHR] O I R
PO bRkD B ENTE S, 1966 FFICHREDERIEILA S L 7R3, EUH 2ok iR
nTWih, 0k, BEEMTEYE L 1974 F0 5 HRELER & L TARSIICHIA Ligy, HET
3, 51T, BGSERZ I L CERENR/KD RSP IRRAERIH U 728 O #5522 HAIR]
INTWVWE, FRILIFRICE T B 1970 0 5 2005 £ T 5 EEOKE, pH, BHEZLEZE?2 B
UK 2ITRT. TIN50 7F— 5 iFFEE L THBRAERS L OERITERROERICE SV TL
5753, 1980 4 & 1985 FFE g a3 h iR R IFZERT (1985, 1988), 1975 4FEDi@AE, pH DHEI/MK
5 (1998), 1990 FEDfEIRILA S (1997) 1T & - 7o, FEAHTIRRIR T 1995 6 & O 2005 FEDOHEH
BlE, K20 R ZNZTN6200/min ZHHALTVE GE1, B, 2008). 7, /NKS
(1998) (&, 1975 D5 1995 FEDO/KIEDOTF-45{E I 93.7°C, pH OFVfEIF 163 & LTW5E, T D
B AL STIRDE N U 7o U0, BHEE SR DRLIETH - 72038, 1980 £ELED Sl
1359 95°C TELEL, HHEF 4,000/min PILd 0, BERED LAOCLHEIMERICH 5 &5bn
5. pH (FMEH4EHIA 5 2005 RIS S T LTRIRTEEL TWa. TRILERICE T 2/L585
DAL EMME, BEshTE, 1975, 5 1995 I
NIT, BHZF RV O AL F v h ) o sl 4y, THIC
B A A v OBINASE LA, Z OBERZIEEARKILES)
DIEFALEELED S 2D TR BN EEZELSNTVS ()
W5, 1998).

3. SRR OBEFR

GiER (BE2) BHEERERRFOGIRICH 5 v v F
VIR TH 5. B (FAD o STV 2805, [
HERA LT OB FEOJFERIEE T RO KB O ZE L Tif
T U, Wik (Gofh) 2t 5 &okiEz T,
BE L 15 > THRADESFITHENEL TV 5, IRIRKIZSE
M, w2 EXE X RERE PSR ICES S TV 5.
1945 £E7> 5 2005 FRIT B 1 3 GHIRR © 5 F48 DR, pH,
BHEOZ(LIFE S, BIUOKIZIIRT. F—2iEREILL
T LTHEEMER S & OBERITAE 0GR ES W T Photg; 20E(i)aYndaiko source on December
WAH, X 5T, dhyyRRFSEAT (1985, 1986, 1988) @ R

EE 1 AKRIER (2007F128 22 8
HEESEICL, 1958 DIk, pH & Watanuki (1961) )
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B GIRFEELR O BAIRIUR & I RELIERIC B 0 27K, pH B X OBEIHROFELLL

Table 2 Long term changes in flow, temperature and pH of Bandaiko source *

& 2 AREEREROKE, pHBLPBEHEDERFERL *

Flow Temperature
Year I/min °C pH Note
Watanuki and Takano
1966 83.6 1.7 (1971)
87.2°C, pH 1.6
1970 2,600 96 1.7 (Ossaka, 1984)
1975 91.2 1.69 Ossaka et al. (1998)
*'Hot Spring Research
*1
1980 5,000 94.8 1.6 Center (1988)
, *>Hot Spring Research
*2
1985 4,100 94.3 1.7 Center (1985)
1990 5,800 94 .8 1.7 *Yamamoto et al. (1997)
6,200 //min,
1995 5,300 95.4 1.7 (Kusatsu-machi)
2000 8,100
2005 7,900 94.5 1.6  8200//min,

(Kusatsu-machi)
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* Data cited from Gunma-ken and Kusatsu-machi offices
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Fig. 2 Long term changes in temperature and flow in Bandaiko source.

2 ARILERDOKES L VEHEDRERL

1970 £E, 1975 FED /K, pH 13/ (1998) 1T & - 72, T DFER, B4 K 14 1965
— 7D LT, 2005 4513 51.6°C & 78> TWA, ZDHO 2001 4 5 2007 I

HITOKBOETE»EDEETHIENWA LD (K4). Fi, BHED 1960 40 5,380//min

v — 72D

L, 20054121389 4,0000/min &7 >TW5, L L, ITFEOEMFEROBFETEIC
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BL CRZETENARKZVDOT, HFLEBL LTV EFVABLA NG, FBHEICE, F
MMEOZHMNEES L Tw3EEZI LN 5.
fatk (1997, 1999) B LU/ S (1998) 13, 9 TIT 1995 & TIT/KIEDOK N & pH o R (g
VDI, BXOIbFRsy, B/ + v, WA+ viEEORDEIERL TV 5. /NS
(1998) 13 1965 - 5 1995 AT IF TR T IV Y =9 &4 & v EEAWIA & v, WG4 4 » Db &
FRUTLAALF Y, AT LAL Yy OBEINERE LD, 1985 FEEP LD F N v At F Y, A1
U LA A OV, HE D 659200 m EEmOEm W ARILFER OB LS bDTH A D LIFEIR
LTWa, #ftk (1989, 1997) (3, 1958 5FEAs 5 1987 AFIT/ ) THRlR 1 A4 ~ (M1 4 ~ SRR
BIL CEWVHBERZR S O, M4 4 v2AHIcE UL BHEATHERLOLTVWE ZEZH oL, O
DRIBREFHOREELE L TELZ LT &G
fEchHArHELTVE.

4. B OEFEL

G, & EREEIER (NOEh) &G
L, PA/ WEfMEEE->TRD, RET
BEFR (kv k) &30, HEOEO
& GEEEE) fhE» SF/O b v x v EKT
TEHRH L, KEOGMNEZE hiLE (B
H3) WEL, TSN Th oKy aNE
[h->TWwa (K1), =0, FHRILER
P 7 I JEOR, SRR 5 O KES 5 D iR SR
Photo 2 Yubatake source on September 11, 2007. K, BRAEEED O OEREEK, KFHEO

TR 2 MERR QU7TEIR11R) BB, BEUHTAR, FIAPRKEDBINC

Table 3 Long term changes in flow, temperature and pH of Yubatake sources *
X 3 SMEROKE pHEIUVELEOREEL*

Flow Temperature

Year I/min pH Note
1942 63.5 1.47 Ossaka (1984)
1958 4,298*! 66* 1.5% *I' Miura (1984), ** Watanuki (1961)
1960 5,380 65.7
1965 4,793 66.9* 1.68* *Ossaka et al. (1998)
*4 :
1970 4,107 665 1 g Watanuki et al. (1974), Osaka

et al. (1998)
1975 64.8% 2% * Ossaka et al. (1998)

1980 4,316 60.4 2 Hot Spring Research Center (1988)
1985 3,416 59.6 2 Hot Spring Research Center (1988)
1990 3,299 56.7* 2.1% *Yamamoto et al. (1997)

1995 4,437 54.8 2.1 55.7°C (Kusatsu-machi)

2000 3,400 52.3 2.1

2005 4,040 51.6 2.1 52.7°C (Kusatsu-machi)

* Data cited from Gunma-ken and Kusatsu-machi Offices

* FEREANER B X ORI ERRER L 0
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Fig. 3 Long term changes of temperature and flow in Yubatake source.
K 3 SHEREROKESLVELEORERL
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Fig. 4 Recent changes in temperature in Yubatake source®.
*2001 to 2005 (Kusatsu-machi Office), 2006 to 2007 (Nagashima).
X 4 REDSMIFERDKBEIL
*2001 F» 5 2005 FF TREH O F — 5 OFE CGEEENRRG, 2006 £
& 2007 FE(d 2006 4£ 9 H, 2007 £ 7 HOEIE (BB 1Tk 5.
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RALTWS (R RIIZER, 2006). L7zhs-> T, BRI TS chfls h 2 ERiO R Pk
BEFENL Lk, HRRRORENEZHET 2 ENAEETHAH. K4 BLUK L FHE
BEPMTELSEONIEHDF— 45, 1960 5 2005 FI12h I TOBIOFE, KiE, pH
DRFEZALAFBRAITE &, SHEMRIR LD TH S, ZHICk B &, pHIF 2 HETRELZE
B30, JKIRIF 42°C 5 30C MRAZIIETFLTWA, Fi, EICO\WTA S L, FIHIFAH
TEASK Z D - 723, 1985 4ELE & 1 33,000 //min FEEE THEHIZHE L TWA T &b b, I
id, M, SEOEL, FRICNEOEELZITVWETHAI.

5. HREROWELHE

il (1992) (N LGS Ic B0 28 ofE (/min) & pH » 6, 1 940 OKFEA 4+
vimE [HY] (mol/min) ZE ML, @HO
I (pH 6.80) I8 2/KFEA 4 vifim L D
WEp SHEBREEARD 2 HEEZRL
fo. ZOJFEERE, FANRRIE TN CTHERED
BRTHZOT, BIlcEENbKEAL v
EFEHBROBEHEEZXML TS LW
HEZIFRESVTVE, Thick b &, i
3 (1991) 4FIT B 1 % HAE R AR OHETEHRE
HIEE 349 20,000 7/min & 75 - 72,

SRR 2 (1990) D 53FAK 18 (2006) 4RI
B 2 R R OHEE RS H R (3 F PR T
BomHDF— s hoLITFTD LS LTRD

Photo 3 Kusatsu Neutralization Plant (Shinaki Dam Wa- e o )
ter Quality Control Office, December 23, 2007). 7. 22T, him (BHE) [Y] /min &K
BE 3 EEPNIE (K LKEEER) (2007 & FA A4 VIEEE [H'] mol/l (pH 7 S5 &
12 A 23 B)

Table 4 Long term changes in flow, temperature and pH of
Yukawa River

xR 4 HNDOKE pHELPREBDEELL *

Flow Temperature

Year I/min pH
1960 48,000 42 2.05
1965 36,000 39 1.85
1970 37,000 38 2
1975 43,000 35 2.1
1980 38,000 35 2.2
1985 32,000 36 2.2
1990 35,000 36 2.15
1995 34,600 34 2.1
2000 31,800 34.5 2.05
2005 34,400 30 2

* Data cited from Kusatsu Nutralization Plant

* EEHPA TIS AR &L 0
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Fig. 5 Long term changes in temperature and flow of Yukawa River.
K 5 HIDKESLVREORERE

HirabEcbDEKFEA 4 Vi [HF] mol/min EFEFR LA AR, LAA-1T, HHE [Y]
3 Q) ITLRDBENTE S,

9, MENNE L SHRER (BROIER) OKFEA 4 vi&E [HF] mol/min 3, (13 X
DR 12BN DIKFEA A Vi [HF] mol/min 2> 5, FEMFNCHIS Tw 3 T RELIERE O3 H
#E pHICLVE U KEA A vifiE [HF] mol/min 23Rk, ThazzZ LW TEH LA 3.
i, BREROHEHE [Y] [/min 32 O/KEA 4 vikE [HF] mol/min &HEE/KEL 4 v il
B HY] mol/l 25 (230D Ik #E L. &R, HRROMEBEHE [Y] 3 HRILER &
MRFEROBELE [Y] 2Nz ke 450,

[HF] mol/min=[Y] //min X [H*] mol/l (1)
1D &b,

[Y]!/min=[HF] mol/min~+[H*] mol/l (2)

(HF ] igmz = [HF ] i — (HF ] 5400 (3)

(Y] = (Y] moese+ (Y] iz (4)

7212, [HF] : JKFEA A v ifiE mol/min, [Y]: BH&E - /min, [H']: /KEA A ~EE mol/l

Z OfEFHER] 6 1R g, SR 2 (1990) 4EA 5FhK 18 (2006) HEIT 35 1) 5 BALE IR OB R
18,000 7/min %> 5 26,0007/min ((F¥4, 21,200//min) v, D5 b5, FHRILFERIIE X Z 53001/
min 7> 5 8,100//min TAEZLEF T WA, SRR OB HIE 3 10,000 //min 7> 5 18,0004/
min TEFENREZ V. Lichi - T, IHROGHNRFEROFE RN E AR R 2RO R % A4
LTwa i ks, HTRILERMED L CUREOERRRDREIHE R, SRIOFERD S 3H07
LD LTVWB EIRE AW, 2005 FEOFAEE HIE 3 25,700 //min TH - 72,
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Fig. 6 Total amount of flow in Kusatsu hot spring sources.
6 EFEROMEBELE

—7, WERReEROREHNEE, [E U CEIIOHEN SRKDTVAED, HAT S EFEOBEH
mAGTTL, WIIKEEZZLGIWTRD 2 AESHVON TV S, =il (1958, 1984) I3, 1957 4F
1B B EERROBBEHEEZFNIL, BE% 34000,/min EHEL TV BAY, Ui, FRIZER
WBERRBEHLTEST, [HROBROATH 7. %k (1982) &, 1981 FFICHBIF A HEHESE L
T, B)OFiE 36,000//min 2» S5iEAT % FIKEK 11,400 1/min %27 L5[\W\WT, 24,600//min &
S EEFEH L7z

YR RIFEHT Ol OFFEIC B VT, FREROGINCRAVACERRBE S, DfTE <
gxniGmaEcBDANCHE S U RBEEINA, £ Ih o, B RS GER) ofta,
g, BJINCHGR S IR K, &R TKEE D 5 DIKGEKRBEKZZE Lg Wk T
W5, ZOfER, 2005 Fick i) 2 EREREIE S LT, S, 323000/min & WS EEHFTH
3 (hyyRREIZEar, 2006). LA L, [EBFFEHTIE, 32,3001/min OfEOHIC ZAEIR AR 75 27k
PHITFIKDRA, SEIEES THIcB T 2 RIBZ T A 7coicmi snfokEkEdbEET T
2A[fElE b b 2D T, [HIiEE b > CTHARRORBEINEEL T 5 LT30S I0EEHNS 3 |
ELTVWA, &5IT, JFREGFERABEE LB B O T HRES 32,0000/min 73 51F, =H5ET
AL 72 1957 24 O MBI, 34,0000/min T3 &, [HROGRIER 37 REEDHHES 72
B LTwE T &I AS, LIERL TV S (yyRRmgERT, 2006).

6. HEH Y I

BRI I IHR DGR IR & 1974 G0 S AMEHNC AR LG o 7o HRELRR S H 0, 2005 4
DOEEITOARERNT L 5 &, 8 E LT32,000,/min & 5. 40l B omf TSI 250
BEGENLKEA A VIEED SHERBRORBEHEEZ KD 5 &, 2005 FICB VT 25,700 //min
L1 (X6), iR RO I kS < BT g £ 2 32,300 /min L D BV -
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TW3,. L, 32300//min &5 EICFERKAOERHCRIERE Kb EETh TV A
BB Y, FEEIEZGHIDURWMEEL 2 &SNS, i, 40, KEA 4 vEhS5RD
foRRIE R 25,700 1/ min OEfEICIE, SO TGS clEBE T B WRRKEEEhTVEL
DT, 2005 FicH T A EERRICE T 2REBEHEE, MEEOH, 74bb, BXZ 26000//min
75 32,0000/minlcdb b E VA L5, HEFRERICBY 2REHEREOEEFEII VTR, 4% &
518 AMETMEEN S,

BHRIER & TRGLFRIC S W TEEIIC iR d 2 &, TIRELER IGBEHE, REE b HENLE
LTWaas, B, 8/ FEZ2SCEBERERIZ, BHE, BRI OEE & &EvDERZR L
FREGETRTLTED, BEEOICHLEVILS. TOBERE LTE, ARKLESORZES
E O HRIERD, BRICEEL KT AR D & 2 BAMEER,  EVEES, m))I12E L E o
THELEEALBPBERNEZ 6N b, 5k, DR ES DX R ALNBERIC X 5 IHEOEM
RSB OREDRLEZ RRICH CHENREEN S, 20 kT, FREGEREENCIEHT 3 2 &0
FHRRHINC B 1 2 5% OB TH B L WVWA LS.

s
REEIHEL, EROCHAZE VRO SIS ORI - BOLELER 5 & OREE A
¥ LKL BRI < T 5.
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