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Hydrological and chemical budgets of two closed ponds, produced by the 2000 eruption
of Usu Volcano, Hokkaido, are estimated by monitoring water level, water temperature,
electric conductivity and meteorology, and by analyzing the chemistry of pond water. The
two ponds, Izumi Pond and N-19 Crater Pond, were produced by the diastrophism by the
upwelling of magma and in a sequence of eruptive activities, respectively. The chemistry of
pond water is different from that of Toya-ko hot spring before the eruption, showing the
peculiarity of a hydrothermal system for the 2000 eruption. The hydrological and chemical
budgets in Izumi Pond estimated the groundwater output at 0.00485 m3/s for a high-water
period of 11 to 21 October 2002, and at 0.00328 m®/s for a ice-covered, low-water period of 22
to 24 December, 2002, while the two budgets in N-19 Crater Pond gave the groundwater
output of 0.000101 m®/s. These values are larger by one order of magnitude than the
evaporation and groundwater input. The hydrological adjustment of the two ponds for
rainfalls is thus performed by the groundwater output.
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2000 4F 3 H 31 BIZ 23 F4: D ISk 2 BARG L 72 46iE - AERE, BAEg e Kice 7/ <HA
A MR F S AR L2, FRCERE 230 BiRATE 2 ILALEE O X DR T, Bk 65
m b OBERIZL > TEXALA LY BEOEWSKANIIZE CMEIC RS L (B - Bk,
2000), #ERE L THRBHNOEK-FAZESHLHAERND [Rith] 25 TE »H*- 72 (Fig. 1 2R).
AEC o BEiE, Rt & FA D #OKNEE L ALERANI A b, (Dl 2T KEERS
JUMTRRHEZ EEIICRKD 2 2 &, 72, (2) 2000 FFMEXICBET 2 T EKR LM & D
HALEMBEE > EEMICZ 2L TH B,

KUMKH T KRBIOMZEIE, 2N T, ERBELIRARE L CBEESIER T v EL
LTwakilZEHROiciTbNCERL (2 24E, hd, 1975). kT, LHEEOABRILSLT b
X7 FREL), BLORBR - ESWEEED L) EALKIE BT 5 T RKROFTED,
HOER LR - IR TR L D BARITON TE TS (12 & 21, ARRILICEIL T, XB-
B, 1999, BKHIZA, 2001, 7 FHX7YCBIL T, &BE 2000 ; EMERFCBEL T, AR
34, 2002, %FIZA, 2002).

I 2T, BRI B 2BKRERFRO—ER E LT, HEIL 2000 £ AIC L - TEHI
TR EFAOD N-19 {2 TE 2 (PIg, “N-19 kO™ &1L i2 BT 2 KNG & fbERS L
X%, 2002 FEI2 BT 2HMBONKE KL E FLOREIZET 2 RMBR» LFHMEiT 22 2 2T 5,

II. g hoERRROFEEE & UBRREE

Fig. 1 iz, RtDHIR & Fr A QODALE 27§, RIOBEAKIE % & T HBEREIZ 1.475X10°m? T,
WIBOPEILIEEREIC I N-B kO, N-C k0, X U4ENRD N-19 kD% &8, 2002410 A
3 H 14 B ~17 B0 SERENIFRC, RMOTH-KBROWE S EML /2. Fig. 212, WEOHERES
NHRBH EBAUESOMEZRT, R LT, #oFREE EHRICKEOBAD S 5 KR
WKE2RL, BAKERBRIETL.72m THotz. 2Dk E2nBKEMHEIZ, 1.86X10'm*TH .
2000 4 12 A#kiliciz, AL E RS KB RAAT SRR B AR K I LAFFRM 2 > & — & iz
RMTEBIC LA ATHEREZFE/RL B, ZORIKBEIFFEEDF.OTH > 72 TReMEDS
HD, B, AMMBEICEWT, 200245 8 15 H~2003 4 2 A 26 H DRI R KAL - B -
KBDER=2Y) 7R ERL 72, o8, KALIIEFRAKGEF CRE Global Water #:3 WL 14 & ©
WEMELl.2cm) iz &k ) 1EMBERET, BEE - KRZEEXNEZEF (7L y 7EFKKH#
MDS-CT & : #IEkE, BEE+10mS/m, KE+0.1C)ic kL ) 20 7B CEKENEL 2., F
7z, MOERE L EEERE2FIMET 226, BHETRIE - BE -HE Cia e Az
BRI L 22, s, BUEEHIIBEPERYE (10 A 3 B4HT CRMUKE S 5 11.54 m &) I
N AfiT 72,

N-19 kO TOHORABANZ, 20024 A 25 H~10 A 3 BICEML 72, %o, thoBEREX %
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Fig. 1. Locations of the study area in Hokkaido, and
\l\ Izumi Pond and N-19 Crater Pond in the drainage
“ N 7, basin of Izumi Pond. The water divide is shown by a
Sﬂﬁpuro /L_} thick, dotted-dashed line. Locations of new craters, K
-A, K-B, N-B and N-C, produced by the 2000 eruption
1 CS/\ of Usu Volcano, are also shown. The “artificial
42° N STUDY AREA channels”, connected to Lake Toya, are channels for
/b mudflows constructed after the 1977 eruption of Usu
Volcano.

Fig. 2. Bathymetry of Izumi Pond, obtained on 3 October 2002, and
location of observation sites, A (water level, electric conductivity and
water temperature), B (rainfall, air temperature and relative humid-
ity) and C (wind velocity).
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Fig. 3. Bathymetry of N-19 Crater Pond, obtained on (a) 26 April 2002
and (b) 3 October 2002, and location of observation sites, W (water
level), C (electric conductivity and water temperature), R (rainfall)
and A (wind velocity, air temperature and relative humidity).

Kbbi2H, TLR—FEHANWT20024F4 H26 H13:30~15:00 & 10 A3 H10:05~11: 30
DT BB E 2 ER L 2. Fig. 312, 2R THE72 N-19 Ak O SRR & B A
ZRY. WEEBRKIZVHLOL[BHE]T, W0HASHNKMIZ4A26H0LD 0.687m BT
WA RTCENS, B, HMAKEREIT4H 26 HT1.38X10°m? 10 A 3 AT 1.61X10°m? T»
5, Fiz, BEBRDENES, ZOBOBEMIIC L 5 EFHAR LY, FRoED d.LRoJbHRER
THBEMAIEZ - TWb Z Edbhd 5, Rk FROWZRE HWT, WA ThoKka, Al
BTRIR - 1B - A, RMATHE, CHEOMELE0.4m TlhoBTBERE - K2 HEREL
7z, JBGEETOALEL, 4 A 26 BCAMED S 2.723 m&, 10 H3 HT1.936 m & TH» 5. Fig. 413,
4826 BicBlT2BMOBET27RT., Fig. 3 t oL L, MOKBICRED ) EZELTEY,
MM ICIIHERRIC L 2 TR A Z AT, It 2 LB EEEIE T3
ZEAHMIR NS, B, N-19 KOHEIR E 2 DERIE, 550 X Bo-BEMTc L 5 &
ErER)aFA PRAT ) FA b EORT I % BTS2 BB K D HETE
LA, THHFHERICLLAEREN) 2HEICIERTH 5.

8, [URIBEIC OV I THT 2 < lAEIEHC & 2 WEED o BFEHRZ L,
Wb T— 7 ZMIEL 2. - HERRNEEEICO VWL, BREC O W UIEEREH, &
HWEEICOWTIE TOA M BMEEEH 2 B COREHKRE/EY, BonlEEr/IEL 2. F72,
FRHE P, BRI THAEZREL, A 4> 70wt 757 4 % Ho TRAKDBFAFER
4+ (Na*, Ca?, K+, Mg?*, NH{, SO%-, Cl-, NO;iE) # #~72, HCO; BEIlc >\ Ti3, pH=
4 8BHEOTNA)VELZHEL, CaCO, BIZEHRL TR,
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Water Pressure Gauge Electric Conductivity Meter Rubber Boat
(WL-14) (MDS-CT)

Fig. 4. Photograph of N-19 Crater Pond and its surrounding. Location of observation

sites, W, C, R and A is shown. An electric conductivity meter, MDS-CT is fixed
by mooring a sandbag-buoy system at midpoint (site C) with a rubber boat.
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Fig. 5. Temporal variations of water level and rainfalls at Izumi Pond and
N-19 Crater Pond in 2002.



274 i A - B #—- Bl BR-Bo R

208 12:00T192mm, 7 A 31 H06:00~8 8 13 H 18:00 T207.5mm), #R& L CTRHT
2 m Pk, N-19 A O#T# 0.65 m DIRAL LRSS & L7z, BEROFEISH T 5 K20 IGEILT
WTRLY, Rt TIIERS B# TR ERN TH 50icxt L, N-19 A D#IZEEIEETH
5, R CEEMRICKMET /B8 TH 5 Z &iF, N-19 kO BT RRHOF S5HKE
WZ & ERRRY B, i, N-19 X OMOKMART 259 Th 5 Z &3, KNKIZ BT 5 HTKGE
HOFEHSAZ - EHMTENS, FMOEIRIZ, BE»L0LBEEIc L) B R UEEED

238
2.6 [----
24 |o---
22

2

1.8
L6
14

‘Water Level (m)

12

Wind Speed (m/s)
L3

g
z
B
g
z
G £
e 3
g g
g.
2 .
=
<
-40
25 _
: £
: : 2
o 20 b i T [ =
E Precipitation : g'
5 15 \ g
g ; g
ki ; ; : ;
¢ 5 r s
0 [ 1 1 i l N I I i

812 I 921 10/11 10/31 1120 12/10 12/30
2002

Fig. 6. Temporal variations of water level and meteorology at
Izumi Pond in August to December 2002. Rainfall and snow
depth were recorded at the AMeDAS station near the shore
of Lake Toya. AT: air temperature, RH: relative humidity.
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Fig. 7. Temporal variations of hourly rainfalls, and electric conduc-
tivity at 25 °C (EC25) and water temperature at Izumi Pond in
May 2002 to February 2003, obtained by a self-recording electric
conductivity meter (MDS-CT of serial no. 10073). The other
conductivity meter (MDS-CT of serial no. 10121) started to
measure EC25 and water temperature on 31 October at a depth of

ca. 0.2 m. The rainfalls occurred until a snowfall started on 6
December 2002.
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5 10073 & 10121) DECERH L HETE 115 (Fig. 7). =0 2 BOAKEEIIH 40 cm T, 12 B 21 HE
* Tl 2 AOKBIUTFETH » 72, 2D £ b, 12 A 21 B LB E BEN & 5 HKOE
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DBKBEDGALHLND LI %), KERBIEA TS, i, KERKC LD B
SHEAVIRENTERZ L ERT. 72, EC25 (B5CIKBITHEHE) L ET TR 575
kDRI IZ H B No. 10073 T12 A 21 HEA LBML T2, X 52w zE? No. 10121
i, 20034E1 A 31 H1 : 004 LBERIZT0CHO—EMELRY, ZOBETTH~DKOKE
BI#ATZ DFBOBEE LY Y L T2 Eoshi b, 708, 2003482 B 27 B F— 2 |
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Fig. 8. Temporal variations of water level, electric conductivity at 25
°C (EC25), water temperature at two water depths, and meteorol-
ogy .at N-19 Crater Pond in August to October 2002.
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KIEiL 0.43 m, X FREEIL 0.505m THh 72, %, Fig 755, Rt BEEIZMR & KW
HBTRBICELL, BMBBIC L) KkOFRY» T 20, BROEL— 7B E L LBRTTYH
ERELG EAT L2 hbd b, 2o LAMEIIIEERBICEE TH b, BRI EAY
AL, 2, 9A1H~16 HOMED L 5 i KEMREI R &, BRRICEEEIZ—H
AT 54, 9A6 BED L BEELEITIEASED S, T Lid, WK TR RREE
o DRIFRERL - CTHBAEOESRERT RS LHEN 5205 HBICFHAKEDREKDOTEAIIR
& o THMICBEDVECHT A BRAT L Z L2 E®RT 2. 48, EWRHICL 265K, Rito
WH68km iz BT, 2002 FIcdbiEERBERIEMIE LY F—I2 k> TE LBk EC 25 #F
1.6~2.6 mS/m TR#HD 1/8UTTHE I & LHMiI N5,

Fig. 813, N-19 kitiic3513 5 2002 428 A 19 H~10 A 3 HoosKfi - BEEE - kil & KROE
{b2R¥. BEE EC25 3RBB CORMD 3 ~4. THEDAEE2ZH, 9H28H 14:00~9 A 29
B2 00 DM 74.5mm DKELRERIH > 2HETHLETEZLTLTH L, T/, EEEMEE

BlziE, 9A18~16 HOHYME) DBEIKMOTRERICHTRICHAMEMIZH 2, 2ok
5 I R L EEE AR E L T BHDIE, MKE VTR HNEGBRE - BEEL 2HW
KERBEALICC W &, EEMEICBEED FAMEIEZ DIZ, N-19 KD BE TOEBERTAD
WA EZ LB, B, Fig. 8 DHE THBEEENREKERIE 3.35~3.60m TH3, 911 H
~16 BOHAMICA LD & 9 i, EENBEOEE: KREIXIEEMLL, BPREESE8T 5,
AKAEkd, 9 A28 H 15:00~29 H 14 00 D#AME 78mm & 10 H 1 H16:00~2 H 7 : 00 D&
e 64 mm OBEMICHPLrICREL, FREFNE 1lcm, H12cm EH L7, #HokmEFE10 A 3
HT1.61X10°m?) & BB O FHIBIEE (% 0.9X103m?) # EET 5 &, &Fsiciz 9 A 28 H 15 ¢
00~29 H 14 1 00 78 mm B TRF 195 m® DA D b 263N, TAZHKEETRT S LK
frid 12 cm FRICHILT 5. R, 10 A1 H 161 00~ 2 H 7 00 o 64 mm FEFTICA L Tid 10
cm DAL EFICHLT 5, 2L, EBEOLAELIZIZFELY. 2ol 5, MEBEDTEEN
B> 2RI TRE - RKENBZ 2%, 1ZEAYR—F rRMERROE CREMICTRA
TH5EHMING, 202 Lid, N-19 O FREEIMEEOM 0 % &L 8E KR H
LA Z L LRHINTD B,

2, BRI
SIEREL L 72K oW T ofbEairii Rk % Table 1 iz, F72, EEL{LFES TH % Nat,

K*, Ca®, Mg*, SO, Cl-, NO; O~X%-54 775 2% Fig. 9I1RY. Wit s b IR
RICHAA F VBERERS TES FKHIZD, 2001), R TOBRA A BELRETLE, R
i3 N-19 k0o 1/7TBETH S, 72, pHIZL6.66~7.60 DEFHT, ST 213H 7Y
Th 5. Tablel & Fig. 9 % s 5 &, Mii3ED o bk % b b, B4 A > T Na*, Ca?,
A A2 T SO BEL R, 2L, RMMOKEIFELOBKRDBE S ZITTWB 2+ 278
T3, 7, RBTIEED? LOBWTARBAZ KL ¢, TERE: Bbhn s HCO; N HENE
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Vi, 2000 4K FTO AARBIER O (RERER WAL FERER) (BREZ A, 2001) & 1
~N 3 &, N-19 k O f#d Ca? e SOF DMBLATE W 2 & T, Z 34BN AC ¥
5 BOK BRI AL & I S L 5,

Table 1 T N-19 kOi#tc 517 2 10 A 3 HOSARERICOW T, HRAREL2NHIRL Th 5
bbb, THRHETOBREFBHROLREANDLD LY &AM 4 THWEEZRL T,
T, Bhlic L) R EEEEY S BL CEA LV BEKOTBAY DD L E2RBL T 5,

Izumi Pond
1715h, 25 April 2002 1559k, 15 May 2002 1247h, 17 May 2002
1542h, 12 August 2002 1716h, 19 August 2002 1618h, 3 October 2002
1110h, 4 October 2002 1204h, 31 October 2002 Samle
Na+tK A
-
Mg 50,
LS 1 05 0 03 1 1.5
megh
N-19
1530h, 25 April 2002 1416h, 17 May 2002

1544h, 19 August 2002

e S S

0929h, 3 October 2002 0956h, 3 October 2002 Sample
midpoint
NatK a
Q : QK “ é-% e
Mg SO,

12 8 4 0 4 8 1216
meq/l

Fig. 9. Hexa-diagrams of the primary cations and onions for Izumi
Pond and N-19 Crater Pond in 2002.
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Table 1. Electric conductivity at 25°C(EC25), pH and chemical composition of water sampled at
Izumi Pond and N-19 Crater Pond.
EC25 Na* Ca** Mg* K* NH;} CI- S0%- HCO; NO7
Site Date & Time (mS/m) pH (mg/1)
Izumi Pond  2002/4/25 17:15 2360 760 149 203 331 245 020 205 463 30.0 0.89
2002/5/15 15:59 2470 737 159 218 342 2.75 021 216 481 31.7 148
2002/5/17 12:47 2490 731 159 220 343 275 0.21 21.7 485 326 053
2002/8/12 15:42 21.70 666 992 218 299 264 013 721 561 298 1.19
2002/8/19 17:16 2240 687 105 226 3.09 282 013 769 575 323 0.67
2002/10/2 16:12 2030 692 981 194 280 280 0.12 782 518 263 046
2002/10/3 16:18 19.41 701 954 181 276 250 012 757 478 256 043
2002/10/4 11:10 1933 7.01 951 182 278 256 0.12 7.46 474 255 0.55
2002/10/31 12:04 1846 7.15 938 169 268 249 0.00 8.03 432 230 0.02

Mean 2164 710 1171 20.14 3.03 2.64 0.14 12.17 49.63 29.09 0.69
Standard Deviation 241 029 293 206 030 0.14 007 682 465 285 044
N-19 2002/4/25 15:30 1573 674 137 178 935 6.02 210 892 678 464 0.05

2002/5/17 14:16 163.3 7.02 152 196 9.71 634 219 923 702 484 0.56

2002/8/19 15:44 1521 7.27 142 183 894 6.88 2.08 80.0 659 482 0.11

2002/8/19 16:42 1511 744 126 166 7.96 559 182 712 591 481 0.07

(midpoint) 2002/10/3 9:56 1461 753 131 172 832 593 190 69.3 569 47.0 0.07
2002/10/3 9:29 1463 750 158 204 996 732 229 86.1 738 472 018

Mean 152.7 725 141 183 9.04 634 207 8l4 656 476 0.17

Standard Deviation 665 031 122 144 0.79 064 018 955 6504 0.79 0.19

Table 2. Chemistry of rainwater obtained at eastern Tomakomai-city, 68 km east of Izumi Pond.
The two ions, Ca®* and SO?-, with “nss” mean those of non seawater source.

Rainfall EC25 Na* Ca* Mg* K* NH} CI- SO NOj nssCanssS02
Period (mm/30 days) pH {(mS/m) (mg/1)
March 1 to 31 May 2002 35.3 5.04 26 1292 4.751 1222 0.236 0.898 1.811 13.984 2.589 4.553 12.684
1 June to 31 August 2002 87.1 4,97 1.6 0291 0.647 0291 0.137 0.575 0.982 8442 1.043 0551 7.815
1 September to 30 November 2002 75.3 5.19 22 2126 1.130 1.266 0.136 0.311 3.242 7.483 0.949 0.803 5.343
Weighted Mean 5.06 20 1169 1.564 0.829 0.154 0.532 1.991 9.066 1.283 1.362 7.743

Table 2 & Fig. 10 (%, 2002 45 A ~11 AIZ Rt 68 km B/ MICERS CIbdEEER Bk 2
Biget > &1z & - TR - G N2k LM 2~ T, FHBETHET 52, Bko
BEEEC254°1.6~2.6 mS/m TRMD 1/8LUTTHSZ & &KL T, Fig. 10 » 4 4 Eic
D CEEKITEMIC T L CHEROMEL2ED, LarL, NHIicO Wz R Y D BELFEL, %
72 NOj iZDwTiditit & ) v, 2ok H iz, BKIZ&ETHA A+ okt L TRRHMR S
EVIRTIE T,

3. AOKILK LIEFEFINE

[1.] TRLZZRME N-19 kDo RSCARES & [ 2. | TOZRKRDCEMED &, Wi
R 2 KEAFEHRGONE L2 E 2, WHICBIT 2R TKES2EHT L. 22 Tid, BEND
7 WERBFNRZ SB35, BL, ZOFETR, FRKEDEMEL KD 5 & E i DEHIM
DKALZEEIZXTIE L T Fig. 2, Fig. 3I2R M0 FRER 2 Wi L THV 3, KAZELH/HE W
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1 March to 31 May 2002 1 September to 30 November 2002

N
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Na+K Cl
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meq/l

Fig. 10. Hexa-diagrams of the primary cations and onions for rain-
water obtained at eastern Tomakomai-city for March to Novem-

ber 2002.

SR T, BOKER—E L L CHKEEILEZ KD 5 20 KEELOREIHEHAE (, #
TAREED/NS VAL, ZOBRZBICHTKRA - REBRITINLTREFH B, ZD2o,
I THELNBHTRIEA - MHELIKEELEL ) A — - PS VAR, HCE TR
WEDR B & LTIk S BB H 5,

9, ANIR—-BEE L TRRATEZ LS !

Ah'A/AtZF'A+Rin+Gin_Rout_Gout—E'A , (1)

I, At L RO IE (sec), F : BokE (m/s), dh . dtFOXRZEL (M), G, Gou © %
NEFNHTKFEAR - BB M?/s), R, Row | FNFHNHAR - HHEE (m?¥/s), A #K
HH(m?), E . KRB (m/s), TH A, Rithr N-19 kxO#hld, B 2L WHERTH Y,

MR kM e b EATN 287w, (DRI,
Ah'A/At=Gin_Gout—E'A .

1), @RXFKEERREEL, Z I TIERD, IV R TKD 5 (i, 1998) :

E=— EpaCEzuz{ez/(p —ez)—eo/(p—eo)} fow, (3)

ZIT, e MREROFEEIINT 2KEAEENI (=0.622), 00, pw ' ENTNEATE LK
NEE (kg/m®), Cg, : Kifi bz(m) TOBBRERAIZKTT 2 BRIV 7 ER R, w. ' 2TOR
&, e e TNFN2THOKELRE (Pa) & EHBWIRE TCHORAKKLAE (Pa), p: fFE(Pa), T
o, MH, BEREKHTRAERREIERTE, 2R,
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Ah‘A/At: Gm_ Gout. (4)

29 LT EBNEXKEEEL KD 571217 T, IERMTARBARGn— Goue ¥ROND Z LIC%
5. ZO%E, ARBEHECICEINIPIARRNMPLERREVBRIrN L DT, EEKMTKRAR
Gin— Gout DRFAL Y ITHT 2RES M LT 5.

s, »5EFACERGMORZRIZ—BF LT,

AhA-Mp/dt=F+A+Mr+ Rin* Mpy+ Gin* Mc,,
_Rout 'MRaut_Gout'MGaut_i- SM (5)

2T, Mey, Mr, My Mew Mrne Momld, FHFRMIK, BEK, RAFINK, FAHTK,
FHFNK, BT ARDCERSM DA 4 > BE (mg/l), Swid b (AE) EL (EME) 126
SFERSMOEACE (g/s), ThbH. 72151, T TRERICE DL 5 LFWED output 13 7%
WL ET B, KK LM, Bl - WA D e WO ST 2 E L 5 &,

Ah'A'MP/AtzGin'MGm‘_Gout'MGouz+SM . (6)

Z 9 LT, EMEMREOKMEIE (Jh/dt) &L MBS DBEM, B L HRAMTKE
BEMe. b, 6)REQ@)F 7213@)R & DEVIC L - T, REEGm, Gour, SHZRKD B Z EH*
T& 5.

4, SfEENTAY—(EE L UHERR

Z T, ERMEToOmMBoSIGEHEE LT, BREERE EC 25 #5131 —% Ty
A& MM RAT A, ZcxiET 5003, RiTid 200248 10 A 11 H~21 H, N-19
AOIHTIE 8 A1 30 B~ 9 A 16 OB TH ), RMTIHIERHTMR T 24k 12 A 22~24
HizDoWTHEET L, & 2T, Z 0PGBI G U TKMDZbEIR AR /At I AR 214
PHRHBI E LT H, Tz, HAKEEAZSDEHBEOKMELL S, M2 EX 3 ZHVTEKRS
5, ZZTORMEE, WTHEABRGHEHMTREEGou DIV & A T BNOMe,n, SUTH 5., %
ZTKIRE DTN, WEROBEF BRGNS %4 4> 8 Nat DX % % 2 5 (Chikita et al,,
2002 2 ). DF D, Z 2 TERMEHICOVWTSK=0(g/s) ZREL, KA Gin, GouZKDH5B =
Lt s,

I TORMO Nat @I ST, Fig. 7 TOBEES MDS-CT(No. 10073) 12 & 2 (%
HMOEEEEC25 HEUL EC25 % L 28KV > 7o NatiBE S kiBENRFMBE L T 3,
D%, 22T 2002410 B 11 H~21 HE& 12 A 22~24 HORI 3127 U EC 25 48 (~22. 4
mS/m) % & 5728, Tablel &Y 10.5mg/l Wik NatiBE L35, fith, M TiTAE %
BerRERFLATME C I RKFOKIIFERET, SO OMe JEC I LM T 2 2 S 3BMATIREL . L
L, Fig. T TRl & 92, R TREXRZE & EBERNICHENGICBEDE T AR TRA
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LTWwa I ENbhrosTwd, TNDkzeH, 10 A 11 B~21 HONGTEAMEIZ >WTid, Tablel it
W T Me,>10.5 mg/1 2§72 T HEMBERREDOBRAE 15.9me/l 252 5, 72, 12 A 22~24 HizD
WD Me, flild, Fig. 725 Z0#MIZIZ E A L BEEHIELL evzod, EE No. 10121) 0
EC 25 f(=19.0 mS/m) iz %) L 7z Na* 328 9.38 mg/1 % Table1 #6452 5.

N-19 kO itz >WCid, Fig. 8 » HLMGEHIME 8 H 30 H~ 9 A 16 H & EC 25 f (=153
mS/m) 25T % Nat BE % thkDRERB e ¢, Tablel & Y &¥ > 7 FHHE 141
mg/l 252 5. 72, AT AN Nat BE & LT, SEEMTKRAZEEL T Tablel T»
Bk 158 mg/l % 5-2 5. F7, HBHT KD NatiBE s L Ciz 2 b DMl 150 mg/l 2 5
Z5.

Table 3 i, Rith & N-19 kO #ic DWW TR &b 72 ZINEHIR TOBKTERKA, KEERERE,
HKINZE 2 5B 5172 (Gin— Gowr)y BEUW Nat I & » THROLNZGnE GouDEEZRT, 21
25, R TIEAKADE 10 A T Gour=0.00485 m3/s(=2911/min), KA\ &kl ¢
Gout=0.00328 m*/s (=197 I/min) DHTIKFKH 2B 5 Z b 5, 2o DEITHTRAES
RERL D 1A —KE L, RMCIEAKMEIGIZ NG L CHTTOKRHAREBEEZ R 2L Tw
52 &b b, £72, N-19 #1 TR Gowe =0.000101 m3/s(=6.06 1/min) TH 1, Ri& RIEE, H
THRABREKRRL ) 1 A —F—KEWw, Zhd b, N-19 kDo BRI 5 e, <
FOHTOKEHICE 2 SN S, o8, WTRHEZEHE(m/s) TE2 5 &, N-19 kOt
RO 1/4THD, ZHZ &b, N-19 kO, SRR TIZELCEEY & OB KENK
VA B L AR TAOFAITEN, HMTARHEAMEWREICH-12FEZ 505, Rith
BT 2EKAD Gy, ZOHMOBEERMMELEZ 5 /03 TELLEbNLY, 414,
ORI IZRMIE S TITPN T BETAL L A= —Ic L 2B 2EET o LE»H B, &
B, MlicBITA2ERELMTRARRFE LA~ —TH 5 thbroiz. KOERDS, L,
Hithid N-19 X Ohon# 10 O ER % L O, T ARFHIZ N-19 kOt 4845 TH 5, 2D
Z b, KOFEEERR (~FKE/REE) & LT3, R N-19xXD0Mn#1/5 Th 5
FEHMiR NG, RMUcBIT A RELHTREROREE LT, BRI 2ENBIEH
TET D8, ZO—WIMEICHFET LI erEZ LMD,

Table 3. Hydrological and chemical budgets in Izumi Pond and N-19 Crater Pond. M¢., and Mc,, are the
Nat* concentrations for groundwater input and output.

Site Time Period A E E-A Gin—Goww  Men Mcwe  Su Gun Gout
(m?) (mm/s) (m*/s) m’/s)  (mg/) (mg/l) (@/s) (m%/s) (m%/s)

Izumi Pond
11-21 Oct. 2002 1.915X10¢ 5.900x10-¢ 0.000113  —0.00444 159 105 0 0.00041  0.00485
(ice-covered) 22—24 Dec. 2002 1.480X10* - - —0.00325 938 105 0 0.00003  0.00328

N-19
30 Aug.—16 Sept. 2002 1546  9.011X10-° 1.393X10~° —0.0000476 158 150 0 5291075 0.000101
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2002 FITEKML 72K - KEFAED 6, RMTOMTKFSFHEHAE C, KEAEREOW
BETHS, ZhitH~, N-1I9AOMOMTRFSGRNESERBOH THTH-72, Lo,
Mt & b HTKIRMIC & 2KMEREHEEESY D2 &by -7z, A0, WA - RHHBTKOESRF
AFVBEICOWT, PEEHMEIC BT 2 BEE EC25 0% by & Kl L 72 RoKDFERMEZ AW
7z, A8, MRAEDRFKRLEKDICEMERLTBEN O EHOKD A A > BESH % X, F2
HWROUE - WIS & 2ALFEECEZFHNT 2 2 & T, HTREARDMAKNDBES KD BRE
BACRADWEL & WHE L (FHliS 5 LEYF D B,

i FAFEECBVWCL, GEERERENE LY F—  BEALKENHF BEK, dbiE
RERFEEE LA OBKERYELEMNRE - BEELZE 2R ULH LT 2FEHRICBIEEC
oz, BCELBL EIFE3, 72, () LEAY A VRATFRA- B H¥Eiciy, %5
FARICEEL B2 -7, ZZRBH#HLLET. 2515, KRRT—y0ikich ), AR
W&ES & CEREARBETRBHEFOFT I ZH IR we, #ilB L EFEd. ko
BB DOV, WBEREREME LY F—Dk—2 - =—Y [BEN] » 67— %%
F7z, B0 5. B, RO —HIIFENRBHEE - HBBIFEOEQ) [ KLEAIHF
I ANT T & FEMBOYWEISROBEICET 50T%E] GREE S 13640431 ; fAFHE, Mt
AN L DERE N,

X 3
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