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Abstract: Thick unsaturated zones are present on a number of volcanoes. Downward meteoric water flow in a thick
unsaturated zone generates substantial negative self-potential (SP) via electrokinetic coupling. This negative SP is
thought to change associated with variation of meteoric water infiltration rate, but its magnitude is not well known.
In order to estimate its magnitude quantitatively, we carried out numerical simulations. If we assume the infiltration
rate is close to the precipitation rate, annual SP variations with peak-to-peak amplitude of ~100 mV observed near
Mt. Mihara in Izu Oshima can be explained by changes in streaming potential due to liquid-phase saturation changes

in ~500 m thick unsaturated zone.
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L7200V 2 b—a VR (Onizawa et al,, 2009) 725 Vkv=10"3 (m yr)! OB RIZ N TEHY |
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WCHE LR TH D, ZOMKHKEEHY 2 2 b— 3 IFITREE S 2 = L—4% STAR (Pritchett,
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DH v TV TR OWL HFTBEHCTH Y| Sv=Sae (RIOEFEEME) cEr, S, 08ne &bl
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(2010)723 capillary tubes model IZ L > TH X7 DZHWZ, (DA Tn=1, 2)AD R, 1Z3)XTH X7,
Q)RLER ZHEHE OE I DA 43T A (thin EDL)ICx L CEILTW D, FXHZEFEN X
IO A (3)F AL DA ZHAABIFIEE (XA R B S R ICE L 2D DT, 4L Onizawa et al.
(2009) THIVNZ Ro=R, LRI UIKTFEMEZ 525 2 L1127 D,
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BIERK T 255 FIQAZ)IE, 0.00015 S/m & 5%7E, =%/KIE NaCl 2~2x107 mol/L(25°C TOERIRE
FE13~0.0258/m) % & de DT, EFIRAED Sw~0.36 Tl Lee~0.0006 S/m & 725, B— X BEBNiF~-15mV &
L7z, BAFIREE CORBNEAIRERIL,

78.4x8.854x10712 x (-0.015)/{(0.025+0.00015/0.05) x 890x10-}=-0.418 x 106 V/Pa
TEHEIRBED Sw~0.36 TIE, -0.84mV/m TR TD SP #HE AR (Onizawa etal., 2009) (ZIFIFLE LV, 1=
1 600m TH X Z-500 mV OFENLE 725,
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Fig. 4 Relative streaming potential coefficient
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Fig. 5 Calculated SP change in 2008 for Case
P10%

and relative permeability of liquid phase.
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H1RKIZIZ, 7F—A P10 % (Rokl DZERRER 10%, 1=%EH 100mD, I= 3 m/yr) (ZINZ T, FEHEAN
-500 mV I 72 2 r— A DFEREZ R LTV D, RIEZFD 100mD O — AT, ZEREZ 5%ET 5L
SP ZEOIRMEIL 120 mV, 35%& 35 & 10mV & 725, FFEEE 50mD & /323 5 & FEER e iiia fia
FIENRRKRELRDDT, MDO/RT A =2 TR L720 EFBELMA-500mV LD FAR-TLEI, 22
TIIREEEEZKEL L COEYEMEEDE TV DA, SP ZEORIEEZ S0mV (27 25 729213242k
o 5%INEL THUNERD S, FHREL— & 1= 03 miyr & —H/NSL LIEGAIE, BRiEEEZ—
Hi/hS <95 2 & TEHBALIE-500 mV FiTiC72 5, 7272 L ZO%A1E. ZZREL 5%LL T O/ UME
IZ L2V BR Y IRIE I 50mV 1278 B 72V, KIS TR S 47z BARENLZEB) OFE LW RE RIZ DWW T,
Matsushima et al. (2017)% 2/ S 17200,

R EBEALN-500 mV [HEIC R A A — A DOfE R

Table 1 Results of various cases, average SP of which is about -500 mV

flow rate | permeability | porosity | Ave Sw F'os (S/m) ASP

3 m/yr 100 mD 5% 0.36 0.00015 | 120 mV
3 m/yr 100 mD 10% 0.36 0.00015 | 50 mV
3 m/yr 100 mD 35% 0.36 0.00015 | 10 mV
3 m/yr 50 mD 5% 042 0.0005 | 50 mV
0.3 m/yr | 10 mD 5% 0.36 0.00015 | 15 mV

3. fLoo HER Y ERELH I Z Bl 5 A E)

ZZTC, AIED pl0%ET V& Mo THE LIES, #EREN, MT IELEOEEIZ OV TS, §f
B, WHY R 2L —# STARICEDIREIV R 2 L—y a VOfERND, 2o OB EOES) % 5
HBI 57200 “HERPER A N7 at o7 (Flx1X, Pritchett et al., 2000; Ishido et al., 2015) %\ 7z,

7% 8 XITIX, HE & HIROMEFMEMOFREEREZ R Lz, EHOFE T, 1 RoCETLVOKE
FHEDIENRY Z lkmX 1km & LTW5, %5 XD SP AE) & IWAHOZELTH Y, SPHIEISIT—FE
FICIRD SRR NEE L — MEBOFERE LT LD EEZ LD,

9 KIZIE, MTIEDA L E—F 2 A% 90 I Uiz, AEaFnHr o BT A B FnE 23K < SP
DSOS U, AR 23 < SP AMEW R 4 A B TV 5,
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Fig. 8 Calculated changes in gravity and ground surface elevation in 2008 based upon model “P10%”
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