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A certain sort of analysis of GPS-TEC suggests appearance of ionospheric disturbances prior to huge earthquakes. Especia
when considering the ionospheric perturbation prior to huge earthquakes in the subduction zone of oceanic plates, the moul
tains along island arcs are expected to efficiently propagate the electric field from the electric current source generated in th
subduction zone to the ionosphere through the atmosphere. These expectations, however, lack considering the attenuation of
electric field along the seas which are more conducting by orders of magnitude than the solid earth. The present study shows tl
procedure to analytically evaluate the electric field which appears in both the ground and the air considering the existence of bot
the seas and mountains due to a certain electric current source in the ground, no matter what the generating mechanism is, ba
on assuming the simplest structure of the electrical conductivity.

The structure is assumed to be 2D of which the strike is along trench axis. The ground and the air which are assumed t
be isotropic and homogeneous are regarded to be a conductor and a dielectric, respectively. The existence of the ionosphe
is ignored in the present evaluation for simplicity. The seas which are parts of the boundary between the ground and the a
are approximated as perfect conductors with infinitesimally small thicknesses. The shape of the mountains surrounded by tr
seas are expressed so that its boundary to the air on the section perpendicular to the strike coincides with two legs of an isosce
triangle of which the height of the base coincides to the sea level. The resultant boundary conditions for the electrostatic potenti
are: zero along the seas for both the ground and the air, and zero gradient in the ground perpendicular to the boundary betwe
the air and the solid earth due to the disappearance of the electric current density perpendicular to the boundary.

When solving 2D electrostatic potential, expressing the section perpendicular to the strike with a complex plane, and expanc
ing the electrostatic potential to a complex potential, its imaginary part can express the electric field lines. By obtaining the
electrostatic potential caused by the electric current source and satisfying the boundary condition, the stream function expressit
the electric field lines can be obtained with the electrostatic potential and the Cauchy-Riemann equation.

At the limit of the flat mountains with seas, the electrostatic potential can be obtained with the Airfoil equation (Tricomi,
1985) which is an inhomogeneous Fredholm integral equation of the first kind with the Cauchy kernel, satisfied by the tangentia
electric field at the boundary between the solid earth and the air. The mathematical expression of the complex potential in bot
the ground and the air can be obtained with the electrostatic potential on the boundary using Chebyshev polynomial expansic
of the first and second kinds (Tricomi, 1985).

At the limit that the height of the mountains is hon-zero and that the seas are neglected, the complex potential can be obtaine
with a conformal mapping of the potential from another complex plane on which the height is zero and the boundary is flat. The
transformation formula is given as a Schwarz-Christoffel transformation which transforms both a part of the flat boundary to
the legs of the isosceles triangle, and the rest of the flat boundary to flat boundaries, expressed with the Gauss hypergeomet
function.

By the combination of the derivations of the complex potentials, the potential can be obtained considering both the seas an
the mountains. The characteristics of the electrostatic potential and the electric field lines are shown in detail for two cases the
the electric current source is located along inland faults and subduction zones.

BRI/ TS 2 BEERE O S OFAED GPS-TECOE A B I N T\ 5, FrRCHFENE RIS T % Ei
BORNEZERT LA, BINSH - IR, TERART THRET % LINET 2 ERIFIC K 2 EL 2 K&
MBRANARZ BDRIE L BB EPHIFENTWVS, LALZ DX S HEEICHE N T, EiEMER X © BERNEEIEOE
EDVEIE R C/K B ZHE S B HENMEHIN TV S, AR EREORFEBRICK 5T, i S hOER
JEaRE UIGac, e LiRZZE L TihR & RKPICHN S 2%EN 2, REBHAERIREEMEZIELT
fRMTINC REEE % TR,

REE T T Em 2R 2 JothEE 2 IE T %, Kith& R&USFTIERZNZENEEIREFERE AIXT,
TR OIS 5, K KKRDOERD S B, HIMNEE OseEA L Bl U, BIl&ERE Uz LiRO I 7
Hd260DLT %, WIROFIKIE, EMICIERT 2 Wik D IR LA 2R DO H A=A THINZ D
&?éoC@&%%%ﬁ%79¥w®ﬁﬁ%#d\ﬁﬁﬁ®5Eﬁﬁfdﬁ%ﬂ&ﬁiﬂf#ﬁtﬁﬁéﬁ%ﬁ%@i
HL Lo, [EAHER & K& L OB TR T3 R ICTE R T % BB OWNK SER A moNidNta L7k %,

2 XoeDOFkEG 2 R < BRI, MEEOEMICER Ltzkmﬁﬁ%@f$ﬁfﬁﬁb\ﬁ$ 3FUY v IR b > THZE
RT Uy )ViEERTNUE, ZORPIIESIIRZERIAT %, BHRFICK>TEL S, BRSMZE LiEERT >
Uy e ETIRFE. BRI E R T S HNEEEEERT VY v L & Cauchy-RiemandD /5 e H 58NN S,



FFROESZY T & UMR T, PRk & i L 2258 U BRI UTHERT V¥ v IUid, g
BT 2 HHRES NN 729, CauchyiZz & DIEREE—FET L R ARV LR Airfoil /522X (Tricomi, 1985)h 5
H5N%, Tricomi(1985)hVR 9, H—F N U545 ff ChebysheE IHR % W 7= 2 IHAEH CE IR S N 5 BRI O#E R
TV IV BHIR N O KRG DOERRT V¥ v IVOBEANERBEDE S NS,

— /5. RO S R CHEE 2 IH U7 MfR Tld. @B R T 2 o v VOfRIZILIROE S Z 1 & LGS O D%
ABRICE>TROLNS, BRI T 2283, ILUIROIIRZ 45 U 7 S5 i FH T 2 54549 % Schwarz-Christoffel
M SHEEN, ED ST ADBRMEEE W TEREI NS,

P EDfREOHAEORICE D, WEEIROM S ZEE UG E0ERRT VvV RDB T ks, #E
RT Vv VN CESIFRO ., BIRBZ LA RH & NRERTE O ZNZ N2 L IALEICEE LTz a ORI DOV T
AFRELTHILT 5,



