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Status and Prospects of Electromagnetic Method Used in
Geothermal Resources Exploration
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Abstract: As a clean, sustainable, and renewable energy resource, geothermal energy has attracted considerable
attention worldwide. A strong correlation exists between resistivity and geothermal-related parameters, including
porosity, permeability, salinity, alteration and temperature. Electromagnetic methods have been widely used in
geothermal exploration to effectively determine subsurface electrical structures, and are characterized by a wide
detection range, high accuracy, low cost, and can reach large depths. This study mainly discusses the application
and development of electromagnetic exploration in geothermal resources, geothermal electromagnetic tomography,
and the electrical characteristics of geothermal elements. The applicability, effectiveness, and accuracy of
electromagnetic methods in geothermal exploration are summarized based on examples of electromagnetic
exploration in geothermal areas. Finally, the prospects of frontier methods and technologies in geothermal
exploration and exploitation such as hybrid source ultra-wide electromagnetic data acquisition, high-precision
inversion imaging, and major geothermal attributes identification are described.
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Table 1 General electromagnetic method used in different types of geothermal resources
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Fig. 1

Conceptual simplified model of geothermal system
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Fig. 3 Electrical structure in Tianyang Basin geothermal field
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Table 2 AMT electrical structure and stratum lithology
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Tk RE 1 AT DA S i 23 4 A 1 6 8 DA S RN, R
ANBEPE LR A % 3E M DL R R ARG 2 . FRETE
X HL R A A F A R, REAS ISR T A AR S 2
S R AR AR Ak, DT S B A AR TE b T 1Y 3 50
A7 DL B R i v R, RHBEAYIK I R
g X SAEA K R R 22, XPEKETE ) MT
BARAR ALK AT 40T, RIS S ok Ty e S i3
SERY 7 ) (Peacock et al., 2012; Didana et al., 2017;
Abdelfettah et al., 2018), HiFAREFF K& — B
AR, ) Hb ARG S A T AR U, AT S
HOFRTT P A W B A W

TR BRIV ) PR A O T R T R
BRI, R R I 5 AR 0K R T A A BT
B TR S e SO AT — 4 S A Ak
T3 P = Gk H PEZE R A, R T B P
FROE T X R 2 1 T P O T O AR, B iE
Tob A FR S b B T A Tl R T DS S R A T PR A
(FE4ER7%, 2012; Chang et al., 2014), T#HEIRE 2
AR FRGL HEAT T $OE SR B R PP A 10 G S 4L,
TR T A TR B AN R o8 4 E A Tl L, AT
J 3 3 P AT T T P R A A R AR, AT

FAFH T PO AT IR

5 SRKkRE

ASCRF I8 T A () 26 B b A 5% 15 A FH H A A
Mk, b TGRS OB " e R R
HR L 22 S, R R P R B VR A T AT DR AR
(LA o )T R s o A [ 3t 2 I 0 v i M A B
AT, PR TR B SRR DA K
P S ROCBEER, B T A MR A
[l RRAE o SR S I, L Rk A b B BT R AR
Al A AR BL Y R IS R S AR, AT RO
T AT IR S I K o TR, Sy iE— 2w
Mo PAEIRAT L, AT P 22 b th 2R ) BE T B i B H
PR TR T A LB UE, 4545 DXt ot BEOR 1 5 45%
BHIRERE, WZ 07k 20 X BRI T 0T
Ito

e o5t R s B8 4 17 32 A A BB 4 v A B T BAR,
1oy A L 20 A S L SR A R R AR BT R
BB R R B XE R, 5 B LAR JLAS Dy g A
Fe 1)U R SR A T ] 5 N T 5 KR
Gy e o R W)L, LASJ IR S A0t S Pl v
Dpdcds, T AR TR IR R SRR R L R
TRAR 2 X T PG | RSP IR A5 B 2) M B4
LG AR D5 AT, W2 2 e S R AT I S
IR R LG D PTG S S8R Iy I
773k, DA PR H oo B F R A 4 R A S
T HE A B BT R S 3 ) b AR DA 1k T S
Mo B A RS R, i a] T st B P LR 7 T
M FATT S W AR M AT DN 55, R 2% A 5
Mo AR PRI AR BAE DT
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