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[Objective] It is necessary to predict the characteristics, spatial distribution and density of natural fractures in granite reservoirs using
high—precision seismic data and feature analysis methods, which provide scientific evidence for the construction of Enhanced
Geothermal System (EGS). [Methods] This study adopted advanced 3D seismic techniques, including wideband, wide—angle,
high—density sampling, as well as advanced processing methods such as structural—oriented filtering and multi-window dip
scanning. The application of these techniques greatly improved the signal-to—noise ratio of seismic data, further optimizing the
detection effect of the granite interior. At the same time, this study also combines 3D seismic attributes such as seismic attribute
volume, maximum likelihood volume, coherence volume, curvature volume, variance volume, and ant volume with multi—azimuth
constraints to accurately predict the spatial distribution density of fracture clusters. [Results] Through comprehensive attribute
analysis and drilling imaging logging results, we reveal the regularity of the development of northeast and northwest fractures in
granite—type hot dry rock reservoirs. These results are highly consistent with drilling imaging logging results, further verifying the
accuracy and reliability of this research method. [Conclusions] This study successfully predicted the characteristics, spatial
distribution, and density of natural fractures in granite—type hot dry rock reservoirs through high—precision seismic data and feature
analysis methods. This method provides important evidence for fracture detection, drilling deployment, and mining plan

determination in EGS engineering construction.

Key words: three—dimensional seismic; seismic attributes; granite fractures; enhanced geothermal systems; hot dry rock; geothermal
geological survey engineering

Highlights: An investigation into the characteristics of natural fractures within granite—type hot dry rock reservoirs was conducted
using high—precision seismic data and characteristic analysis techniques. The spatial distribution and density of natural fractures were
predicted, serving as a valuable foundation for drilling deployment and mining scheme determination in Enhanced Geothermal
System (EGS) engineering construction.

About the first author: LIAN Sheng, male, born in 1985, senior engineer, engaged in the research of hydrogeophysics, geothermal
geophysics; E-mail: liansheng@mail.cgs.gov.cn.

About the corresponding author: CHENG Zhengpu, male, born in 1990, engineer, engaged in the research of geothermal
geophysics; E—mail: czp1990@126.com.

Fund support: Supported by the projects of China Geological Survey (No.DD20211336, No.DD20230018).

S4B I B R AT 43R R AR S B RS K 2B R
1 51 5 TR, A 2 e 7 R TP B 21 28 0
S Al N N N} ,‘;‘—»’“ E ‘ﬁu \_,I.i:.:/; S, “
B, MGG RS H i, e o EOTHIRSR R RSP R
e i, . o S g S K BIBRRAE TR BR Bl b, 52 B4 0 1R AE B
TR R EL S35 42 1097 505 £ A 2 51 e e e e T
st e i g o i, EREMIE S KRR AT S EABK
F EEOFAB2EZ B E M 0T LUAROTT & 17K I T P 7 T o S 4 J B T ok
‘ 5 ) 7N S e )=
IFTIE S Ry 7 IS 4 10%
AUBIRGEIREL 73 CIROVRINTEIRTIG 10% oA 0y ey s oy i st 4 R, 2010; T2
Z e A7 T T A B AT T b (TEAE I 46, BEAE 2020: X4 2021), FARZLB N KB &
2012: VEOCR, 2018: LERT, 2020)0 AT gy 1oy spopy R et f/ U 8088, BGS T
7 T BT TR B A AR T B, B R AU M R TR 00 2y /N R S % 7 1 X R, [
(Enhanced Geothermal System, EGS) it JT & S it 7 R SR T e R 2 B 1 SRR TE AL
ZOMRAL B BB AT (2 ME T, e iz RS, 2019) . JERBT TR
2022) . AR EE G BGS TH:, fE WAL pymsiss 2 5040 i 0T 2, Z08% HOTFSE 7 24 5 28
W MEBEIETTH) BGS TR T ZLET XA i 7 1 44

FHHET LA SRR (KIS, 2016; Johnson
G Z AT N T 3546, AL K A 662 N R ALLE 1) 43

et al., 2021; fR4 T4, 2022) o [RIIL, ] v o %) i)
A B AR S M PE o A G S BB AR e (%
F24E 2020; Johnson et al., 2021) . T#HUEMEE

T A 2 P I 2429 290 Nk EGS ik | &
UMY S LA B T LA B B ) S i (TR S

http://geochina.cgs.gov.cn FE M1 5T, 2025, 52(2)


mailto:czp1990@126.com
mailto:liansheng@mail.cgs.gov.cn
mailto:czp1990@126.com
http://geochina.cgs.gov.cn

454 il

Hb, Ji 2025 4F

4520125 X FESEEE, 2016; 254 T4, 2022; 1405
45, 2022) , fERE R WA T RS
BB GEAH, B0 EGS T AEMARALIT & 1Y 2 A
R, R — I A P e (K88 5, 2019) 6
S HEFE TR A RE (A FE ARl Ak,
] b 5T 8 Ay SR 22 S 1 TS R R A S i A
RN TR, % TR T I SC o 71
PRI ME & B (Zhang et al., 2022), 31 [8] 0 FH =4
52 i 1 B B AR By M X A B e B A s S Ak
HEAT TP, A SO A W FHACR, DU AR K A
RIT$CA 2 A BRI S5 |

2 ST XA

LR HAL T RA LK S Z IR 1Lk 6], 2ty
AT AW LA S AL PG VY [k AT B4 22 T IR i, 2%
AHETAREE . RISE AP EA 0L $EH5R
123057, T B —Z3 W S 1) R 5 9T 0 A A i
AT (B 1, sKARFTAE, 2020) o A1
SZALHTFE R W R A P, AL iEmg L, FF
Wi kR AL AT, FE DU R L B L TR B
VU R SR LA 3 2 i, AR D 3L 5 L R e
Ay, TR B L L BT LR i e I B Al B
FI SLEEPI 4 (R IR 745, 2022) o SR TS

SR FU, IARRET:, 2 MR B T R, DURR T AR
SO FR MR AR MERR Y RRTIE &R L T R
AHHERR D (1 1, SR ARFF A, 2018) . TAERX N =& R
Iz R TR b A PR A, R A R, h—
T =5 AT, L =S5 NEAHTUR . Zh
WIRAE AL A FE R IN A A TN A B
RUERAENE, RATP—T =848, 5-&F&
L[] b R A LI (SR ARFTAE, 2019) . AN R E
GRIRE B RN 22 G AT b, 158 BH I T 9 R R
Tt b — BAb ) BOME 4R TR S O B 7 4,
2020) o HFN M N BA SR e K bR K e b i
FRAIE, TE 45400 BB 8y A1 Z Ab R 8%, CAER
ME AT A2 TR 18 A I I ——E S
Wb AR THGE . N 2B (3 B2 A1k
S EN S ILALE R N A . KA A %5 (Gao
etal, 2018),

AF 5 XA, F LA A b AR G, JEfth T A 5T A
SRy DX P R o TR 3 oS P RS S 43 A R
S TR AR HE A, M R R W 2R V)l B A, T R
XTI ARG I A, R RO M AR B e Ak F
R AE I AAE R, T 5540 2000 m SR AL
TR T R LR B DURR 35 )2 R 21 R R SR A
(IR ARFTAE, 2021) 4

GH-01, .

S5 5 S Y W 2 o B
<

7
/

\\i%:\
‘%3%%
ME-HBOE L -~

~

-\ 50 km /_/':

@
1

\
\
B \ Aﬁ
S WA
4 ji’: AN

T

|
]
.
//N\ \(QLZ\\\

(&1 1 oD gt K7 J&] 70 b BT AE 0 ] (HE TR AR 345, 2018)
1— &850 2— WS 3— T — NS 4— LS 5— L =855 60— — F =840 7—EN L R A 1R 8—3hZ 4k, 0—Wid; 10—t
PEAL; 11—t 12—PUR
Fig.1 Geological map of the Gonghe Basin and surrounding areas (after Zhang Sengqi et al., 2018)
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