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The application of measurement method of soil gas from fault zone to fault
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Abstract: In order to determine whether the increase of gas radon concentrations at the monitoring point of the Jiayuguan fault since
June 2015 can reflect the stronger activity of the Jiayuguan fault or not, the authors applied the cross—fault measurement method
based on the typical distribution pattern of soil gas across faults and analyzed comprehensively the relationship between the
abnormal changes of gas radon concentrations and the fault activity through multi—component correlation analyzing and theoretical

modeling. The results show that the concentrations of CO,, CH., and H, from the same monitoring point do not increase during the
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rapid increase of the gas radon concentrations from the monitoring point of the fault. There is no positive correlation between them.
The adding of gas radon concentration does not come from deep crust and it does not mean the stronger activity of the Jiayuguan
fault. The results of the gas radon measurement across faults which lie on both sides of the monitoring point show that the gas radon
concentrations are different, and this is consistent with the typical distribution pattern of fault gas on the unchanged side of the
surface environment but it does not conform to the typical distribution pattern of fault gas on the changed side of the surface
environment. The increase of gas radon concentrations is correspondingly with the change of the surface environment in time.
Therefore, the increase of gas radon concentration at the fault monitoring point is caused by the change of the surface environment,
and the activity of the Jiayuguan fault does not increase. This method provides a thinking for the improvement of reliability in using

fault soil gas to judge fault activity.

Key words: soil gas from fault zone; Jiayuguan fault; fault activity; multi—component gas; geological survey engineering; Gansu Province
About the first author: SU Hejun, male, born in 1973, associate researcher, mainly engages in the study of fault gas and isotope
geochemistry; E—mail:suhejun@126.com.

About the corresponding author: CAO Lingling, female, born in 1972, associate researcher, mainly engages in the study of using
underground fluid to predict earthquake; E—mail:caoll@gsdzj.gov.cn.

Fund support: Supported by the project of “Special Project for Earthquake Monitoring and Prediction of CEA (No. ZX2017031)

and Natural Science Foundation of Gansu, China (No. 1606RJYA218)”.

1 5 5

TG ST 2 R 38 55 T 28 Lok, JUH R B g L)
RANTENE 3 W2 (IR 5E,2016) o BRI R
ZHORE RO ARG S W2 - R RE
4,2003) , W72 15 Sh a5 S R 2 F LR %)
A o MR S Ae I T J2 98 M Wi sl R Tk i o i 5 |
A 1) SR 1 TR 3 31 RN T 20 08 25 1) ) 2 i i B0
% I E B IS 3 2 ] (Scholz, 20025 185 4 55
2011) , PR A 45500 W 0 R AF 5 i 2 15 ) i 55 11 AR
A, XTI bR K HAA H R L,

SRIRA T Mok 45 B 2 , MR R0 A SR TE 57
2 35 Bl ik B B S g 1) Lt s (ft i [ 4 1994)
T DT 7 & AR IR ) R A 1 . s rh i A
RIEAF B i<k 324045 CO, . H, .CH.., He. RnFll
Ar %5 (K B 45,1996 Walia V,2002) . B4 THEE Y
AT % 7 BUR A UL S e W 22 15 2154 55 1 A2 4k
(Pizzino et al., 2004 ; £ 74CHT,2012) . FAE 20 H 22K
FrUf, 28 F B R4y (it SR i o3 A S 5 T )23
T Sl MR R Z M= (%) FI0 3 (T BRI 45, 1989
I 19975 XIFE A4 2000) , DL A 4 S A ik
JE 1) 22 S ke i o e R BT 22 A 67 5 W 4, 1987 5
X404, 2011 ; F B, 2013) 45, 3 JLAE, 47 T
Kt 5 W 2 SRR &L, 4307 1 W20 Bl s S T
SRR A R IR 45 SR R W 2 SR EE B T

15 W72 T B b A G (R RS, 2013 RS 4
85,2013; PN AE 20165 f §IANAE, 2016; T8
4 2017; FIT4,2017),

SRS e AR, B TR R
E , AR S W b 5E N BT A2 8%, HL i L0
W75 E A it , DAL e g VR M 2 3% o {1
H AT T W2 16 s Wi ) 0k 3R, B R
TR FEART , 385 7E 3 m DLPY , XN BRI i A
K A H e TRARAY , WA R A H7e ARy, 23 S0 4
Hrp S A —E A, AR RIEAN A AR A
Al T Bl FE AN ], S ) R R vk B i 8 b
A T 2 W20 s A5 B (kAR R, 2008) , (HE
FE ) R EGE R S 5 AR A R, Y
I 1) 2 B S AR A B ke RSk D DRy 2
KHEL XS H RS T AR DM AT R 5
ELA IR R BT, TR T W72 TR 1 A, R (9
J¥ 5 CO, 8 CH. ik i HL AT IEAH G H¢ % . 4 Yang
et al.(2003) X 5 V515 2 Wi 8¢ -1 YC(Yan—Chao) Fll
C L(Chung—Lun) (Y3 K IWSRIFGE B, YC HA
SEIRAFE , CL HAT W JEAFE , AW AE YC X, CHLAE
R E AR Rnis 8 23, 7E CL X, CHL A CO/E N
BB EIZ M EHZE . Ciotoli et al. (2007) ¥ &k
F Fucino &b S A2 B WL B 58 B & B Rn 5 CO,
1RV B B IE A G, I Sk AUl i COL iz B % Hh 36
(A o PRI 224 3 0 D W7 J2 3% 8l ) /v B s B

http://geochina.cgs.gov.cn FPEHLT, 2020, 47(6)



1896 i [

b, J 2020 4F

(L5 W AR AR, AT LU S TR = O B AR Sk
ARAGFE T S AR IR TR, 2 10 %ok W2 35 3 Y
P JTSCH Bh HER )T

T AL ATFE AL, A SO i W= 2 4R
PR 300 DI s S B 2 2V e (L AR R O,
5 5 TV SR I, I 2015 4R RIR FEUA
%%EQ%KZ&EB’Jﬂr%%%ﬁwﬂtﬁ%%ﬁj_{ﬁﬁﬁiﬁ
SRR B

2 %%%%Fﬂﬁ st MR AR
MR

FRB OGBS N AR — SR E T2,
FEZE NINW [11] [T SR 2200, K 2 b 53 50 AT A IR Y
FEH IR AR YA L 1) R AR 2 SR 1T, 4
K3 70 km, S A N30°~35°W J7 [ e A 5] P RS
10 £ 73°~85°, W65 DU 20 LU SR HTAE) 168 175 50 LA B 36 v
S EFATIEE T, W Z VI EIBRE R R DL R
WG Em LR SWE EF NE&T
Ko AbriA Tl R 21y, 55 DU 2 e T LR P31
BN 0.52~0.56 mm/a(fi] SCH,2010) (& 1),

R T W 52 W D T2 ()3 BhBE L 1989 4 7F 1%
W2 A 39.8°N, 98.28°F Ab 7 1 Wil o5, , W vk g
1.2 m A3 my, [AFLUI , B ELAR R 3~4 mm ()5S

ER AR T AR [ 5 s [ s o 3
JE SR W . T IRALIE AR e, A
SCHEBRURALINE AT B o 161 2 R 2010 4F LR A
WREY S d A E AR A, B I E 2 A B 8 i 4R AR
JEA B4 7—8 A MM IR B e i, R REIRE 2
SEHERMEZmW, A ERFEMIEA . 2010—2015
AF TR IIEAE 2, 5 2015 4FAR S L) Sk 52 %48 1 T
féi%‘ B 2 AR iR B IR IR 31.5% £ X
— R LT R R RS DA T
ﬁnl%/%ﬁa{cﬁtﬁme%l%E’Jﬁfﬂﬂ
3 MmJTk
3.1 ZHESSEWNE
TEWTZ Z 45 S RBE5E h , Cilotoli et al.(2007)
FIFu et al.(2008) 1 57 % B Rn ¥& J& 5 CO, ¥ & AT
AR U AYFH M, Yang et al. (2003) iF 5% & BX Rn ¥ J&
5 CH M COL IR B B2 IE ARG, HLAR Ho Ml Rn VR FE 2
AR LA R O, (A HL VR B 9 AR (L RE A% S LB 248
TR B 35 Sh R HL v BEBE N , W 2 0 3 B i
(Toutain et al, 1999) , A it A SCXF W )2 A CO,.
CH., A1 H, B ¥ B A7 0 o 0 Ao 2 Sk AR e N
R R T ﬁamﬁk/\ﬁth,uﬂﬂiT%{ﬂlﬂﬁm
Rl 25 SR I 2 0 I B . SR T N o 1 B s

RS A

N

/

Y, Q4

K1

Z

WG

Holocene
G

Upper pleistocene
eI

Middle pleistocene
FEHS

Lower pleistocene

THES

Lower cretaceous

Pre-cretaceous

Q2

Q3

Jiayuguan
Q2 =

/—\ o 0 2km

Q4
o
Q2 ] fiEe

AL ES
25 R 0N M 2
Q3 Fault and inferred fault

Q2 (73] AR

Late—caledonian granite

A A

Observation site of radon

BT Zali T2 s ke i 14

Fig.1 Geological structural map of Jiayuguan fault

http://geochina.cgs.gov.cn H1EHLTT, 2020, 47(6)



55473 5ol P FEAE L W AT S B T A T2 S PRI T R B S —— DA S S 2 R 1] 1897
100

80 ] -
P 7
= 60 ] l ) ‘
m
=
(=]
R - i l - A | - - i L <

' I
40 1
20 1
\ \ | I |
2010/1/1 2011/7/2 2012/12/31 2014/7/1 2015/12/31 2017/6/30

w1/ R/ H/H)
E2 R e i sd 2 E

Fig.2 Five-day average values graph of gas radon concentration of Jiayuguan fault

() HAT w0 e, A 2 4 TR A
3.1.1 COAMR LM =

COL e B &4 FH % 4 GXH-3010E 1 i #5
K CO ML, R 4 0.001%., 20154510 H 18
H 46351 77 )2 U R AR i, o 7 I e
AIHEYE 2016 4F 6 A H R RISACERE AT 1 X6 EE UL .

ELOR I kB R R AR AR T, TR
& ST BT Y€ St PURIE S P LR IE AT V=
AR RIS A S, A S min, B
P e (AR A 24 AR COL MR B A DA,
K —AEE
3.1.2 CH. A= H, 3k Z eyl &

CH.FI HL R B2 1 2R ] X—am7000 FE /5 k% 2
AT AN, FLA PR 0.001%

LI 752X < B I A 5 A 48 i 4 T
JAPLES , FEALES HE AR ZSBHCES B Sl 4521
O EIARIR I . ESEN T 3 d (4K A — e [R] B
D) | BRI 1R
3.2 BEMETESSNE
3.2.10 &A%

F R ST 2 A A W A T2 A R
T 5 R 0 R AR A 3 T 2 kS T2 I 2R HT1 M
HT2, HT1AE WD A, Wi s 28000 28 iy 3 25 oy
20 m, HT2 7 Wil o5 ma 0], W 00 e, 320300 4% () E 25k 6
m, T HUERPREE AR | Jo7k 0 9 2% 0 2 32000 5511

FEESAHSE . HT1IZARE T 5N, iy 00 XA
BB , I A3 A AN AT 0 1~2 0 4 3~4 22 [
(A 1E 5 oA 10 m, HAth AH 2150 5 22 (RT3 2554 15 m.
HT2 M ZAT1E T 34N A, SR R A %, PR AR .
SRR, HB A S0 mo LR I T ST A
A7 B T P61 o ™ 48 ) T 61 DAL 3.
3.22M &7 ik

SN R FH P2000 i 4 2000 AU, K H BR
1000 Bq/m*, AHTEFI &, 4T FLIRE R 80 cm A2 47, iX
ANENE, MR SR AR R R AL T i< b
FeS AT S AT % R SR S KT 25,
{H, & A HbAe SR py AR, I 25 5 ] 5 17 23 1) o5
[N L o P2000 &SR LM, A3 80 7= th—A~
Bt , AN I SR 25 U, SRS AR YRR T4
P b3 1 A NI B 2 P R R

AN RS TR — A S s st 3 T R SRR
2, S FEAOMEAT T 5 0A W 2 <
FHIALAS A FD—125 BUAUERIN 5, PR p2000 3
GRS W) o7 Ay e B A T 1 I, DA A [
SRR B ELA TR

4 IR
41 BENSEAUBERSH

[ 4 A T 2 W 55 p J2 SR H R FlTC O, 6
ME , WE AT LA H, COLIME 7E 0~0.09% =2 [a] 2%

http://geochina.cgs.gov.cn FPEHLT, 2020, 47(6)



1898 o | H [ 2020 4F
2L Railway
—— MIZET717190°
= E—= Direction of measuring line

]

Zt‘ﬁ

2 '

a D”j a '/ > _
= ,
gpomt— 4

@] Nl A Measuring point N — — — -
2 b+ )Z Sandy soil layer
= ‘441 )= Rock layer

B

25 39 50

S /m

bl

P 3 B2 I 4 e I s A YT (A) KT ] (B)

Fig.3 The plan view (A) and geological section (B) of cross-fault survey lines and survey points

b B K ZTE 0~0.05% B3I 485 5 iR, Wil o5
JE Bl 25 SO Y COL e FEE A 0.04% , 5[] 33 172 1 )
SERER MR —3 . A, MR B R IE R
FFiEF 2016455 A 31 H , 25 —H ik sh EFH, 2
CO.MIME 5 H 31 B JaH-B A KAk, HAr &k
JEE KR T A ) AR A AR AR, B T DA AR
W E KR AR IIIE] , & 5 COL M iy A8 AL A BLA TR
B

R T w HI BT CO, 5 A R I I AR 56 1
BT Z AR E R 8 MR EBUWITH RS R 3
AIFBE, 20154510 A 18 H— 2016457 H 16 H ,
2015410 A 18 H— 2016 4F 5 A 30 H (LA M2
T Fa it B ) A1 2016 4F 5 H 31 H—20164F7 H 16
H (&R E R TR o 7F 95% 1 B 15 /K-
T, VSRS B A O R B O 0.162, 0.137 Fil -
0.382. HJ LA, WFGT I BB X (R AH DG R ECH
IE (H A IR BIA O ; 78 M B A8 A AR AR i
i BE, P PR O R BN IE , T R iA B AH
K, TAHE SR FE AR AL BRI B B, AHOC R AU T
R, IF A HERSE R, Pt Rn k5 COL Mk
JEAEAE W [ AR

CH R FEAUIR T 3 d, i FI%A IEH 1 5 IE
VEXTEE , TEIALN 3 d o INAF T H CHL IR s 5 4
e AR ANER ke W72 TR A CHL ik 32 384 Jn , #Hi6

e W2 TR AL B R NI TR AL Hos TR
HNI L5 R (1) ,6 A 1 H 34 A IE
HE, 6 A2 HA3 H, TEILIEAR T2 HIKT
G ERALET . X R [ W20 CHL R BT
BRI,

AT DA AR B i [l e, At <A
(R T BRI DT, R i el <Ok B O
ek A HFEHEE , AN A RS SR 5

1SR s = e ey > A< = 4 N = N oy N W Rl ]
WPEARAL (29 0.5%107°) , 76 Hu5e v i iR B 45 5 (nx
10~ n x10*) , P43 7E 5~8 km IR, EERL T
Wr 2 b (2 K4E,2015) . DRI, o] LA H ik B
R AR P I 4 WS AR SR R A MR TR, Ay ] 28 T
1) SR B ) SR IR AR BEAACTIE o X L 3 AU £ i

F1 BNSEHESH CHAHIKE

Table 1 The concentrations of CH, and H, from fault
monitoring point

e RIS
ERE SARH e L ey
20160601 0 0 0
20160602 H, 0 0 0
20160603 0 0 0
20160601 3%LEL  2%LEL 3%LEL
20160602 CH, 3%LEL  3%LEL 3%LEL
20160603 3%LEL  2%LEL 2%LEL

http://geochina.cgs.gov.cn H1EHLTT, 2020, 47(6)



%478 6

SIES AR - WY L R AR R T S PR A S —— LA g S W= i

1899

(1), 3N A5 AR BEAT I 3 Ho, 200 Ho 384 B 1)
SN, [ sF 2 B AS LA R 1 2 ol PR ) 23 AR i
B

ZEA UL LT, AR B (e R ], LR
1A CO, 1 CHL ) ¥ B2 - 15 T, [R) s X6} W7 J2 10 5
B RO N Y L At A I AR, R
AR EE LTI EAR R sh 385 .
42 BHESENELE RS

I T 2 20 T LA S 2 W s 2 AR TR
JE B S AR R 0 2 SR D03 2, UL Ay 2 ) A8 Ak D
K5, M2 FIE s ol LIE B W2 RFLAR 94
e R fe vy, FLUR O AL HT 1351 1o A1 HT2 1) 1
(B 5 HAR A I 5 A O (B RAL AR FLAR = T 2 45351
TR . HT1HIE AR E S AN, BT BEIX
23 B2 B05E 107 18 L, PG o BT, S
B BT P AR R fee 2 AN SR A R AT,

R2 MEREMNSSEIRE
Table 2 The gas radon concentrations of measuring lines
and monitoring point

SRR EEIIE/ (Bg/L)

ST

1 2 3 4 5
HTI 19.10 2810 6.81 1.03 231
HT2 914 — 3760 — 258
wi — — 8595 — @ —
wi — — 4585 — @ —

T — BRI

HOAARAE o HT2 F0 3L 3 A IE, DT 2 BE T
G KR BT —TF ARk ZEARE A 2 ZRI i
DUEAR S
FAERIFFE 45 R 3 B (1A 5 A5, 19875 5K i 55
1998; 42 5 4, 2005 ; 7K £ %5, 2010, 20135 {HL &1 %
E,2014) SR ST T AT 1) LIRS R
85 TEW 24 7 T R 3R S 2, PR A B
FR) 30 DT J2 7 - Sk P 2 EL A B ) I — e —
7 W AETE A RRAE , B AURRAE 28 | 5200 G172
T2, AR Sk B MR R TR 2R A ] S J 4R T
Ao PSSR 2 SR T 2 I 2 ) - MR A vk R il 2R
B E R LA HT2 A “R—m— I 58
FEAF , 55 HARVERAE U B Hh 2 S A0 — B, (H HT 1 7R
AT 557 BRI, RDIT 207 2 T R R A i 2 LA iy
25, I T LUK KT, HT2 X S BE I 1 3
1M HT1 XM B EIEARBIE R iR H . 7E I &
H &, HT1 XA AR /D A7 S 55 iy /<
KD TCTE 58 B VSR A IE D X 2 4R 2k
S AW Z OB I, HT2 M (L2 HT1
TR A 645 . X HUITZ 57 B FT2 028 A i st i) i)
{H, ‘& B A W7 2 W00 R L A IO, A 9
FLAIME . X B 2RI 2 BT Ak AR A5 HT2 U DX A3 T
KREME (L6 A X)), W LISk A58 1% A 281k,
1 HT LI X 2015 4 Dok, #5473 4 24k TR (&
6 1 C X)), B KL LT VMR /D (A A, T 4R
WIGEK, PR UL B 558 A7 A B A8 A, i 5 U

120
— ] 020
...... co,
90— — 0.15
-
k= 0
) = o
I 60 . . 0.10~
= ] ! 3
2 ; } 4 =
0f i P, [ 005
Hob ! : — 0.00
0 | { { |
2015-10/18 2015/12/18 2016/2/18 2016/4/18 2016/6/18
i} 8]/ (/A /H)

P4 W s SRR EE S COLTREE H T 2151
Fig.4 The daily value graph of concentrations of gas radon and CO,

http://geochina.cgs.gov.cn FPEHLT, 2020, 47(6)



1900

H

=

2020 4F

45

40

30 |

20 ¢

Rn/(Bq/L)

15

W72 L

%
Ga y
br |

0[0
.
S, |
o A
s

ation
jus}
=
Il

T 5

fault loc

0 5 10

15 20

25 30 35 40 45 50

P EFEE/m

P55 IR Ak P T 2 A

Fig.5 Gas radon concentrations graph of measuring lines

1

T

6m

AR

Wi ESEB M
Migrating direction of fault gas

W

BE

BHIX

forestation

R IEN
Measuring point % Sandy soil layer E

Ko AUtk HA R E (WLIET 3b—b il i )
Fig.6 The model diagram of gas radon escaping (see Fig. 3 b—b ' section)

http://geochina.cgs.gov.cn H1EHLTT, 2020, 47(6)

3
—

1
1
1
1
1
]
1
1
]
1
1
]
1
1
1

CE

5HE

Rock layer



%478 6

SIES AR - WY L R AR R T S PR A S —— LA g S W= i 1901

A B B T A A e ) 9 A — ([ 2) o &5
B VA B BTN « 55 08 S T J2 Al o7 &) I 3 5% 114 2l
AR JEAWR AR R LT R
4.3 HESESETKES

FAIERY i S E SN E NS S W ]
FZALBR AR R AR R R G e B K A R
SEAT e, AR AR 4 (1998) X /\ 5 1 T 24 A AF
FEAEH, LR — R 3K, De K (G RETY )
i 4 S LB K TR I, [R5 R 26 - P i ik
SRR ZI . PNILE 5 (2004) BF 5T 45
I R AL RIS 2 BRI H R ERAR . &6
AT LUE L HTTIME A T MK, BT X+
K BETE B AKET T LB, 2 MR AR, T
e o= e o= £l = Y O W B E B
22, BN HREL, 534K Pa K Bl %2
TR AZB . L, BELT T EAARIX A
HT 127207 B A IS T 1 7 A

P T T R R T 8 25 TR 2R R R i, b3
H SR T B RE SR TR s BRI aE T, 2
M7 B T 2K T AR AR AR R ) L
2% ([ 6), HIE 6 A X FN B X 1S A4 0] LA B #2631
Mrif . (HC XSS R i 2, 11
M R T BH LR ST S RE Sy sk n el S AR ) g RS Az
B, AN Z S84 2E T SRR EIE R
e B DX, S T A A D i) 7o A A ) R
o, 30T AR 1) KT P 7 R R AR A 1) 38
By, W EAOL B T A e, FLBR R, FLBR %
PRI, AR, PRIk R XA S A 1y W7 J2 5 1), B B
X3z 8 (A& 6 Kk 7 M iR ), e 30872 0
WA B AR T R o T AR AR AR £
FURHEA, BIRAARNRAR LIk, HA KR,
IR LU e B 2017 4F A1 2016 4R AR L, B0
KEAEAL(E 2) .

SR R Y AR A, K Y 3.825 d,
S RETRAE R AR ATIZ F% 20 m M 255 SRR BURE (7
=

SR B 5 (2006) A A WA R 4 BRI T
B, A B ) B K EE S S 10~20 m, Walia et al.
(2005) A M HOR RE UL 7E H R 7 = B SR % 8h
10 m BB . (HAEMTR I AR 2, R EIL %
(1997) TA by 42 1 4% 3 A FH gl v DAAR G b fie g i)

BRIEEZEE., Wi, 78 A B A
B, AR AR SE T RS 20 m A2 SE 2 T REI .

5 45 &

AR S FH i W 2 S o ) i FEHEBRAY
AR R TR AT R, L W2 R 2 415041
AL RIS HAL AT, KRR S A 2015 4 IR Y
AT T IRATRST A DT £ 2518

(DB 2R Ao Pras LR 7ER
S B B B TR S, CO, Al CHL Mk 5 4 ik i
SRR S5 2% , YA ) i 2 PR AR TR A 1k
SR I B2 A B S R R 2
JZTREh R

(2) 55 7 2 - 498 e R 5 SR B - ORI 2
BER oA 2 BRI E R A e
MR EFHERUERAAT  IA R 35 1 HE K B Rk AR
TR A T ORI LR AR AR T
PLEATRS , 5 W A B R T

(3)ASCHFFE R I, Wi 24ty SR B RE S I
W23 Sh A B, AEL B0 S 78 Ak i DR 2 LA
SR, A4 i T ) v A

Bt S b AT TRy A BB K 63k k(M
BB F UM A R FRE R R AERET
FH B E AE, 7 R R RS iR

References

Che Yongtai, Liu Yaowen, He Lan. 2015. Hydrogen monitoring in fault
zone soil gas——A new approach to short/immediate earthquake
prediction[J]. Earthquake, 35(4):1— 10(in Chinese with English
abstract).

Ciotoli G,Lombarsi S, Annunziatellis A. 2007. Geostatistical analysis
of soil gas data in a high seismic intermontane basin: Fucino Plain,
central Italy[J]. Journal Geophysical Research, 112, B5:5407.

Du Letian. 2008. The exhausting of the earth[J]. China Population.
Resources and Environment, 18(S):694— 599(in Chinese with
English abstract).

Du Jianguo, Wang Xianbin, XieHongsen. 1994. Mantal degassing —A
Gasgeochemical feature of deep Earth matter movement[J].
Advance in Earth Sciences, 9(3):48—52(in Chinese with English
abstract).

Du Jianguo, Yu Wenxin, Li Shengqiang, Jian Chunlin, Zhu Ziqiang.
1998. The geochemical characteristics of escaped radon from the
Babaoshanfault zone and its earthquake reflecting -effect[J].
Earthquake, 18(2):155—162(in Chinese with English abstract).

http://geochina.cgs.gov.cn FPEHLT, 2020, 47(6)



1902 th [

b, J 2020 4F

Fu Chingchou, Yang Tsanyao Frank, Jane Du, Vicek Walia, Chen
Yuegau, Liu Tsungkwei, Chen Chenghong. 2008. Variations of
helium and radon concentrations in soil gases from an active fault
zone in southern Taiwan[J].Radiation Measurements, 43(S1):S348—
S352.

Han Xiaokun, Li Ying, Du Jianguo, Zhou Xiaocheng, Li Xiaoqiang.
2013. Geochemical characteristics of soil gas in the central south
segment of Xiadian Fault[J].Geophysical and Geochemical
Exloration, 37(6):976—982(in Chinese with English abstract).

He Chaofeng, Chen Zhoufeng, Qi Xin, Wang Qiuliang, LinYazhou.
2016. Study on soil radon features and activity analysis of the
Macheng—Tuanfeng fault[J].Journal of Geodesy and Geodynamics,
36(6):504—-512( in Chinese with English abstract).

He Genqiqo, Zhang Bi'ao, Miao Yuanmo.1989.Discussion of the
microgas distribution and recent activity of Aerjin Fault[J].
Northwestern Seismological Journal, 11(1):16—20(in Chinese with
English abstract).

He Wengui, Yuan Daoyang, Wang Aiguo, Liang Mingjian, Zheng
Wenjun. 2010. The recent active characteristics of the Middle
Segment of Jiayuguan Fault[J]. Earthquake Research in China, 26
(3):296—303(in Chinese with English abstract).

Le Renchang, JiaWenyi, He Zhijie. 2006. An experimental study on
long distancemigration of reason in the air[J]. Journal of Chengdu
University of Technology, 33(5):536—540(in Chinese with English
abstract).

Liu Jinghua, Wang Zhuwen. 2009. Numerical simulation of the soil
radon concentration distribution in the overburden above active
faults[J]. Progress in Geophysics, 24(2):644—650(in Chinese with
English abstract).

Liu Xueling, Ma Jianying, Yang Xulian, Ren Feng, Li Yibin.2011.
Validity study of fault gas detection method in detecting deep
buried active faults[J]. Earthquake, 31(1):67— 84(in Chinese with
English abstract).

Meng Guangkui, He Kaimin, Ban Tie, Jiao Decheng. 1997. Study on
activity and segmentation of active fault using measurments of
radon and mercury gases[J]. Earthquake Research in China, 13(1):
43-51(in Chinese with English abstract).

Scholz, Christopher H. 2002. The Mechanics of Earthquake and
Faulting[M]. 2nd ed..Cambridge: Cambridge University Press, 504.

Su Hejun, Zhang Hui, Li Chenhua, Wu Jianbo, Zhou Huiling.2016.
Geochemical features of fault gas on Northern margin fault of
Xiqinling and its seismic hazard analysis[J].China Earthquake
Engineering Journal, 35(3):671— 676(in Chinese with English
abstract).

Sun Xiaolong, Wang Guangcai, Shao Zhigang, Si Xueyun. 2016.
Geochemical characteristics of emergent gas and groundwater in
Haiyuan fault zone[J]. Earth Science Frontiers, 233(3):140—150(in
Chinese with English abstract).

Toutain J P, Baubron J C. 1999. Gas geochemistry and

seismotectonics:a review[J].Tectonophysics, 304(2/1):1-27.

VicekWalia, Su T C, Fu C C, Yang T F. 2005. Spatial variations of
radon and helium concentrations in soil— gas across the Shan—
Chiao fault, Northern Taiwan[J]. Radiation Measurements, 40(2/6):
513-516.

Wang Jiang, Li Ying, Chen Zhi. 2017. Gas geochemistry and activity
of the Kouquan fault in Shanxi Province[J].Earthquake, 37(1):39—
51(in Chinese with English abstract).

Wang Xilong, Liying, Du Jianguo, Chen Zhi, Zhou Xiaocheng, Li
Xinyan, Cui Yuejun, Wang Haiyan, Zhang Zhihong. 2017.
Geochemical characteristics of soil gases Rn, Hg and CO; and their
genesis in the capital area of China[J]. Acta Seismologica Sinica, 39
(1):85—101(in Chinese with English abstract).

Wu Huishan, Bai Yunshan, LinYufei, et al.1997.The action of relay
transmission of the radon migraton[J]. Chinese Journal of
Geophysics, 40(1):136—142(in Chinese with English abstract).

Wu Jianbo, Zhang Hui, Su Hejun. 2014. Numerical simulation for
migration rule of fault gas radon in different overburden[J]. Acta
Seismological Sinica, 36(1):118— 128(in Chinese with English
abstract).

Xu Xiwei, GuoTingting, Liu Shaozhuo, Yu Guihua, Chen Guihua, Wu
Xiyan. 2016. Discussion on issues associated with setback distance
from active fault[J].Seismology and Geology, 38(3):477— 502(in
Chinese with English abstract)

Xu Xiwei, Zhao Boming, Ma Shengli. 2011. Method and Application
of Active Fault Earthquake Disaster Prediction[M]. Beijing:Science
Press.305(in Chinese with English abstract)

Xu Yongchang, Shen Ping, Liu Wenhui. 1996. Volatile natural gas
geochemistry of mantle—derived in eastern Oil and Gas area — Il
Volatile in the mantle helium, argon and carbon compounds[J].
Science in China(Series D), 26(2):187—192(in Chinese).

Yan Xianchen, Zhang Zeng, Wang Changling. 1987. Characteristics of
gas components in the overlying soil on active faults[J].
Earthquake Research in China, 1987, 3(4): 52—60(in Chinese).

Yang T F, Chou C Y, Chen C H, Chyi L L, Jiang J H. 2003. Exhalation
of radon and its carrier gases in SW Taiwan[J]. Radiation
Measurements, 36(1/6):425—-429.

Zhang Hui, Zhang Xinji, Su Hejun, Liu Xuzhou.2010.Field test on the
geochemical features of radon and mercury from soil gas on the
active faults in Lanzhou[J].Northwestern Seismological Journal, 23
(3):273-278(in Chinese with English abstract).

Zhang Peizhen, Deng Qidong, Zhang Guomin, MA lJing, Gan
Weijun, Min Wei, Mao Fengying, Wang Qi. 2003. Active tectonic
blocks and strong earthquakes in the continent of China[J].Science
in China(D), 46(S2):13—24(in Chinese).

Zhang Hui, Su Hejun, Li Chenhua. 2013. Field test on the geochemical
detection of concealed fault In Hezuocity[J].China Earthquake
Engineering Journal, 35(3):618— 624(in Chinese with English

abstract).

http://geochina.cgs.gov.cn H1EHLTT, 2020, 47(6)



AT F o

SIES AR - WY L R AR R T S PR A S —— LA g S W= i 1903

Zhu lJinfang, Huang Zonglin, Xu Xiwei, Zheng Rongzhang, Fang
Shengming, Bai Denghai, Wang Guangcai, Minwei, Wen Xueze,
Han Zhujun.2005.Active faults exploration and seismic hazard
assessment in Fuzhou City[J].Earthquake Research in China, 21(1):
1-16(in Chinese with English abstract).

Bt F 325 2% S ik

TR, XIHEHE, A, 2015, W25 13 b H, W
AT IR BTEAR[)]. HIRE, 35(4):1-10.

KA, EAEM, WH AR, 1994, IR RS B AR M BR fb 4
E[I]. HhEREL2E R, 9(3):48—52.

FEEEFE, O, AR, FIARAR, A AR 1998, /NI RT iR
S ER AL AR RO BGE AL RE[T]. MR, 18(2):155-162.

FEIR K. 2008, s ERHEAAE (D], ARG - BEIR S PR, 18(S):
594-599.

HhIERR, 2, AR, IR, 2/, 2013, AR AR R B L
B ERAL A FFIELT]. MR S AR, 37(6):976-982.

I, B 2, FP05, TAKR, PRI, 2016. FRIk— A1 ALK 24717 +
SRR B Sh R S [9]. K 5 BR Bl ) 2%, 36(6):504—
512.

ATy, BRHL, BEITHE . 1989. BTJR 42 Wi i SRS 15 )2 R
SR EENHE . PEILHE AR, 11(1):16-20.

[ SCHE, B PH, T2 [, GRG0, XIRLIE, AR . 2010, 5504 5 Wt
S B BHRFIET]. P EHRE, 26(3):296-303.

R B, BOCES, IR 2006. AT SO P KT EIRIBHTIC[I]. AR
HRPH T 242447, 33(5):536—540.

XIFEAE, THLC. 2009. 16 W7 )E 5 562 A A AR A A BB
T[], Mk ER2E i, 24(2):644—650.

XIZESH, BEEYE, Myshike, A0, 25 —I% . 2011, Wi)2 R ik e iz
PR3 Bl W 24800 rp ) BCPEFIE 0], HBRR, 31(1):67—-84.

)L, AR, R, AR . 1997, A R DN FH TR AL Sh Ay
BEWFFELI). P AR, 13(1):43-51.

TMEGAE, K ER, 2R, (RGN, AR . 2013, ZIBICZ 24T b2
AU 2 B A A R R SR R AT [T]. MR TRE AR, 35
(3):671-676.

S

MBS, TORKA, FREF-. 2005, e H I RO - R AU I B
Mrh RS2, RO B2 K B A4k, 25(1):78—80.

IV, A, BRAEN, mI2E2E. 2016, MRIRMTRIH LIS
IKHERILSAAFIERFT[T]. Hi2ERTL%, 23(3), 140—150.

FIT, A, WRAE . 2017, F1SRIET AL 2 SR A 2= AR AL R AE K )2
TESIPET]. HBRE, 37(1):39-51.

TE e, 2, R, WRA, SRR, 2R, fE ] 48, T, kik
5. 2017, P ERIE X £ 385 R, He, CO MBERfL2AHRAE K LK,
B[], HbRE2Ed, 39(1):85—-101.

RE, Az, FRET, BEERE . 1997, Ul a9 i sAE ).
HUERPI B4, 40(1):136—142.

LGN, KA, A7, 2014, Wi 2R AR 35 2 DT A
AEEAAN)]. HiFR 244, 36(1):118—-128.

WA, S, X gl AR, T ot BREEAE, SSERE . 2016. I K
JERE A SRR HE ], s, 48(3):477-502.

B, RO, SHEAISE . 2011, 15 Sl 2 T o Ty vk K
HIM]. JbET Rl R, 305.

BB, Y, XISCE, FIIAME . 1996, ZRFHIHAX R AR H g PR 1%
RO RIHLER b2 — 11, B URIE & Oy b 2 Rk S 0],
ERl2A(D ), 26(2):187-192.

AR, kg, FAIS . 1987, WiZE BB B AR O RRAE[D]. A
[ b7, 1987, 34(4):52—60.

SRR, DRVESZE, 2 RAE . 2013, S VETH BRI Z 4 TP b IR AL 27 000
Y9G [T, M T2 [I], 35(3):618—624.

TR BOETE, SR, XU . 2010, 22 TS SR L HESOR A
HBkAL, SRR IR 0], VA2, 32(3):273-278.

TR, MR AR, SRE R, DB, H D%, J4, B, EF. 2003.
rP | B (SR AR TR B S R S B [T]. R EREE, 33(S):12-20.

Kk, BCH, TWE%, KL . 1988, SARMIBRILF I R
WrZ P R HI]. R, 4(2):121-123.

JEBRRE, ST, Ha o, A2, TG, 2013, ARJIBRIR W24
H2 (W HbEREAAAFIELT]. PR SARER, 37(1):147-149.

RATT, BORMR, R, JOOR =, W, s, £, AR,
VR, BEATAL. 2005, AN T TG T2 00 55 1 R e B 1 DEAN (3]
M, 21(1):1-16.

http://geochina.cgs.gov.cn FPEHLT, 2020, 47(6)



