46 4% 1 Hb = HF 3 Vol. 46, No. 1
2023 4 1 J JOURNAL OF SEISMOLOGICAL RESEARCH Jan. , 2023

g, RS R, AF. 2023, JLRtPYRERTG ShIErE CO, 15 R B URAIE S IREER M [T ]. Mgt 5,46 (1) 49 - 57, doi:10. 20015/

j. enki. ISSN1000 - 0666. 2023. 0011.

Li J,Zhou H,Chen Z,et al.2023. Degassing characteristics of CO, and Rn from active fault in western Beijing and their environmental

impact[ J . Journal of Seismological Research ,46(1) ;49 —57 ,doi;10.20015/j. cnki. ISSN1000 — 0666.2023.0011.

IERERBEZNEH CO, 5 Rn B SEFER HIME M

2 80 K

&, BEWA Y, HEE

(L BFRBHE B, b = 0652015 2. [ £l s R A w), b Bl 0630005
3. v R M AR BT BT s N SR, JE AT 1000365
4. LA HRR B ) A R S, b JBRy 065201)

. MRS W2 eI 7 3, i 0 A AR X bt P S B — o T T

A=Y S G m R iy

CO, 5 Rn WYL 2 St g A7 7 I aE, S04 RIS DX 407 JB0 SURFIE B ™ AR Y BRI R e . S5 5R R
JRE— v T BT SR B ) W S S X S ROV P I K KQ B, W T i e A B 6 1 sl M B 5 B
FEIX 3 2 W A0 b B SOk B B MR 1 0 2 P 22 R W PR AR AR AR, 55 AR B S U BR AL 27 15 7 R A —
B 3 FWIAB A RS CO, IIAETTHR 2920 0. 45 x 10° 1o P F# i IX 435 Rn P HJE 2 T 20 kBg/m”,
SHC BS540 B SR BBUATL RV, 14 Y J22 M T 7 FF 288 0, 3 43 W00 vk 3 5 F 30 kBa/m® B 50 kBa/m®, BT 4 5

07 2R M7 7K A B B 5% 9 A G o

KR B WA MR JERPEER; CO,; Rn
NERHS . 1000 -0666(2023)01 —0049 —09

HESES: P315.72 SHEKFRIRAD: A
doi:10.20015/]. enki. ISSN1000 - 0666. 2023. 0011

0 55

MR A 2 2 A BB R R R AT ) o fig
AR E ZE A H R AR L 5e iz B A
ERYIBE Al 7 A B 7 AN (U5 A T R TR Bk
NFREOAE B, R 3% H A nT B8 4 U R R
TP ARES, 7R —E IR (R
fF, TR, 1990) o 1 2l R 2 52 A 85
AUl , R 3 2EBLAY K LA KW I 3 B S AR R
PRAYIZ RS PR AL Tl , R R M DXk A I AR
MEZEGTZ—.

N DR SR B T S MR R B A A, RIS
WY T B, X R I 2T B M KT R
RN BT B —EE L. FNEA KR
WFFERIT, W SR BT 38 M Bk AL~ R AE 5 3 Bl

« WFE B HY. 2022 - 08 -03.

EE&WH: BYiiRECAEHRIBH (2019013090) HEH) .

WA o3 A . A 3 T h P LA R IX e 72 3 B 1
DG (JE RS, 2011; 22 fih3g, 2000; &
4, 20155 EEIRAE, 2017), dbAk, WESHWTRE
W SARALEE CO, . H, | FEERR% B HE
SOV ISR, IB4HE R, Hg S5 F Ak, X
R AR 2 X XS BR B 7 A — E B s2 e, 49
Zhou %5 (2016) il BF ARSI, A% A1) 1] M 5=
245 CO, MHERCE R 0.57 x 10° va, S5 L#
A3l B ekl X = SRR A Y (EER
&, 20115 Hypp Bt AE, 20125 FPIE T 5, 2015);
JAbe s (2017a, b) g T & AR vE b = 2
Wity K30 | b R A AT 58S H, R A vk A
PRI IE RN ; —282%35 (Chen et al, 2018; J&
ARTESE, 2014) WFSE T p AR I R 4y T 24 +HES
R Bl i A PR BRI, 5 1 3 4 X 3s 7 SR BBl
S

F—EEEN: & B (1982-), I, FEMFRAIERLAPTF . E - mail: 1021ij@ 163. com.

SBIFEER N A

(1983 - ), TREIE, FEENFHFE TREMSET . E - mail: zhouhe2008@ petrochina. com. en.



50 & B % 46 %

B WA NS LR R R LT
WrEOE LRt PE R 3 45 5 A NE mis shir e, H
ARG T Lo 3 2R W28 A D0 S PR R F) T 5 fi
WARIE . ARSCHEET X 3 AW R CO, 1 Rn Y
WS L S U AR A5 OR, A T X 2R
JBU AR, RGBT I SR B AR B OBE, PR
T WA I ORI 5 i ARG R, DL O
B M T DX S M LA R DX 7 M e B
BRPRIES %

1 Hb A

Jeathif T AL S, KRR TE b AT
EERL G ALES, BRIl & R A AR g 2 A~
s, ZMILEFgm, XISNBRET,
NE [i] B NW ] Wi 2440 B3890, wmh TAbat “ pikE
— M7 (P paRER . bt MR SRR ) Hh %R
AT AT ES U2 AR SR (TRf4R, 2010), BEE
S k=1 TS NN T S e m ) [ES S
HPEHE 3 2c 22 NE [a G sl (& 1), J2dba
I AP R XA F 2 Al (SRESE, 2017a; %
Fef s 1991 XIPE4E, 2001)

B — e T T 2R b i DX AR R K 1 —
% NE [n B, JEmFHILE s R W, M
B AIPE Ll BER 1Y S Al i (KA, 2017a) , )2
HrE 2l DO Bt M 8 B0 4 w2, Wi
R ERTEREE, MEANFE. mmE. £F62
WACPRAK BT, 4K 29 130 km, fifi[ SE, il /i
55° ~75°, FERI N IEWME MR (£EF %,
2005) . A3 WF5% 2 B iz W 24 b B 48 T LR A7 4
S LR I W AR T, H AU B i i X R A T b
HE . HbTE S B L S AR I TET O 2445 M T R E 4
(5K &%, 2017b) . W X 275 pU 28 30 AR 4 J&8 5 T 3k
300 ~500 m, HbFRAE 55 )E LI HLRD Bt K R b o
FthE.

JNGE L T 2 A0 B 1y O DR 2 U R
JRAT TACHT VG L, e T R e A By
koK, matARE KK ANFEILIEFrEA
VIR, K280 km, JEWTE, i) SE, il
f125° ~35° (TRZNAE, 1992) , W) = 22 7%
A H R R IA G Ak &R TS, Wl
X M R 5 = LIS RO o b iR A R

S 40°30'N

40°20'

40°10'

40°0"

39°50'

39°40'

5l
BHHRAHK oK% MR R IR AT R
SR A ERER ENAYERY B smE kK
Fpo MW R Ukl Fy: 4 011l I
F: K il S F U —R SWiB Fo ko W
F: 3h i1 Fy: /i L7 2

B 1 3w G 3 & 3 i AL K 3k i ol
B E AN R oA
Fig. 1  Geological structure of the main active

faults and the survey areas for soil

gas in weslern Beijing

P LR W 200 T 57 R HLRT A, R
ARLLFE R 5 5T PG Fe ke R R > SR, T
MLz zh 0], gL B ST U SR A g P o, A
AR RVEIE W= o Wi A AR IR/ A 28
Ig—at7, K260 km, JE[E NE, fiifi] SE, Bif
50° ~80° (fHHLHiAE, 1996) W FZ LT T
L RET A KA HET, X R R
WRRAT . RIS LRy B o

2 BHERIE T L

VAT ST RE T oL, T H 21T 2017 4F S
JIA2018 4F 5 A A MG 1AL RIPE AL 3 4506 ShFT R
(3 CO, A1 Rn AR LA Rod &, i Bedb st
MDA XA, ELRERT >, Al R0k o B S
IR PR A R B T RIS R o A —
MBI P E e (XWL) o ASE LBy KK
(DHC) | g HILATKrE B fEE H (DSK)  FIREIA A
(TYC) 70l T (&1, R 1), S



1 ZE A dURtPEERIG B2 CO, 5 R SR B LR 5E 5 ) 51
F1 TESIREREERNSE
Tab. 1 Basic information of the survey areas and the number of measuring points for soil gas
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Fig. 2 Sketch of arrangement of measuring
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Fig. 3 Sketch of measurements of soil gas concentration (a) and flux (b)
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Tab. 2  Statistics of soil gas CO, and Rn concentrations and flux of active faults in research area
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1991; Schlesinger, Andrews, 2000), W&y 1 1%
L CO, SR TEALHE M ER IR BRIRER 28 A
L AHLBT S AR YT B S 4 S AR ]
% (Ciotoli et al, 2007; @ik, 2008) ., & H
JEF CO, BRFRZS 1.5 4%, bR sl b 5
it Ak 8 Y CO, 7 1T 2 [A] F2 FH &8 1o Ve B I 23 X
NIRAERRE e F, Tk DA CO, %4
WREHN 0.5% ; CO, WEEILF] 3% ~5% I, 23l
PUACRIAK R R KA T CO, W EE & T 5% 1Y)
Whih, &R E =BT (Metz et al,
2005) , Baxter 4 (1999) %18 70 cm Ab + 3 S
CO, WKL T 25 18] CO, B XUBS ZKF-4 43Ry 5 A
GG (£3), CO, WEEMRT 5% W& T o= X
W B8 0 AR X 38, AR SCBIF 9 IX T ¢ CO, i <y ik
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U AE 3 AN X 4 R 22 B0 A CO, ¥k /N T
1.5% , JEICUE X5 P B I0 IX 5 DL b Al il s
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WF9E X Wi 2445 CO, i i AL ol 11.8 ~
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T v AR AR I X SR CO, AR HERGE | (2
3.58 x10° t) (% E4e, 2012), %k v [ i
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Tab. 3  Risk levels of concentration of CO, in soil gas (Baxter et al, 1999)

i
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KFE CO, M C (%) -
I C<1.5 AT 200 24 JE LR
i 1.5<C<5 o= B
m 5<C<25 iR 22 2 XU
\% 25 <C<50 L RE SV
v 50<C o 5 R KUK
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FE AN CO, 15, ANl KU T 25 ] v CO, AT BRSOtk
FWIRHR CO, IEMH KT 1% ,
FEWHI CO, nTKEIBIEHKEE (>15% ), Fifih Fasi) CO, w4 JL/N Py BALE BOEH

CO, 1E T 25 ALK A T BB B Bt E
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Tab. 4  Average flux and output of CO, from active faults in research area

o CO, Py it/ WK B/ HE R HiF/ H ikt AR DTk i/
(g-m™2-d7") km m ( x107 m?) (t-d™") (x10°t-a"!)
W — 33.15 110 145 1. 60 530. 4 0.19
NE L 29.99 74 145 1.07 320. 89 0.12
P 11 L Ay 284 28.52 100 130 1.3 370. 76 0.14
&t — — — — 1222.05 0.45
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Abstract

The concentrations and fluxes of CO, and Rn degassing from the Huangzhuang-Gaoliying fault, the Babaoshan
fault and the Nankou piedmont fault in western Beijing were measured in two consecutive years using the cross-fault
soil gas measurement method, and the fault degassing characteristics in the study area and their environmental im-
pact were analyzed. The results indicated that: The average soil gas concentration and K value of the Xiwanglu
survey area in the northern section of the Huangzhuang-Gaoliying fault are the largest, which indicated the strong
tectonic activity in the northern segment of the fault. The average soil gas concentration and tectonic activity of the
three faults in the study area characterized higher in the East and lower in the West which are consistent with the
geochemical background characteristics of the soil gas in the capital area. The total annual output of CO, from the
three active fault are approximately 0. 45 x 10° . The average concentration of Rn in soil gas in the Xiwanglu survey

3

area is higher than 20 kBq - m ™, the ground floor anti-cracking measures should be taken for nearby buildings,
and in some measured points which the concentration of Rn in soil gas are higher than 30 kBq + m or 50 kBq -
m >, waterproof treatment or comprehensive radon prevention measures are required to prevent Rn diffusing into

the buildings.
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