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A proposed method to discriminate a gas derived from deep underground by focusing on the
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Abstract: Focusing on the release of gas derived from the deep underground (underground gas) to the
surface through cracks and faults, researchers have investigated the surface distribution of cracks and faults
by measuring the concentration and isotope ratio distribution of gas in the atmospheric environment. The
authors are developing a method for rapidly capturing spatiotemporal changes in methane and carbon
dioxide concentrations in the atmospheric environment using a portable analyzer that uses cavity ringdown
spectroscopy. Small changes in gas concentration in the atmospheric environment include the effects of
underground gas and multiple emission sources such as animals, plants, and automobiles. Removing the
products of non-underground gas from the measurement results (screening) will improve the estimation
accuracy of the surface distribution of cracks and faults. In this paper, we report an example of the screening
of each source gas. The screening could exclude most of the effects of automobile exhaust gas and
exhalation. Still, it may be challenging to distinguish the effects of microbial fermentation gas completely
from underground gas.
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RANUHENDTATHDEBZX D ERHY L
s ns.

i IS T SR T A ORIEREFIIES S
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DIRE DM, AFH ADREAT AN L 2% 7T AR
DIIRIRCHL T T A DFLEN T2 D356, BENZ
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5 BEMRIZEHTSH CHIREE COREDERR. (a) $&SaFE0ER (K l1a), RIERMBEHRLE 2 —0DER
BXUEEE (®1e), (b) EWRERAL & 1b), (o) HMEARDAR—) U IHE S UERE - BMEEREHBICR o0

BiEERR (R 1d), JetEtuisiDREhEREOEL ( 1c).
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D I AR D G728 Ei3E 2 Hivs. Akl
AL 2 B AR A JIWFFEBR RS IRAEGR A
Jok o — O P ERiER 2 TR B A7 AR
JEOHENJE O KD DIl L 7= T AD A X
FER L OB UIRRIRE ISR & 2R 60 &
L (XX PR K 70%~H) 100%, (b
IRFRVREE : 5 0%~ 26%, =IINEA, 2017) (X
4b), ZOIRESOEE, HTFKFNLIEFEN AN
WA AT DR, A& & TSRO TR
SOEFREENRE S B Z L ITRNLTAEL S
FER DR KV A SIS (HLEDs, 2020).
1 EER O ERAEIC RN CTHE R K A 2 B
F O IR D R Tl L T D IRAED D
KD EF 72 I KD HETIOIRTIZ L 0 BT A
NEUT-RE, WL T ADA 2 L EEITE L,
TRAMUIREIEE IR, — 5T, B ADBERIC
PV, T A DA L ARBEIHRL 720, FHxRY
\C bR T < 225, AGEHIROFRE)E -
BT L B 2 Ieie LR O R iy
RO E._EIZ U TR SVl B AR,
AR OVEER 7K B ORLH AN K D50k
RAECTZLDOTHLYE, WHET AT A #
PREEDK 30%, RUIRFEIREENK) 70% & 72
0, 2720 BT ADPEATRIE L RIS LS.
A O T H A D A 2 s LRk
T, FITHERES T OB OBEMZ K D 00
FINTBGRIZ LD A SN B2 BN TEY,
ZOEENTTIT A F R FAUIRFEDIRF RN A
FARE K BRI 2 S B ST g (il
ZNH, 1995; JARIEA, 2012; Miyakawa et al., 2017).
BENAE D AR HNE, SRR ~DOW
ENEBORREMMUFERIC L 0 Bl b Z E b A
L% EEZDBI, ZOBAL, RROMEE 7 1
~ NI 4DATHIRR T, VA~ T
T 7 4 EMETITEY, A - RIRAT AR D5y
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MELTEOTERD LI SELTEZLNLTWND
(Binjie, 1992; Y<H, 1994; Larter et al., 2000). L
INUIRING, HITF T AD A &2 ARER IO b
IRFBIRFEI R DR OENCY A7 a~ h T
7 A LD TIE /e <, X 5¢c DX H 7R
WTEARE T A B BN LSS AR E LT
2.

43 RY\Yy—=2%

42 BiCOBLEEHEZDH L, AX U REL
A LERSRIREDOBIRK (K 4, X 5) 2B\
DRIRAEN DZZK[ORNERER OB L 0 TRl
FE (AR L 0 A & R L, TR
FREEDMERUVEIR) (2%, T RAOIRAWNE G038
FAUTRERERD 7 1y FENDHZ RN &
DD, W, R A DR L O _Elo
fEik (BURRR L 0 A & AREDMKLS, TR
TREEDS mEVOEIR) [ ZHIERERS T 1y b S
&, HWTEHADRERR CThH->ThH, £OH AL
NI A DB LR ZIT TWDHHTATHD
ATREMED R W W CTE D Z &30 D, 12720,
ARG « BERIEEESRERIC R 55 TR
et Kb RHEOE E TR Sh T AD K S
\Z, WFHATHS>THHDEATAREEXH]IT
ERWVWHDOLHLZ LITHET AN ERDD. A
#75 CRDS 73 AT A% AV C IS el
BT DIERIe T APRET — 2 X L TR U —=
VI ERITOYE, £ PITHE T A OMRWEEA
FIUTIRR S G T — 2 DA a5 2 &
PAENTHD LEZ, RIRIEIT ZDIEF#RD AR
BT DT — 2 &R (A7) —=7) L,
TNALES 5T — & OHOEERIT L (K
6).

A7) == 7%OT—4% (K 6) OHEX -
IZBIT DAL ARSI ZK 7 1RT. 4.1 HiT



KREBEFORAZ &

MEAL IR TR EZALDOBIRICER LTz

IR AT A B

RKD7-HEEEORREE, X7 OHEXA 7 —/L Tl
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F—H1%, 42 8T 5a 2FIE L TRR7Z XIS,
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ROt RML |, 35 LOKHIEEREAC RSN D K9
TR AN PREEDY 5 ppm A RE LB DHEHT
— 2%, RRDAZ AR JO TR W RFRRE
MENCERI2 D Z LI L DA ) —=2 T OHHUE
M CRIRFEAT A & KRR & DIRARR) ~DREE %
Tl WeEB 2 oD, IREGETRT 285y

D 12 TohDHRK[DMBUZIT N K 5 72 el R
EOT =2, A7V ==k 0 &b E
NIRNGERETHINSNA LA EVED, K
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239 1.9 ppm THY, 2.0 ppm DA X PN
BUN S NI OWEDEALRIE, K 5%AmH T
bD. TAPREDIHTHERIT, HGIREERIRDIR
FECIENZAL, OWTIRISRER S O3 R i &
STHEBEEZTS. CRDS HHTEEE PN OIRE
RIENI—EIZRD LI ICHIEEIhTRY,
Picarro #1:0> CRDS % FHV 7z AR L /A4
B OGRS ZE ENEZ BT 2 R 72 st SR
EbHE& (Kwok et al, 2015), KZEREFIZHBIT S
AL R TAVIRFADIEICEET S CRDS 7t
BB DR AR MR AR Y, RS
HIZIIT B A & RO bR R DR & bl
T 5 LIETEDIZE/ NIV ERHES T
5. —JTC, EHROWFE E TR T AR
BAOERNZ KLY —RHY - RPN Li5E,
EHATHD A X DOIRFENK) S%DOEE %%
F LA 2IC B 2 Bis.

WMEHTATHD A X o ERERNSRLETDHHE,
TRy T APRPE DI OB E RS 5720, [
R IR IR TR & DZ OMMOBEE AL L [F]
BRRHCEUS T2 Z EMEE L. L Lanb, &
Holal IR LM ERIE T D, R O i &
N5 TR L A X T, HITHEREW R A
ThorZ b, 5¢c THPRLIZEDIZ, A&
YN X D30 L MU 0 A & DIXBIND7 2 RiE
WEUAD., ZORBEE, *42& “BBRFED
RS DL ERNRLLDIE WA 152 = & TR
WISATRETH DD, TR A B35 2 &b,
R PRI O e TS I IR & TH D, —
T, RAVEEST LI RER SO, sy &
L CORRARET HMEANTEEDT A ORI R
ZERACEIG L, A X RS IBLRERE &
DOWRFELEIRIEL T DA THDH EEZD
N5, RERAES T2 81%, AlROFERsy
7T APRE D ISE DB R BRI DI ) D
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IACOFBENRET D Z ENAREL 725 Z LD,
HF AT A D SHTHE R DI AP Dy INEAL,
Zigamd DBRCZ K O THWO TE - FiE
ToD (Sugisaki, 1987; JII32, 1991; Sugisaki et al.,
1996; Miyakawa et al., 2010 72 &). 4%, AfaT
BIRLIZA Y ) == T RERYUEET D202,
PEANEEAT AT K IR OISR AT 5 2
EDREE L.

5. F&®

EH DL, BRSOWE AW U CHEER A E
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U 27 BT L hy e T TR TR S &
BDRZEREEF D A B R0 " RAUIK TR Oy N2
P22 LA WICHE 2. D 2 & T, BAWE O
3R 2 RS D THEOBISEICE D #LA TV .
REERBEH O AT AYREE DRy IS, BT
J& %18 U CHIER A~ S VD HE F T ADIHR T <,
iy B B H78 E OB O TIHIRO RN &
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FROERS 2T (A7 ) —=27), BEOHr
J& DHIZE 73T OHEEREEE DIA) B3 L OFREDZ)=:
LR S ND. AFCI, AbiiEE g
FERTIZRI DA B & Lic A7 U —= 7 Tk
DOffFEtRER AW L.

BRI A DB T 572D, ANOFE
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PRAEWE DBIURIEA TR, T A DRERER &
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MW7,
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ZHib.
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