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Feasibility study on remote monitoring method of volcanic gas flux with differential absorption
lidar
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Abstract: Since the gas components in magma are one of the main driving forces of the volcanic eruption phenomenon,
understanding the behavior of volcanic gas is indispensable to understand the magma rise and eruption process.
Currently, with the development of SO, measurement technology by the DOAS method using the ultraviolet scattered
light of the sun, the amount of SO emitted before and after the eruption is widely measured. However, this
measurement method has the problem that it can only be measured during the day. In this study, we investigate a remote
monitoring method for volcanic gas flux using a differential absorption lidar that enables continuous remote monitoring
day and night.

Key Words: DIAL, volcanic gas, CO2

1. XC®HI

v I HOH ARSI (FEIZ Ho0 & COIE, KINWEXRBRGOEERFEH IO —>Thb72, KILTADZE
FrBMToLid, v/ ~LEH  -HMAAEBERMT LI (FAKTPH) KAWUKRTHD. E2EE (w7
~METR) R (777 X)) OF=42Y 7 BRNEEKIEB ISR & 2 D BAE KO FSMGELE
%ﬁﬁ V72 DOAS 75 (Differential Optical Absorption Spectroscopy: 7243 WU 57 J6i%) 12 X 5 SO I E HMF D % =

kv, EkﬁMWﬂakﬁwsoﬂﬁﬁ;w&Mﬁu&«whhrwé‘>wa, ZOREFIEITIE 2 DO
%ﬂ%é P, /Y ORHAEZHBET H72DI1E SO 2T TEA TSI THL. RERL, SO F~v 7~
D% @*“K'C&) v, ERDIE H0 & COs 7’;75*6(367 Flo, TOFEFIRGOBENEZ R E LT, FiE
DRERFICL > THEDEENRININD ZLEFM L TREZFH L T2, RIFORMLHEE
7§§'C“§‘f, U TNE A BCHGEN T — 2 EINETHIENRRAETHD. ZODEFETIEENRINT A
4% — (DIAL: Differential Absorption Lidar) ZH Tk O EOER IVLEEF YD CO, 77 v 7 A% WWET S
RLPITHON TN D

AR TIE, BRMOTESRAICERER TR ZSRINT A X —F AW KIUT AT T v 7 ADER
E= XY T FEICOVWTHEFERTA X —DEEBHIFICOVWTYIal—vardd.

2. DIALICKDKRIWWARIS v I ADRAIERE

AT, Figl IRT X DIAL TRKILWTAZEATLEBORNEMNP LAy 952 LI &
WHNPOKIUAAT T v 7 AEHETH. £, Fig2 IR T X9 2 MEEIC ﬁLTME%@é;O’%
ARG C DIAL A% v VB ZITV, &7 7 A RE V. n 12 kX bRkD 5.

Y, = 1

1 In (Pon(Rl)Poff(R2)>
240 Poff(Rl)Pon(Rz)

::f,m—&M@%wonﬁﬁkﬁﬂ®%woﬁ&E@wWMEﬁ@%,Pi fE7+%#ThHs. Fig. 3
Wy a2lb—vaildd onoff FHREOZERFREOHEM L, RTE LT AORESMZ7T. R, RIL
KIZ R T EEOMEmE & 5. kMﬁz@ﬁ7A%ﬁmmiuT®io IROLND.



Yn,pl = Y- Xn,bg ' (RZ_RI) )

TIC, Xnpg[mlIXE R AP A ET

KICHEONTKIUTAD T T LDRENS, AEBBICHIG LR Aw 2 o 72 E R o R EER S n'] %
K, ZNEMDT DI LI XV EEWE RO A AR SIn' 12K D, Z OB R B (RGH) vy (n/s]
ERLTCKIMATAT T v 7 2@'= S vyls N2 HET D, £z, —ROICHEDLDNLIBEMNTERLET T v 7 A
[kg/s]EZHTADyFBAEMgqs, 7R R EAENLTHLRANTRFTZENTES.

M
® =@’ I% % 1073 ®)
Ny
Plume transport speed n
(Wind speed) \
. -
Fig.1. Method for estimation of the gas emission rate from Fig.2. Principle for obtaining cross-sectional density by
volcanoes by the scaning DIAL. the scanning DIAL.
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Fig.3. (a) Simulated DIAL signals, (b) gas concentration distribution, and the range of R and R
for the gas column density measurement by DIAL.
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Fig.4. Positional relationship between volcano Fig.5. Area of wind direction with the flux error
and lidar (Top view). of less than 10% for different COq2
emissions.
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