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Abstract: Methane (CHy,) is the second most important anthropogenic greenhouse gas with approximately 84 times the
global-warming potential over 20 years of carbon dioxide (CO;). But lack of understanding of the processes that control
CH, sources and its potential release from stored carbon reservoirs contributes significant uncertainty to our knowledge
of the interaction between the carbon cycle and climate change. For the detailed analysis of CH4 dynamics and fluxes of
source region, 4-dimensional CH, concentration measurement techniques with high spatial and temporal resolution are
required. We are developing scanning CH4 DIAL based on 1.6 © m CO, DIAL.

1. iIC®I

KEH D CO, JFEDOHMAHERIRRRIL DJFIK & L
TEHEBEINTWDD, A X X C0, D 84 5D 20 4
HERIE AR (LIRS & Hf > T\ D (IPCC-ARG), T2E{kf%
DAL DB INE, ABERICELS DL
ZHILTVD A, BARER S & Tekk ~ 22 HEHIR O
FHHH 72 25 5T AP O TUER B 22k Chh B, £ 72
BT CTIEZ R X —JHE LTHENDLD A X A
FL—FDAEGFHBINTEY . 4%, BRI
KHEDT 4 — KRNy 7 L HITALRFED A X
REOHE 252 28MbBEshd, ZUTxs
T DDA X DIERKREIEER A =X LD R
%iﬁﬁ’%@%#%%f%éo LirL., AHZ U ORFAFRIL
LI D 2, T ORAERIRE IR - 22/
BN — 72720, BUR OB FIETIZERD A ¥
VI EEICHEED 2013 CTHETH 5,
ZDT= A K v DREE D N ZE R FE AR O e
(4 RTTBLAD NEZETH D,

AR H AEEDORIFEIZHOWTIL., BURTIZZED

Lo EBRANTEEALETH D, {EUE FEIK 23 R E
SN DML — B BRI, A X DZE
M7 B A3 AT O R BLAIEE 1T 72, L — Dl o 725
WEEE L LI —5 y NEFIH L7z IPDA HER
BAFE STV 2 28 [1] e LN 1 /T RE C & 22 M 0 A
OB 220,

ARl T TICFR A DR LERAERICH D 1.6
pm CO,~DIAL[2] DIXEEZILET H 2 &IT LD 4
WA AT RE 72 CH,-DIAL #R2 R L., T DFEBFHE
PEIZ DWW TR L7z,

2. CH/DIAL ¥ AT A

Fig. 1 [T XD AX AT 1.6 um I E 7
TREE A b OIS B Y | Fhx A3BEFE LT 72 DIAL
iz 2 2 AREOPEIIGHT 2 Z & B3+
Thsd, RKFDRAZ R CO, JRIED &L 41T

WHEAEPRCWIIR S s B2 B 7=, i EfFr o
EEDZERINC SRR B BB K E W2 &3,
M2 BB CF 2 DSEATIFSEIC L D2 K T — 2 0 6
Do TS, FRZEEBE LVWOR, & 2~3kn
UTFORKIRGEERCTHD Z Lovn, IE TR
Bl (B ) % 0.5~3km & 5%E L7z, JIEHE (5B
Sy fRRe K OSBRI DWW T b | CO, IR BEICBE 5 28
ATHFFEIC X D BLAGE R & 2 E 4 100~500m K& OF

303 L, RBAZ REIZHOWTIE, 2285
ﬁ%%@bt%ﬂ@%ht.I%ﬁﬂL#&wt@\
CO,RELFEETHD LIRE LT,
14%
HITRAN data base
129% - Path length : 1000 m —CO02
Temperature : 296 K
Pressure : 1 atm (air) —CH4
10%
S 8%
3
o
§ 6%
4%
0% I || ‘ln Ll
1500 1550 1600 1650 1700 1750

Wavelength [nm]

Fig. 1 Absorption spectrum for 1km propagation of
CH, and CO, around 1600nm region calculated from
HITRAN database.
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Fig.2 Block diagram of the combined CH, and CO,
DIAL transmitter.
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Table 1. Specifications of CH, DIAL
On wavelength 1653. 726 nm
Off wavelength 1654. 106 nm
Pulse energy 2 mJ
Telescope aperture 25 cm
Repetition rate 500 Hz (250 Hz pair)
Vertical resolution | 100 m
Averaging time 10 min.
PMT Q. E. 8 %
Optical efficiency 20 %
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Fig.3 Simulated error of CH, DIAL for (a)
horizontal observation and (b) vertical
observation.
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