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Flux Estimation of Large-Scale Emission Sources by Scanning Observation using the Mobile
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Abstract: To achieve carbon neutrality, efforts are underway to reduce greenhouse gas emissions and evaluate the
effectiveness of reduction measures. The largest target for evaluation is CO2 emissions from large factories and urban
areas. However, it is necessary to improve the accuracy of evaluation to eliminate the uncertainty of these estimates.
For this purpose, a CO2 emission estimation system using satellite observations as input has been developed. On the
other hand, the gas concentration distribution images obtained from satellite observations need to be verified due to the
large spatial variation in the measurement error. Therefore, we have started to develop a mobile CO»-DIAL capable of
performing 3D scanning observations in the vicinity of large emission sources. In this presentation, we present an
overview of the mobile CO2-DIAL and simulation results of scanning observations.

Key Words: CO», scanning DIAL, emission estimate

1. FC®IC

H—ARr=a— M NVEBICHET, BEDRETAEHEOHI L EOHBEROGHMEEZFMT 57D D
BOMARED SN TWD. T OHEKOFAM IR ITKIFEIEHIRLE T E DD CODHEHETH 54, £
OFHFHERLCHFE I A EER DV EREEAPIRD LN TS, ZOEOEWKEETCOBEHEEZ ERN
WCFEM T 5720, WEBHT -2 %2 ANhE Lz CO, SEHBHES AT L0MENRED SN TNWDE. —F,
0CO0-2/-3 X°> GOSAT-GW 72 EORENR T AHEBAIC L VB LN D P ARESAEARIL, HlERRZE O 2=
EEMPRKRENTZORIEDLELINTWDEHOO, R&BHAORMNRT — X ZRAET 5 FIEEIRZEHINT
WV, F I TCEHRAITHMEmMIST EORME R EICEKA LT COMEMEB ORI EREE D LM A & &7 M7
7%, KHEMBPBEHBEE T3RITLAF v VBB ATEER AIIRE CO 74 ¥ —ORBICET L TND. K3
FTIHAFT v BRI FTREZR ATHET CO-DIAL OMEE & 2 F v VA I 2L —Y a VRO W THET 5.

2. FIHREIR & v B CO-DIAL

Scanning mirror
@ :0~360°
6:-4~52°

. — A N s Narmw-_baﬁd cw Nd:YAG_
HBxid, CO.BEOHE 2 7 7 A4 LEH locked an iodine absorption line

ET D700, BERER 1.6 um Z5WIL T
A4 X —((DIAL)Z B L7 Y. J0iE kL —7

N y: e 1 B
B O T O 60cm O¥EEL Hvwg  10m J oPG Expander x10

LD pumped Q-sw Nd:YAG

Telescope
b 25cm

%}‘E 9%km F TO CO:» %};ﬂ‘ a7 7 A /1/%% Y)E\IJ 15730m (Optical Parametric Generator) [ “1573nm -
Y O IFETEBE L TR & o R RS - . S
iber switch 5 IF(1573 1hm)

AT 72 Y. 2015 D I3EEEZ N L—F 0
ODHREMBIKRFOR FBBI=ICIBHRL, ¥ —
Ty N ERE T RIS D & E 0.45km 0 6
25km £ TO CO RERE 07 74 V%,

A
°f | DFB-LD Bsmmmmjﬂ_,@
N ND filter 51 ND fifter
| DFB-LD

90/10

552 4 WEHE 300m, Y W THD 1 I ] C I R Wavelengih controlled unit 1o ADc|
FLOICBEEMBIHIZIT> Tz, 5122016 including CO, reference cell

10 A5 1% 3 1 & DIAL IZ & 5 %48 O [ H
BRI 21T, BALEOREKEZED TV

2 Fig. 1 Schematic diagram of the scanning CO,-DIAL
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Fig. 2 An example of PPI scan CO,-DIAL Fig. 3 Schematic diagram of scanning observations with
measurement at TMU. different scan modes near a large factory. (PPI: Plan-

Position Indicator, RHI: Range-Height Indicator)
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Fig. 4 Horizontal distribution of CO2 mixing ratio at 300m
altitude calculated by the advection-diffusion simulation.



WIZ3WIE CO IBENMET VT —Z 64 DIAL A% v UBUIICK T 5 HB T IHORENS 2 RD .
Fig. S5 IZHBEHT O 1.5km B ICHE L2 DIALIC X 2MA 8E, AX x> AT v 7 SETODPPI A¥x v
BRI, Fig. 6 [IZFEBFTOK 1km M RICHEB L7 DIALICLXAAX Y X5 v 7 1 JED RHI A% ¥ D%
DIAL AR5 D CO DEE N AilX % /59 . DIAL O EH AT & A% ¥ U #iPH I Figd TR LTW5. nB%
FLAIT AR EEEE I00m B IC 7 ey FLTEY, BN Figd DA 7 —R_R—ORBEIZHIGELTND.
KIBEEFRLTEOEENPLHHEND 7T v 7 RA2HETHEOITIT T — b OWRE S 2 55 12 Y)
BREMERETDH LWL VERBEEOREMNRAGE LD, —H ELED CO, 7N — AFROEIC LV IRE S
HNREALT DD 1L Ay OB GEEERNERD . Ay VEFBIZAS Yy VAT v TICHUIKRET A0,
WE R AX Yy VI EAFS Y VAT v T ERETDHIIENEETHD.

= 180421 21:0 LT elev=8(deg) azi=0 - 90(deg)

3 = 4 ] (] > g & o
.0
.O
,-" 180421 21:0 LT elev=1 - 30(deg) azi=0(deg)
o = 1.0 . ~—s
.'. ® o® c..
0‘. .'.. ®
o 0.81 L
E .'... .... ol
= iy o6 \ '.:.-
] o =
o > o oo
é o® o g s o ..:o:'
> o | 041 ‘\ § o® o q
0® < ‘ 4 ..oc"
' L 21 ....‘
e 0o’ ...o.o"'.... 0.2 -"!8;..0 e ‘ ..ot:uoo
....oo.'....oo°"‘ lm“mli;igu °
aoe 0.0 + ALl . . .
0 1 2 3 4 5
r , - v Horizontal Ranae Tkm]l
0 1 2 S 4 B,
X-Range [km]
Fig. 5 Simulated CO- mixing ratio in DIAL Fig. 6 Simulated CO- mixing ratio in DIAL line-
line-of-sight directions for PPI scan. of-sight directions for RHI scan.
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