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Abstract

Based on the gas anomaly source algorithm model in the atmosphere, the determination index of
vertical concentration gradient is given to determine whether the gas comes from the local area or
from remote drift. Based on the AQUA/AIRS hyperspectral data from the United States, the spa-
tio-temporal echo evidence of spatial information is obtained, including the physical information
of the path from the atmosphere to the surface, and the chemical information of the path from the
atmosphere to the surface. Based on the Luding M6.8 seismic satellite spatial information and
surface observation information, the organic combination of the two is realized through back-
tracking and positioning. By means of detectable algorithm model, quantifiable index and verifia-
ble seismic event, the passage and trajectory of gas release during earthquake are summarized
and traced back. The results show that the source material carries a large amount of source ma-
terial information with the fault overflow gas as the carrier, and there is a gas transmission chan-
nel in the co-seismic process between earth and earth.
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Figure 1. Variation of CH, concentration at different heights in AIRS in ascending orbits under the background values of the
EQ area—the days before the EQ—the occurring day of the Luding M;6.8 EQ
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Figure 2. Variation of CH, concentration at different heights in AIRS in descending orbits under the background values of
the EQ area—the days before the EQ—the occurring day of the Luding M6.8 EQ
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Figure 3. Variation of CO concentration at different heights in AIRS in ascending orbits under the background values of the
EQ area—the days before the EQ—the occurring day of the Luding M6.8 EQ
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Figure 4. Variation of CO concentration at different heights in AIRS in descending orbits under the background values of
the EQ area—the days before the EQ—the occurring day of the Luding M:6.8 EQ
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Figure 5. Profiles of vertical gas concentration of CH, and CO at the point of maximum gas concentration; (a) Profile of vertical
gas concentration of CH,in ascending orbits; (b) Profile of vertical gas concentration of CO in ascending orbits; (c) Profile of
vertical gas concentration of CH, in descending orbits; (d) Profile of vertical gas concentration of CO in descending orbits
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Figure 6. Distribution of vertical gas concentration of CH, and CO at the point of maximum gas concentration; (a) Distribution
of vertical gas concentration of CH, in ascending orbits; (b) Distribution of vertical gas concentration of CO in ascending orbits;
(c) Distribution of vertical gas concentration of CH, in descending orbits; (d) Distribution of vertical gas concentration of CO in
descending orbits
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Figure 7. Profiles of vertical gas concentration of CH, and CO at the point of the epicenter; (a) Profile of vertical gas
concentration of CH, in ascending orbits; (b) Profile of vertical gas concentration of CO in ascending orbits; (c) Profile
of vertical gas concentration of CH, in descending orbits; (d) Profile of vertical gas concentration of CO in descending
orbits
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Figure 8. Distribution of vertical gas concentration of CH, and CO at the point of the epicenter; (a) Distribution of vertical
gas concentration of CH, in ascending orbits; (b) Distribution of vertical gas concentration of CO in ascending orbits; (c)
Distribution of vertical gas concentration of CH, in descending orbits; (d) Distribution of vertical gas concentration of CO in
descending orbits
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Figure 9. Profiles of single-day vertical gas concentration of CH, and CO at the point of the epicenter; (a) Profile of vertical gas
concentration in descending orbits on August 5; (b) Profile of vertical gas concentration in ascending orbits on August 13
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Figure 10. Horizontal wind field at 10 meters above the ground at the epicenter of the Luding M6.8 EQ; (a) Wind direction
diagram at 10 meters above the ground at the epicenter; (b) Wind speed diagram at 10 meters above the ground at the epicenter
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Figure 11. Wind speed map of each layer at the epicenter; (a) East-west vertical wind field at the epicenter in September; (b)
North-south vertical wind field at the epicenter in September
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Figure 12. The gas concentration map below 600 hPa at epicenter on August 5 before the Dujiangyan M 3.3 EQ); (a)\VVolume
mixing ratio map of CH, in descending orbits; (b) Volume mixing ratio map of CO in descending orbits
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Figure 13. Anomalies of CH,4 (a) and CO (b) before and after the Luding M6.8 EQ; (The data of AIRS from August 2nd to
September 7th were slidingly averaged, and then the outliers were calculated according to the sliding result)
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Figure 14. The maximum concentration value point map of CH, concentration in AIRS data from August 1 to September 7
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Figure 15. The plane trajectory of moving gases fitted by AIRS data; (a) The trajectory of CH,; (b) The trajectory of CO
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Figure 16. Location map of six fluid geochemical observation
sites along the Xianshuihe fault zone
16. BEIKGATHTZY 6 AL BRI SN S AL B [E]

PARREE ST FUBTRI[15], 4432 VAR Hh 1) 2 1A sl R AN S E A 1R S Ja SR, 4B AT AE B /K]
Wi P a AL B, BOZR e AR, (H AR AR A A B R R A BRI B A R, Rl
MBI 1 L1 B 2R ) e T BERE TN oK o S — A B s s MR W AR T S DAL . 720 s B (R L st s
M EIFZHT 20 2R, A CO, I ZURETL -

3.2. BMRICERERSE

o ] 75 ey M R T FE BT DU b AR S 7 A 1 MR A 2 B SR B M R T AR R,
BT SOOI TRRI . F R DL M ORI s AR RO, 2022 428 H 5 H~9 A 1 H HyikfE R
WA 50 ppm: 9 A 1 HJEKE 2T 5l 2 ppm, 9 A 5 HAE(4 16).

DOI: 10.12677/ag.2022.1212164 1699 HOERAL R


https://doi.org/10.12677/ag.2022.1212164

B

3.3, WREBERNSERE - RFEROYBRFERMZIEE

ARERSEAE FRERAE, R RR)ETFRZN S FIRESMBEEZRE RS A3
PAVREEAE RSB 3 TIRE R, W2 3% SR &P AR o3 R s TR B A 5e A 5, il b, H,
28 H5H, CO, &/ 8 H 15 HHIUKEM MM . nfLlX AU, SRS KERZREH. B4,
XA AR H 25 (B T BT [X St A #VLHE — AN S i ) 5 PR A S B AR I 162 AME R AL
SR Z Y H 1) 38 AN B AT AT AT A FE I BRI R AL A1 2 3K 4 ) S A5 O

—e— CH,

2.88 1.8

2.84 o)
g 8
g 165
'Q_‘wj 2.80 =
E 5
= 2.76 1,4&
B 3
° 272 %
X 129
T 2.68 g
o =

2.64 1

CH,

2.80 CO 1.8
o a
£
5275 =
.Lm’ 1.6 ¢
g =
£2.70 =
(=]

i 145
2 [¢]
— (e]
é2.65 g
= Lig
©2.60 g
2_55| | | | | | | I | |
2022/8/1 2022/8/5  2022/8/10  2022/8/15 2022/8/20 2022/8/25 2022/8/30 2022/9/4  2022/9/9

(b)

Figure 17. Time series curve of correlation coefficient of XCO & XCHj,; Above: XCO & XCH, in ascending orbits; Bottom:
XCO & XCHy, in descending orbits
[ 17. XCO & XCH, WHEX R ¥ FiiLk; LB AHIRZSH XCO & XCH,; TE: BEHAKZSH XCO & XCH,

Table 1. Correlation coefficients table for three time periods: background value field of the EQ, before the EQ, and during

the EQ
F* 1. Pt EBal. B3 AMEHEEMEX R
ek 7] B XCO & XCH, (JH#) XCO & XCH, (F##h)
5 517(2022.8.1~2022.8.29) -0.17 —0.20
7% i1 (2022.8.30~2022.9.5) -0.38 0.93
I (2022.9.6~2022.9.9) 0.91 0.02
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