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Table 1 Variations of atmospheric CH; concentration near ground in Beijing
before four earthquakes in Tangshan, Luanxian, Hejian and Bohai

HE dbxt CHq 3 BEMME
9145 H30H HM(H.H) 521 5.29
M5.1, A180km  CHg (ppmv) 2.92 2.36
WHOIETH27TH H®(H.H) 79 710 711 7.16 7.9 723 724 725 7.26
M4.6, A200km ~ CH4 (ppmv) 5.4 6.2 3.1 93 45 56 30 316 2.6
FH914:8 A108 HHM(H.H) 7.28 729 82 83 B84 85 86 88
M3.8, A158km ~ CH, (ppmv) 4.5 3.59 4.43 3.28 3.2 27 3.7 3.9
Ego14F£9H2H HWI(A.H) 813 821 831
M4.6, A400km CH4 (ppmv) 3.6 3.2 3.65
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MLS fit MLW 43548, FEREEMPELERMAR; HoO hRIHPKREE, £
BRAKXSKREENEY, DT ASEHERESHEAKXSWEEZ. 1(3015) f1 1(1300)
ML 3015cm ™ # 1300cm ™! N LR EE RS RE, BAh W/ (m?srem ™) ;5 a,
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% 2 FRAXSTHEHEE 1(900), 1(1300) 1 I(3015)
Table 2 Radiances 1(900), I(1300) and I(3015) corresponding
to different atmospheric conditions
ATM TRO
H,O DT  TI{900)x107*  I(3015)x10~° W/(m*sr-cra *) I(1300)x 10 W/(m?*sr-cm 1)
(K) W/(m?srcm ') a b c d a b c
1.0 0.0 11.0 6.16 5.21 5.55 5.89 2.35 2.15 2.29
(15.4)  (9.9) (4.4) (8.5)  (2.6)
0.7 2.0 11.4 6.96 5.84 6.17 5.56 2.46 2.25 2.38
(16.1) (1L.5) (5.7) (8.5) (3.3)
1.2 2.0 109 5.95 5.04 5.37 5.69 2.29 211 2.24
(15.3) (9.8) (4.4) (7.9) (2.2)
1.2 -2.0 10.6 5.75 4.89 5.23 5.54 2.29 2,11 2.24
(15.0) (9.0) (3.7) (7.9)-  (2.2)
0.7 -2.0 11.0 6.58 5.bb 5.91 6.28 2.44 224 2.37
(15.7) (10.2) (4.6) (8.2) (2.9)
ATM MLW
H.O DT  I(900)x10~%  I(3015)x107° W/(m*sr-cm ') 1(1300)x10~*W/(m* sr-cm ')
(K) W/(m?sr-cm ') a b c d a b c
1.0 0.0 7.42 2.14 1.82 1.90 2.02 161 1.49 1.55
(15.0) (11.2) (5.6) (7.5) (3.7)
0.7 2.0 7.68 2.38 2.00 2.06 2.21 1.67 1.53 1.60
(16.0) (18.4) (7.1) (8.4) (4.2)
1.2 2.0 7.65 2.22 1.88 1.94 2.07 1.61 1.49 1.55
(153) (12.6) (6.8) (75)  (3.7)
1.2 -2.0 7.17 1.98 1.70 1.78 1.90 1.58 1.46 1.53
(14.1) (10.1) (4.0) (7.6) (3.2)
0.7 -20 7.19 2.09 1.78 1.87 1.99 1.62 1.50 1.56
(14.8) (10.5) (4.9) (74)  (3.7)
ATM MLS
H.O DT  I(900)x10~%  I(3015)x 10 ° W/(m®sr-cm ') I(1300)x10 % W/(m®sr-cm ')
(K) W/(m®sr-cm ') a b c d a b c
1.0 0.0 10.4 5.45 4.63 4.99 5.3 2.30 2.12 2.23
(150) (8.4) (2.6) (7.8) (3.0)
0.7 2.0 10.7 6.10 5.14 5.37 5.91 2.40 2.20 2.32
(15.7) (12.0) (3.1) (8.3) (3.3)
1.2 2.0 10.5 5.35 4.54°*% 4.79 5.19 2.26 2.09 2.20
(15.1) (10.5) (3.0) (7.5) (2.7)
1.2 -2.0 10.6 5.22 4.44 4.70 499 2.25 2.08 2.19
A (149) (10.0) (4.4) (7.6) (2.7)
0.7 -20 10.5 5.88 4.97 5.23 5.57 2.39 2.20 2.31
(157) (11.1) (5.3) (7.9) (3.3)
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% 3 TEASTHRE T:(3015) 1 T,(1300)
Table 3 Brightness temperatures T;,(3015) and T;,(1360)
under different atmospheric conditions
ATM I TRO
H,0 DT Ty (3015)(K) DTy T, (1300)(K) DT,
(K) a c (K) a c (K)
1.0 0.0 280.21 278.34 -1.87 266.62 265.62 -1.00
0.7 2.0 282.44 280.24 -2.20 268.34 265.62 -1.26
1.2 2.0 279.59 271.75 -1.84 265.62 264.79 -0.83
1.2 -2.0 278.97 277.28 -1.69 265.62 264.79 -0.83
0.7 -2.0 281.41 279.47 -1.94 268.03 266.92 -1.31
ATM MLS
H,0 DT T3 (3015)(K) DT, T, (1300)(K) DT,
(K) a c (K) a c (K)
1.0 0.0 278.02 276.45 -1.57 265.78 264.62 -1.16
0.7 2.0 280.03 277.75 -2.28 267.40 266.11 -1.29
1.2 2.0 277.69 275.74 -1.95 265.12 264.12 -1.00
1.2 -2.0 277.25 275.40 -1.85 264.96 263.95 -1.01
0.7 -2.0 279.38 277.28 -2.10 267.24 265.95 -1.29
ATM MLW
0,0 DT T, (3015)(K) DT, T,,(1300)(K) DT,
(K) a c (K) a c (K)
1.0 0.0 262.30 260.43 -1.87 252.97 251.68 -1.29
0.7 2.0 264.00 261.70 -2.30 254.23 252.76 -1.47
1.2 2.0 262.89 260.76 -2.13 252.97 251.68 -1.29
1.2 -2.0 261.08 259.41 -1.67 252.33 251.24 -1.09
0.7 -2.0 261.93 260.18 -1.75 153.18 251.90 -1.28
ATM SAS
0,0 DT T,(3015)(K) DT T5(1300)(K) DT,
(K) a c (X) a c (K)
1.0 0.0 272.09 269.96 -2.13 261.15 259.88 -1.27
0.7 2.0 274.18 271.69 -2.49 262.74 261.15 -1.59
1.2 2.0 272.00 269.76 -2.24 260.43 259.33 -1.10
1.2 -2.0 270.73 268.84 -1.89 260.25 259.14 -1.11
0.7 -2.0 272.53 270.04 -2.09 262.04 260.79 -1.25
ATM SAW
H,O DT T3(3015)(K) DT, T,(1300)(K) DT,
(K) a ¢ (K) a ¢ (K)
1.0 0.0 251.20 250.03 -1.17 244.35 243.57 -0.78
0.7 2.0 252.55 251.06 -1.49 245.37 244.09 -1.28
1.2 2.0 252.16 250.62 -1.54 244.86 243.83 -1.03
1.2 -2.0 250.18 249.25 -0.93 243.83 243.04 -0.79
0.7 -2.0 250.48 249.41 -1.07 244.09 243.31 -0.78
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FBOIRA 1(900) #1 1(3015). K& 1 HHIEHTER/RIER CHy ¥EER, 4 FERKSK7EHR
TREERS AN 0, 2, 4 70 6°CRIAIESL, 1(900) F 1(3015) Kb I iR B A ANTT I o0 5 FEHL
EEERINAEAT, CH, WREREIN 1 4%, 72 5km LI TR0 2 45H7E 2km DATHh0 2 4%
BB x 5, BREM=AKKR. CHy ER M 1(900) %A%, {2 I(3015)
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RbFE L IE R CHy ¥R EERAY KIS A] e e CH,y MR A% M. Hitk, A 1(900) #1 I(3015)
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A EHMEER T, [(3015) EERIHERM R st CHy R, Hik, 7%
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B

Hifl: BRABERHAARFELAZHRRHET CH RENETH, ZALERHE.

R

®EE, BER, SERL WMHE, 1990;12:243-250
BES, REAE BES MEER ., 1990;37:291-294

WHE, MHE, WA MHEE, 1990;36:1324-1327

HEMER “ —LENFEFIE” /BH —hAtAFEEUER, Jun: BN, 1982, 272~292
Kneizys FX et al. User’s Guide to LOWTRAN 7, AFGL-TR-88-0177, 1988, ppl37

[ I N



270 A 5% KHE %K 12 %

THE POSSIBILITY OF A KIND OF EARTHQUAKE PRECURSOR
MONITORING USING SATELLITE CH, CHANNELS"*

ZHAO GAOXIANG, WANG HoONGQI

(Institute of Atmospheric Physics, Chinese Academy of Sciences
Beijing 100029, China)

Abstract: The relationship between the increase of CH4 concentration in the atmo-
sphere and the exit radiance in some channels in CH4 absorption bands was investigated
through radiative transfer calculations. It was found that with proper CH4 channels on
satellites the increase of CH4 concentration in the atmosphere in seismic areas before
earthquake can be monitored, hence it might become a useful means to monitor a kind
of earthquake precursor and be used in earthquake prediction.

Key words: satellite, methane, earthquake precursor.
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