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Anomaly of thermal infrared brightness temperature and basin
effect before Jiuzhaigou Mg7. 0 earthquake in 2017
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Abstract: In this paper, wavelet transform and power spectrum estimation methods are used for
processing and analyzing the brightness temperature data from China’s geostationary meteoro-
logical satellite. Then the obtained time-frequency data is scanned by time and space scanning
method. The results show that: (D Before the Jiuzhaigou Mg7.0 earthquake on August 8, 2017,

* HEWBE HEEMEREIES (2017B06) Fl R E M E R W | Bk . RBHOT =45 S
(CEA-JC/3JH-172003) Bt 4 % Bl
WrE EED  2017-11-24 U F 90 F , 2018-06—13 P i K JTAE e #s
+ BIEIEE e-mail: guox@gssb.gov.cn



http://dx.doi.org/10.11939/jass.20170207
http://dx.doi.org/10.11939/jass.20170207
http://radars.ie.ac.cn/CN/10.11939/jass.20170207
http://radars.ie.ac.cn/CN/10.11939/jass.20170207
http://radars.ie.ac.cn/CN/10.11939/jass.20170207
http://radars.ie.ac.cn/CN/10.11939/jass.20170207
http://radars.ie.ac.cn/CN/10.11939/jass.20170207
http://dx.doi.org/10.11939/jass.20170207
http://dx.doi.org/10.11939/jass.20170207
http://radars.ie.ac.cn/CN/10.11939/jass.20170207
http://radars.ie.ac.cn/CN/10.11939/jass.20170207
http://radars.ie.ac.cn/CN/10.11939/jass.20170207
http://radars.ie.ac.cn/CN/10.11939/jass.20170207
http://radars.ie.ac.cn/CN/10.11939/jass.20170207
http://dx.doi.org/10.11939/jass.20170207
http://dx.doi.org/10.11939/jass.20170207
http://radars.ie.ac.cn/CN/10.11939/jass.20170207
http://radars.ie.ac.cn/CN/10.11939/jass.20170207
http://radars.ie.ac.cn/CN/10.11939/jass.20170207
http://radars.ie.ac.cn/CN/10.11939/jass.20170207
http://radars.ie.ac.cn/CN/10.11939/jass.20170207
http://dx.doi.org/10.11939/jass.20170207
http://dx.doi.org/10.11939/jass.20170207
http://radars.ie.ac.cn/CN/10.11939/jass.20170207
http://radars.ie.ac.cn/CN/10.11939/jass.20170207
http://radars.ie.ac.cn/CN/10.11939/jass.20170207
http://radars.ie.ac.cn/CN/10.11939/jass.20170207
http://radars.ie.ac.cn/CN/10.11939/jass.20170207

798 i = 2 it 40 &

there was a thermal infrared radiation warming zone along the Longmenshan fault zone. The
thermal radiation anomaly is mainly distributed on the edge of the Sichuan basin, with an anom-
alous area of 6 X 10* km’. The Jiuzhaigou earthquake occurred at the edge of the warming area.

(® The time series evolution characteristics of relative power spectrum of the Jiuzhaigou earth-
quake show that after the relative power spectrum amplitude increases rapidly in early July
2017, there is a long-term continuous high amplitude state, which is more prominent than the
data of the past ten years. It did not recover until some time after the earthquake. 3 The anom-
alous distribution of the Jiuzhaigou earthquake is similar to that of the Wenchuan earthquake.

The comprehensive analysis of other earthquakes occurring at the edge of the petroliferous basin
suggests that the thermal radiation anomalies are similar to the basin morphology. The corres-
ponding rate of this basin-like anomaly is 75% compared with the Mg=6. 5 earthquake. @ The
earthquake basin effect is the main reason for the similar thermal radiation spatial distribution of
earthquakes with different seismogenic structures located at the edge of the basin, which is con-
sistent with the theoretical explanation of the earth deflation theory.

Key words: Jiuzhaigou earthquake; thermal infrared brightness temperature; anomaly of
relative power spectrum; basin effect of earthquake
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Fig. 1 The results of wavelet transformation of thermal infrared brightness temperature (BT) data

(a) Original record of brightness temperature; (b) Results with 2nd-order scale analysis; (c) Details of 2nd-order

wavelet; (d) Results with 7th-order scale analysis; (e) Difference between 2nd-order scale analysis and 7th-order scale analysis

S S5 A 43 o 2 B G BB A T 28 B 8 5 A 00 D 1
Jr 1k, Weloh vk 2 76 R 33 1 35 ) 3 Rl 1= SO TR 10 . A% SC R 0T AP £ 1 5% T Welch B
Mo, A Kl N OB AR LB, AGEE M, T BRI R A, R
e B A T, JOH R

Il 1
P = -
<) LZMU

i=1

M—1 2

Z x(mwn)e M|,

n=0

i:1; 21 Tt L’ (2)

M—1
Sf, U= S WL, wOh R R, Pon KT R
n=0

T 3R /N A i e K BREE MR A 3R 2 05 s A DR, DL n=64 KOAE K, m=1K N



6 K ISR 2017 4 JUZE TR Mg7.0 M BT RALAh 5818 5 5 A RO 801

BN B K ARl B AR e, ) 249 5 O T PN S0 4 SRR BN RD X S I s R R i 3l — IR
A AR — DR . S TR E R S T 0 ), O L AT (AR G A B S A B 4
A28 7T(0.05°X0.05°) (AR T D) 2838 MR A . ) 2838 31 58 KA X b 3 ) 7R D0 S8 156 45 (2010)
FE SR AR SCHE T A DRSS S AR E 25, TR0 R B ULk i 0 45 (2016) .

2 HRoWm

2.1 ARHHMBRISNEZEN

2017 48 A 8 H U BT UM SLZER H R A T M7, 0 iR, RRURTREE O 20 km, 7=y
(33.2°N, 103.8°E) . fEJLI& I HUFE AT A H W GORHIM A b, S BV J 10 1L 7 284 A7 £ — 2%
IRLT S R A (5] 2)

HxTh A E

* — W2

K2 201747 7 23 H o E o g nRan b s 2 [l oA
Fro BEINTS; Fo: STEINRSS: Fu: RTINS Fy IRAWIR: Fo: SR TR

Fig. 2 Spatial distribution of thermal infrared anomaly in central-western China on July 23, 2017

F,: Tazang fault; F,: Shuzheng fault; F5: Minjiang fault; F,: Huya fault; F5: Xueshanliangzi fault
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Fig. 3 Spatio-temporal evolution of relative power spectrum for Jiuzhaigou earthquake
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Fig. 5 Spatial distributions of thermal infrared anomalies for six earthquakes around the basins
(a) Yutian Mg7.3 earthquake on March 21, 2008; (b) Wenchuan Mg8. 0 earthquake on May 12, 2008;
(c) Xinyuan Mgb6. 6 earthquake on June 30, 2012; (d) Pishan Mg6. 5 earthquake on July 3, 2015;
(e) Jiuzhaigou Mg7. 0 earthquake on August 8, 2017; (f) Jinghe Mg6. 6 earthquake on August 9, 2017
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Table 1 The correlation parameters between the thermal radiation anomalies for
six earthquakes and the corresponding basins
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Fig. 6 Time-series curves of relative power spectrum for six earthquakes around basin
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Table 2 The features of time-series curves of relative power spectrum for six earthquakes
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