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Abstract: In order to investigate the correlation between earthquake field and thermal anomalies
in seismically active areas, this paper selects the main earthquakes that occurred in Xinjiang
from 2014 to 2018 as the research object, and uses the MODIS land surface temperature data to
extract thermal anomalies by the robust satellite techniques. The screening method analysis
shows that 84 thermal anomalies were extracted in the studied area, 39 earthquakes occurred
during the thermal anomaly window period, accounting for 46.43%. The corresponding rela-
tionship between the earthquakes and thermal anomalies in the studied area is shown as that the
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proportion of earthquakes detected by thermal anomalies gradually increases with the magni-
tude of the earthquake increasing. When the Mg=5.8, the earthquakes in the studied area are
related to thermal anomalies. When the magnitude of the earthquakes is the same, the earth-
quakes to the north of the central line of the Tarim basin and the correlation of thermal
anomalies is higher than those to the south. Through the analysis of Molchan’s error chart, it is
found that the detection effect with the magnitude of Mg5. 0 corresponding to the early warning
distance as a threshold is better.

Key words: earthquake; thermal anomaly; robust satellite techniques (RST) ; statistical

analysis; land surface temperature (LST)
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MRS A =i N HAERBEET R EL R AR DOk, R BUAR TR R, B
TR B 21 A 38 R 7E MR W L SO B — AR, RS R T Tz N T o A A
1990, 1997; Valerio et al, 2001; Saraf, Choudhury, 2005; 5555, 2010; Yao, Qiang, 2012). i&
ISR Ry MRS AR TR I, TR E DRI N LR R AR R O R T KR AT
AW s FHR R AT . el . RIRE RN &S0, R ZEMEE . WAL /N
R 1% 55 22 b 07 15 R M R B AT B OO A (BRI = 5%, 20065 Ma er al, 20125 FRIESE,
2010; FEFANSE, 2011; Zhang et al, 2010; X724, 2014; BMAE 5, 2018) . Mo #S% & WF 5%
i BRI B 4 BT X6 G2 43 Sy A 7= 401 R DX A P 0 A2 ) . X b 5 e A DX b 7R A A R A
is FH AR 4R IO T 4R 5 R O IR DX R B Y R A, A B AR DX MR S A R R AT BEAEAE Y
FHOGHE, XF T HIEM Y A HEE L.

WG LN S RE RGN, RS EREOT L — PR, DS E 2o oy E8H
W A (R8T 5, 2017) , 7 & SR 7 32 B oz FH RN e 1 TR 508 AR £ 43 T 42 R (robust
satellite techniques, 45 5 RST) . /N 20 A7« 8 BER 1k | DO 33k 46 2 Fp s v, HUAS T8 4F 1Y
RO . RST 53k i Valerio 25 (2001) 2 1, 78 b 52 2150 53 $2 UWF 52 45 8] ) 1Z B JH 5 Genzano
25(2009) fi#f F RST 25 1 3 F BN 28 — 184 1L 2 (meteosat second generation, 45 i MSG) I
LA bl BB 2 BT 35 R B A 6 A R B AR 5% 8 5 Eleftheriou 45 (2015) 36 7° RST 5375 2 1
T 2004—2013 4F 7 i iy DX P 3 52 09 P 0, B UE ARG T R S R IO R Y AR
FEH R T AT M B A AR A3 55 (2016) 5 T 4 2% Wi BE (land surface temperature, 45 i LST) £
iz FH RST B3 4 M B0 )1 b g, DA b 35 T BE AF #a 54 Ay b 72 4 6 0 5 4R B 8 57 7, 4R L
YIS 5 W3 AT W) G, SRWNZ Oy A TR S O R S T B R R aE . A
SCRE 3T MODIS_LST ¥4 3z I RST 5 32 $ O i b DX i e 3t 52 0 A 5, DUIASR 0 5
R Y IS 25 TR M 1 S A 1 Ry el ROT A H S HbRR AAE DG, LAIB Sy i i DX 2
Mgt =%

1 ARX 5HHRIEE

T 5 DX T B LR i RS S, XN ML IR M 3 B A, SRR A i M BT Ak 4
i 22 b X MR A0 K (M 5E B, 1985) , X s A B 14 A= i W 72 22 4 M IX 42 55 R 3 Al TR R
M . A SCLLHT 8 (32°N—47°N, 73°E—90°E) M WF57 X (K 1), ¥ 2014—2018 4F & A= 78 i
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Fig. 1 Distribution of Mg=4. 0 earthquakes in Xinjiang and its surrounding regions in 2014—-2018
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(USGS, 2011) 7 [a] i1 ¢ 15 B 7= i, 26 B Aqua T2 2002—2018 47 8] 1 2 35 AR A 15 R 0
AR, FERT W SRR O AH O, E AR U S 5 B O b R A A R DG . R R
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o FAH X 2s (A 3R A9 R . RST #24Y f RAT (robust AVHRR techniques ) 5 4 i 4k 17 >f¢ , & 400 i FH
TFrIZE . KWL . BRI EE TS B WD (Tramutoli, 1998; Genzano et al, 2007) .
Tramutoli % (2005) Bl #F T RAT 553k I 44 FL 07 T T b 5% B AR 20 S W, 4% 0 S ECB i s — 1%
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SRR AR R R B 2K, K PR 2 b RST 53k . MG &5 B2 HE R IZ LR T R
RGBT, IEAE 2= B0 0 20 B R RS i AL Ah 5 4 (Filizzola et al, 2004;
Genzano et al, 2015; KA M, 2016) . RST DL 248 [A] ] ) 12 Jk 10 2L 50080 Ry S Ak, 42 B0 A X
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S ERBITELE R KT 80%M 1% (Carolina ef al, 2008); a,(x, y, ) AT 5Bk = 6] 7%
i, Vi, y, O BEFIFSHHEZZRF =2 FREZENE, A THEE =9,
T T LULAIER, ¥ra(x, y, O BMME RO, AWERZFAEBESHEZZ/NT L AEhRE
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Fig. 2 Spatial distribution of thermal anomaly and location of the epicenter

(a) Thermal anomalies are not related to the earthquake; (b) Thermal anomalies are related to the earthquake
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Fig. 3 Schematic diagrams of thermal anomalies and related earthquakes in Xinjiang on
October 8 (a) and 9 (b), 2018
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Fig. 4 Statistics of earthquake occurrence time and

thermal anomalies in Xinjiang from 2014 to 2018
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Fig. 5 Statistical analysis of thermal anomalies and earthquake magnitudes

(a) Comparison of TP1 and FP; (b) Comparison of TP2 and FN; (c¢) Comparison of TPR and PPV
(d) Comparison of TPR on the north (TPR_N) and south (TPR_S) parts of Tarim basin
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(K 5d), BEERHRIGI, 50 A O HLR b7 b 72 S50 LR I 3 K, 30F — 25 U I 7R 2
i, MR 5 AR AR R OC R BE = 1

g 43 A A 5 DX R G B S 5 b R R DG 25 S, b AR U AR DX D) R B B 2y
FEOF R WA DX, 2 b AU e e A R 127 YR, A 124 0K, AR R AR 2 R SR THAE R, A
A0 8 S G 0 B A b RR 28 YK, A B R I 3 0 b AR 99 Uk, A b e 0 B A S A
PR ML AR 18 WK, RPN 5 K T 2 A Hb 72 106 YR, 45 T0 48 1136 s Bl 25 7% S [ i 4H . 28 AL 5
H % 2 K, TPRAE Y AW IS K, #6AH R 7% G DX [R], 7 Hn b 00 FH %5 7 Hb e A1) TPR %5 3
BOR . i IR B 1 I i = 5 A S A DG PE gt (181 5d) , 7E TPRIA B s R B HT, #hHbdt
4 TPR 7E 4 AN 52 905 550 15 o 45 MR 0 (9 TPR K, W] U 235 b A 00 b 72 5 4 S 6 19 A DG A
A B g

2 BEBURZE AL 5 R WA 1R R 5 R i AR S e it
Table 2 Statistics on the earthquakes with different magnitudes and thermal anomalies for
the north and south parts of the Tarim basin

I& U Z b X 3, 2 LA 3 i e ) X
FN TP2 TPR FN TP2 TPR
Mg=4.0 99 28 22.05% 106 18 14.52%
Ms=5.0 7 13 65.00% 7 5 42.67%
Mg=6.0 0 5 100% 0 2 100%
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