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Seismogenic tectonic for the Huanjiang

M. 9 earthquake in 1998
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Fig.2  The evolution patterns of thermal infrared anomaly before and after the Huanjiang M4.9 earthquake
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Fig. 3 The inversion image of terrain temperature field near the epicenter region of Huanjiang earthquake

and the relationship between the terrain elevation and land surface temperature for the A — A’ profile

(a) the inversion image of terrain temperature field near the epicenter region in the period of without earthquake ; (b) the inversion

image of terrain temperature field before the Huanjiang M(4. 9 earthquake; (c) the terrain profile; (d) contrast

of terrain elevation and the mean ground temperature for profile A — A" cross the Shuiyuan — Mulun Fault

3.2 ERMBERESFTHESRERFXR

A T E A R IR R 5 — A T
2, ik, XEXIEF SEEDE AN T 25
TARLL A Ml i S5 ) WA BTGB o AR SC 3 IORE v
PT (23° ~27°N, 105° ~109°E) 1990 ~ 2014 4F- 4
—4E) 3 16 H ~4 J1 16 H 5200 - 347 i #4720
XS, B4 ATLLE 76 RS 3 7 AR 0y
o2 DX BRI 4 i U DR FFAE 19 ~ 21°C Z (0], 5 IRTL

RER MR T2 WA AT 5 T AEFRT M4, 9 iR
FHEH, 5 DR I ) A, S WA E 3
~4 C, RWFRHTE—ERE B f =4
FRLT AN “HEIR” B4,
3.3 REBEBANTHEROGEEHRET
FOEHAE (1980) MR IE (1984) Ay
ETE S AR — AW R BTG B, TR A —
TWHIAZ X 3L N, BRIk 5



588 WwoE o R 38 %
26 30 —
T M 4.9 —— R RIEIRE
P 1998.4.16 Sael T ARiEE o FRILMA9
S 23t : Sz J521998.4.16
= N !
X EN
e %t PN
=20} —
: W 14 26 05
171590 199 2002 2008 2014 1968 0 &
RN i) /4 H-H

B4 1990 ~2014 - b Wi b £ GR E AL # &
Fig. 4 Curve of surface temperature in epicenter

area from 1990 to 2014

W MR SRREZE T EEWZA, XN )
SRR A B R T R o) B > = ) = s B o FE
AT EREBE, TS ERERE LT,
T b2 AT K S 4 mh 43 A DX A A Ak 8 e I e
Wr S (A A, 3300 J I A1 K 5 & 4 04 52 ) B
TR, IR IRIT. Md. 9 HiiZ &k % Wi )2 R AL v )
KFE—ARBHZE (F), 5d&Km (F,). L4t
MBI (Fy) HeHisgil, H 40 =2 0 W 24 1 A 4b
FRLIPRAS AT 22 UK, FH £t s2il
AL LA A S 2 iR R (PRpT e, JE A,
2004 ) , XECUEFARRE T ORIV M R H SR B U
BPHHEE F L F, 5 F, L E S
3.4 REABEFRBANIHE “HikiER"
WEMIKSEE, 2 TE®NS. M 1998
FE2H7TH~5H7 BT MA. 9 HifZ /TG A 5H
WA A B — BB, ME LR
BFE G, 58 THE A 25 K & TR
JEo HTIEL BT /3BT, A SCHE B — 54
PR R AR TR B A, A5 A ML AR W
L2 TR Bt s E] AR Ak 2 X HE IR, LS AT L
Fily, AL R RS PR IRE ST AR
JRy SR B SEAARSF, 2 H 14 H ~3 A 20 HFHR
MR %, 3 H 21 HIFWHRTHEEEZ Lk,
TEMRVTHL FR A A H s R0 (E ;= 2 TR Xk,
JeARmBE (F,) ., Jbdb Rz (F;) S5KE—
AW (F,) e8I X 0% i 44 1 05 s i A
W LA S8 TR, SH U NW 5 NE 1 28 X
KB AE, SEHITHENW mERWERY G, 7
o375 FEHLIE MU | 2 PR A AR A A R R S
FWIHERAE T, A SR IRIT. M4, 9 M= mir#ier
AT AT B R A S A

BS5 RRisEME TG
Fig. 5 Curves of temperature change varied

with time in epicenter area

G PR RR B U R, AR M S B
A BRI E S BB T I M A L FE A
NS RAFIRME N R e ez d, |
WS T EN SRR, EBRAERE R
=TI, A R REZRAG ML e T S AL E B . I
PRI, M P 3t R AR BB 7 IR A S ) A
FE, —ITH ELRAME N R 5 —
DI, ARFFRYIE B, B N HA T BOAR HY AL
(vl R, SeiR . KRS TRRD
AEASTE AR T B 1) 12 R B, OC R 4037 =5 (]
A 55 W7 S 4 3 7 S A AT . SR
HTEREIE, HAZEREA RS A EE

ABFRATE| T AL & A A AR
MBSHS, THIRTELLRARLET A BE
B S, I B

SE A

AL, XS AR, BT ERAE . 2003, MR RT LALLM 7 5 & W R
KHRMIT—L) 2001 AFEA 1L 8. 1 G il [ T]. Hhr= i,
25(1):100 - 108.

WA AL, XS5, Shibe, 45 . 2007, WAL N AMEL2E B AR SR T L0 A1 S+
FHFSE AR )] T ,29 (4) 863 - 872.

FEJTIE . 1984, FipJEHbRR TG 3 % 117 SRR A 19 - 30 BCA Rk A
PHT]. #FERFSE,7(6) :659 - 666.

R A, T L 20050, FLCIL DT M8, 1 G bRk b Fe iy
PR TR AR E DT ()], b Bk B 25 47, 48 (2) 1 321
-326.

W, RN, B . 2005b. TE LA 5 & mE W E A R BTk

-62.



%41 SCOFIZE . 1998 4E)TPHIRIT. M4, 9 MR T TR AT A8 At 589
P JE ARG . 2004, HUFE RTAALT A MG 23 SR B LIRS A SRAHIE FLA B, U, 4 1992, HiERLA VT AN R SR T
[A]. 38 R 7 8 4% B v [ 38 880 T 45 2004 4E4F 45,279 B[] RleEi e, 37 (24) :2259 -2262.
- 285. JiERIE, FUBTAE, ThBE . 2006a. £1 7] W7 SALT ANER IRLACAT (10 1 A B

XREHE, EJE, BRAEAE , 45 . 2003, o [E KRG LR S M G 3 i TR 20
SRS SHTLT]. MR HLRT,25(2) :327 - 337.

TP, kA . 2012, AR 9. 0 IR D fa S SR ] s
BRPFAER ,55(8) 12620 - 2624

R, BRATE, hEE . 2004, X 2001 AFELC LU I VE 8. 1 Gt 7R i
JEATLLAMEG il AT [T ] MR, 26 (3) 1548 - 556.

FPIE, MR, A . 2006, ¥ HR AT A RIS 5 R O
R [I]. T RXHH,29(5) :736 - 741.

FRTYE, S, At . 2008. 1 Bl AL (4 B MR 2% e S 4T A s
TRAFEASRFE M BESE [T ] MR BRF3E R 23 (5) 11437 - 1443,

TR, skoeA PSR . 2005, LA LT AN 3 R RHAE b R TR v
NEFRFFELT] . VAL bR =4, 27 (3) 1223 - 227,

BEFRN , WRIEAL , B %, 45 . 2003, B 1L D75 8. 1 iz ng T #4
LEAMRTIRRFAE AT [ T]. PHAL 24,25 (1) 12 - 15.

LA B IRALIE . 1997, BB MELE 7.3 90 R AT A AL AR SR
[J]. Hu24T],17(3) 234 =37,

ZRE M BIR 1996, T3 AL TR IR GORH/E i R TR v 1) 1 R — LA
1991 4FRTHE 6. 5 G FI[T]. WRiHLAE,10(4) :296 - 303.

X, BRAL . 1997, sEUBFRATY OLR R IMAE[J]. HiE, (2) -
12 -20.

hEE BRIRZ , XUREI, 45 . 2006, FH T MRLTAME BFFT CHR T 2 T
By 2 A —— AR LR A 1 [T ]. MR B2 AR
49(3) ;816 - 823.

hEE PAURTEE . 2000. IR R AR B SE BT Z I AT B R R —— L)
o Je M A=A JS W2 AR AR R [T ], MR T, 22.(3) <210
-215.

LR TE— I, BRI 25 , 25 . 2005, TLERAT AME B 5 18E 16 3 56 R i
LI, BRI, 15(12) 11467 - 1475.

SR SRS R BRI [T ] sk 28 (1) .91 -97.

A TR, THEG . 2006h. MR SHHEALTSN BRI I
[J]. HERERL 2k ,21(7) 1699 ~705.

Bi5E, ZHANG M. H. , Amon K..2001. ] NOAA — AVHRR #ifi i
BORE T IR L A w Bk [ )] [ BRI, 48 (2) 34

—-42.

W AR R, F48 . 2000. BT, 6 HHERT DEL SN R E
[J]. M=, 22 (6) :666 - 669.

TKRICHE L SCOR, 1OME . 2002 BT 8. 1 iR B TL A AT Ah R w
[J]. bR 74,24 (1) o1 -4

FOUA AR, #18 . 1980. 7EH AR 22 F A& A i # b LB T 2 T
SR, HiRe T, 2(1) .20 - 26.

Arun K. S. , Swapnamita C. . 2005. Thermal remote sensing technique in
the study of pre — earthquake thermal anomalies[ J]. J. Ind. Geophys
Union,9(3) :197 -207.

Freund F. T..2003. Rocks that crackle and sparkle and glow strange pre
- earthquake phenomena[ J]. Journal of Scientific Exploration, 17
(1):37-71.

Gabrielov A. | Zaliapin I. , Newman W. L. , et al..2000. CoHiding cas-
cades model for earthquake prediction[ J]. Geophysical Joumal Inter-
national , 143 (2) :427 -437.

Ouzounov D. , Bryant N. , Logan T. , et al..2006. Satellite thermal IR
phenomena associated with some of the major earthquakes in 1999 —
2003[ J]. Physics and Chemistry of the Earth,31:154 - 163.

Tramutoli V. ,Cuomob V. ,Filizzola C. ,et al. . 2005. Assessing the poten-
tial of thermal infrared satellite surveys for monitoring seismically ac-
tive areas: The case of Kocaeli ( 1zmit) earthquake, August 17,1999
[J]. Remote Sensing of Environment,96:409 —426.



590 WoE W SR 38 %

Analysis on Thermal Infrared Anomalous Before
Huanjiang M 4. 9 Earthquake

WEN Xiang', ZHOU Bin'”, YAN Chun-heng', BI Xi-rong'
(1. Earthquake Bureau of Guangxi Zhuang Autonomous Region, Nanning 530022, Guangxi, China)
(2. Institute of Geophysics, CEA, Beijing 100081, China)

Abstract

Firstly, we collected the continuous thermal infrared data of NOAA/AVHRR satellite remote sensing in
Huanjiang M¢4. 9 earthquake zone from Feb. to May in 1998, and processed them through the clouds method.
Secondly, we selected the thermal infrared data at local on the night time to inverse the land surface tempera-
ture. Finally, we analyzed time evolution process of land surface temperature anomalies before and after the
Huanjiang M¢4. 9 earthquake as well as the relationship between the abnormal spatial distribution and the active
fault, and discussed the impact of non-structural factors such as the topography and landform, seasonal weather
etc. in earthquake zone on land surface temperature anomalies. The result showed that:; (1) There appeared a
phenomenon of thermal infrared abnormal warming near the epicenter in two months before Huanjiang M¢4. 9
earthquake, and the abnormal warming had a certain correspondence with the occurrence time of the earthquake.
The significant warming happened in the first half of the month, and dropped rapidly after the earthquake. (2)
Through the relative analysis of non-structural factors like the topography and landform, seasonal weather etc. ,
we found that the structural “warming” information of anti-season changes was reflected by the earthquake. (3)
The abnormal warming was cross-developed from the epicenter along the conjugate faults with the NW and NE
directions, and it was relatively consistent with the seismogenic tectonic in NW of Huanjiang M¢4. 9 earthquake.
After full consideration of the influence of non-structural factors of the topography and landform, seasonal
weather etc. on the abnormal warming, we inferred that this thermal infrared warming could be a short imminent
anomaly phenomenon before the earthquake.

Key words: Huanjiang M¢4. 9 earthquake; land surface temperature; topography and landform; seasonal

variation; precursory anomalies



