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Abstract Based on an interpretation and study of the satellite remote-sensing images of FY-2C thermal infrared 1% wave
band (10.3 ~11.3 m) designed in China, the authors found that there existed obvious and isolated satellite thermal infrared
anomalies before the 5,12 Wenchuan Ms8. 0 Earthquake. These anomalies had the following characteristics: (DThe precursor
appeared rather early: on March 18, 2008, i.e., 55 days before the earthquake, thermal infrared anomalies began to occur;
(@The anomalies experienced quite a few complex evolutionary stages: the satellite thermal infrared anomalies might be

divided into five stages, whose manifestations were somewhat different from each other. The existence of so many anomaly
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stages is probably observed for the first time in numerous cases of satellite thermal infrared researches on earthquakes; 3)Each

stage lasted quite a long time, with the longest one spanning 13 days; (@) An evident geothermal anomaly gradient was

distributed along the Longmen Shan seismic fracture zone, and such a phenomenon might also be discovered for the first time

in satellite thermal infrared earthquake researches. This discovery is therefore of great guiding and instructive significance in

the study of the earthquake occurrence itself and the trend of the post-earthquake phenomena.

The results of the authors’ studies have proved once again the correctness of the regularity that, as a short-term and

impending earthquake precursor, thermal infrared anomalies would surely appear before an earthquake ( especially the earthquake

with magnitudes =Ms5. 0). The application of satellite thermal infrared anomaly phenomena to the short-term and impending

earthquake prediction and research seems to be one of the most effective methods for a breakthrough in earthquake prediction.
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Fig. 2 Period 1 of satellite thermal infrared anomaly before Wenchuan earthquake

20080406 0400 |LHMENA S0
110°

<-100 -42 -32 -26 -20 -16 -10 -6 0 2 4 10 14 18 21 25 28 31 34 36 40C

B3 B MR ET TR LA 8 B3R 2.3 4 BB
Fig. 3 Period 2, 3 & 4 of satellite thermal infrared anomalies before Wenchuan earthquake
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Table 1 Changing series of satellite thermal infrared anomaly before Wenchuan earthquake

%T%[ZE*H / X 104 km2

5 Bt A REL IR/ C K 10T X
1 e 03 H18 H ~03 H26H 9 2~10 140 25
52 Bk 04 106 H ~04 J§09 H 4 2~14 460 160
3B 04 H16 H ~04 H 20 H 5 2~4 150 _
%4 B 04 426 H~04 H27 H 2 2~14 260 90
5 B 04 30 H ~05 A 12 H 13 2~14 314 130

EIRRE HL T 19 km( Burchfied et al. , 2008) , %%
B R TS HILTR A v %) 3 R g 1) 60 = 2R T JE A A
J32F P Tt AT e T3 BT AR UG T 7 ) A THT
VRSB I Il o )1 b 52 R IR AL A - Pl
IR 116° i ffy 7° Bl ZLTHIE ] 229° i ff 43° , 10 ph e
A E W (BRis 48 55,2008 ) o 1)1 I A1 e g 1wl
A TN E S A 22 ( F484H,1998) . PRSI A
P Tl A R S 7 32 0 38 D 2880 2 i 8% (iR A
45 ,2008) , S REIEALG] ARV G o T8 H BT X UCHY
R B AR R [ AU AR o, 75 TR 52 HEH5 1] AR % 1
( Burchfied et al. ,2008 ; % #4 SC 55,2008 ) , GPS %k}
WIFFR AR o s I R B, BRI T
TR b B e ) Ll W 2R A 2 A% e 2
A 1.5 mm/a, I FAE (PR IEHE,2008 ; fE#%34,2008)

XU HJE R 2 M AR I R SE PR
bR B ERAL B ) B B IR 5RO
i, (G B P A R A, S B0 ] F (R
T, B e T T 8H A< me ) S Z 1] DU ol 2 b R
LR TWIRTES), 7k TZ . X — U1 — D) &
RGN PR RN — M EEA N EE A
FETIUIN M7=, 73X S [ A S DR 0 457 7 2 L L 52
T A (A 3L, 1993)

SR T LS Bl , DO )2 iAo o
ez 3l 1A B E (1957 ) (Nikolayev (1961) |
HIE 5RK (1980) | By Ay 45 45 (1989 ) AT 240 %% 55
(2004 ) . HbIR A8 fili  HOARE b 5 | 25 104 i AL
Dy s A YRR AT 58 P A2 A0 gy i K T RS
FUE T A2 2 B FEAE ( F481H, 1998 5 41 SRk K, 20005 7
IR S5 2002) o X1 B RS (1984) (R 05 55 (1994,
1996 ) $& t , 761 V4 & J&F . 74 8 7 /\ - T T 4 A
B LI L AR KR IA A5 b 5 X, b 58 TR A A IR 3 i
JAAEAE B b s R AR S (1989) | P AT Ik
(1991) Jopg 2% 25 (1995, 1996) 7 1 52 /2 #r 45 A
3BT TS T R E AR, 58T 400 km JRA Y 1A
143511,102. 5°F B4 24 200 km $§ (45 H A AE, H
T 400 km JZAr4 R BB R 100° ~ 105°F g E Kk

ARVG AR A e 22 S 20 Bt o MU )77 (14, 19295 2%
DU, 1966, 1973 ) 55 A by it 2 5 I b R 1 7K SF- By
J1(Tapponnier et al. ,1981; Zoback, 1992 ; T 5= 5 25,
1995; Wang et al. , 2001 ; ¥ & 1= 55, 2004; V7 24 %,
2006) , FZaAH (1998) iz F Hb (B ARG D s i i
T RBUZE D ERYYPEGTR L S 52 R A EUSAR T
Hh ] DR B & X )b Toe R I 225 b ok 8 )~ A58, 2 114
DADU | e Ay B4 b BRI Sl A% L (b E 3R 1) 3h
U, A8 T TR — R R el & s gl R, H H
ST ) (U R 55,2002 ) -5 3 Rk b I O A
() 10 AT e A A s st TR,

TETBIIT R 55 (2002) 45 H B ARAE « Bk N R A7
TEAZ AL WL I T, S ERAS 1) A48 5], 5278
I VR R RES I A 52 )iz 3l . ek A 5%
PR A SR ) AN o e AL 2 R 3
T2 BRI, TR ALANEUR B LI 52 52 5
AL e 0 2 b 2 B 2Rty g 2 o B SR P S 4 1
L R R e AR AT OT R — o

AL ZRI. 1980, KU FEA NS [ M]. Juat B2 bt

MRgEi%E. 2008. GPS AR 5 Hu 8 Wil [ OL]. [2008-01-09 ] hitp://
www. csi. ac. cn/manage/html/4028861611¢5¢2ba0111¢5¢558b00001/_
content/08_01/09/ 1199854795080 html.

MRz 48, 1r 14, kB3, ALK, SIS, Xk, 2245k, 2008. 47
WIS B GERAR (—)—2008 4£ 5 7 12 B0 KRR =
PR AT 4R 45 [ RZOL]. [2008-05-27 ] hitp://www. csi. ac.
cn/sichuan/ chenyuntai. pdf.

WBR , 9%AGHE. 2002, HERGEE M. JE5T: Hhee bt

RSO, SRR, K%, R, 23, KA AR, BRIE AR, T 1
AR TR ATAGHS. 2008 U101 Ms8. O b= b Fe Al A4 3 4
HHEHRBEF R B, 29(3) 392 ~396.

FLARR. 2000 Hi e HE A FH——-E S0 B O BR B2 1 — A e 2
[J] Hu2ERTZ%, 7(2) (381 ~388.

AR SC. 1993, rh AR HURMEIE (7)) [M]. Jbat: Mo i A

e LA JE . 2008, B 22 UGN B2 08K I STRK, LA
ROURERULEE TR RN . HER2EH, 29(3) 385 ~391.

PR BIRE. 2006. IR MRS G BUE TS, 4 05 1 AU K
AEIT]. EBrESNA, (334) :140.



590 o B % IR

2008 4

B, 1957, RS2SR G 1/ /%5 — i B i 1 18 Bl B il
s dbat BRI o, 8 ~44.
AP0, 1966. JiEts F— ik 4H 2 K b 5

ot BRI A

ZEPUSt. 1977, igHhER (M. deat: MBS AL

203 1973, WSS 2 [ M. dbaT b it

XU, MisefE, e, R0, XIde, B136. 1989, v K Bl K JLAR
UEHO X AR AT (] MR 344, 32(3) ;281 ~291.

XUE#, bk, T4, 1984, fedbi X Fe N 92 KL 5780
WIESIERLI]. PERA(B#),(9) :839 ~848.

AE, RAVH. 1984, W E LA AR ZEZE BRG], MR
2247 3:213 ~219.

oW, i 1995, BLA bR IE B ) —— b B 1 R S
SEER, SR CF) ML dbat: s ekt

MRS, ARG BEHATE. 1996, v [ B A Hh 5% i b A% 1% 3 F0E 43 1
EUGSHEEL )], HRE 4 ,18(4) 1413 ~419

Mgtttz 1995, MR AIE AR SRR 25 A ML ST (—) 1%
F 2R B prok S [ )], HiRE2EH,17(3) 273 ~282.

SRAHEE, WEUEAR, BUARZE, BB, SRR, WHACH), 4T EE. 2008, 2
I DARLAMARIEIN IRELT]. HhER2H, 29(4) 1486 ~494.

fE229%, X, H2Ef. 2004, SIpHSE, &b E R A2 1]
HFRTZE, 11(3):1~7

TLIERE. 2008. M2 A AREHUR, T E R AR A i 537 7 [OL].
[2008-05-27] http://phtv. ifeng. com/program/sjdjt/200805/0527
_1613_565066. shtml.

INEI ke, Mt 28, 1991, ¥ K I 30 b 1Kt 72 )2 4 141 1%
[J]. MR FEA4, 36(1) : 44 ~54.

VIO ARTE—. 2008, i i AR} 2 S A7 SR SR 3t I 2 v 1) T S
XLT]. kAR, 29(1) 13 ~17.

F A% 2005, F I 25 A 1 B OB E ML A5 By 72 B i 4
ZW[D]. &b EL BB R

TARAH. 1998, MY A 2% 5 4t 8 168 T Xet 9 5 904 e/ I 45 KB B g <
FERILT]. M2 HB S5, 20(4) 1379 ~390.

PURZE SRR SR EE G AT L. 2008, P11 Ms8. O 4% K 55 i
B TLRAANTH (], E PR Sl (B ) .

BRARZE SRR | P RAY, 452k, 2007a. LR 8 5 TR G K 7 o
TR AR VT L T T 3 A R R A v 1 R T R
[CT/ /vl 50128 1 75 Vg Wl 552 e o ] 46 R R S 14 40 26
g8 JLEt AR R, 279 ~285.

BRARZE, PRI, 2006a. T8 EME B R0 i 5 R R EER
WEVIEUE [ R]. R A SR H g .

BURZE, P YRAL, 45 55, 2007b. 3 1 A U5 0 2 A I RE DR BT vk T

MR RZ A S M]. 4L

FETE AR B R AT S [T ] U DB L R A B 2441, 6
(1):80 ~85.

BUARZE, FARAL, SR IR 6. 2006b. 11 7% JK T AL 38 IR AL AN S5 8 1
LR [J]. EFRHEEEHES, (334) :70.

AT, 1991, HEFUR S 248 SRR )] B ARBHIELIT
55, 7(6) :3 ~4.

W AU, . 2004, i KRG B AR XA R 8 L T 3 43
LI]. MRy AR, 46(4) 654 ~662.

DT, B, AR 1994, 58 )UK FHJZ M) B B = 5 b 72 11 6
F G171 G 7R Jm b ST BIF 5% 9T 448 - LA sk 8l ) 24 ik 7 S 3L

. 100 ~107.

WRHTT. 1996, HrE KBt 5E bt o M 25 ) e b2 A A LA (—)
[J]. =24k, 18(2) :254 ~261.

VPG, 2006. KR BEMZ NIy Zs 3 [T, hE TRERE,8
(6):14 ~22.

JARERN, TP, 2008. kN T MR K JE kL A VE [ OL]. [2008-05-
02] http://www. enshi. cn/20071128/¢a109032. him.

References

BELOWUSOV V. 1980. The main problem of Geotectonic [ M]. Bei-
jing: Science Press (in Chinese)

BURCHFIED B C, ROYDER L H, HILST V, HAGER B H, CHEN Z,
LI C, LU J, YAO H. 2008. A geological and geophysical context
for the Wenchuan earthquake of 12 May 2008, Sichuan, People’s
Republic of China[ J]. GSA Today, 18(7) . 10. 1130.

CHEN Xinlian. 2008. GPS technology and earthquake monitoring[ OL].
[2008-01-09] http://www. csi. ac. cn/manage/html/4028861611
¢5¢2ba0111¢5¢558b00001/ _content/08_01/ 09/1199854795080.
html(in Chinese) .

CHEN Yuntai, XU Lisheng, ZHANG Yong, DU Hailin, FENG Wan-
peng, LIU Chao, LI Chunlai. 2008. Analysis of the source param-
eters of the great Wenchuan earthquake of May 12, 2008 [ R/OL].
[2008-05-27 ] http://www. csi. ac. cn/sichuan/chenyuntai. pdf
(in Chinese).

CHI Shunliang, LUO Mingjing. 2002. Origin of continent and ocean [ M ].
Beijing; Seismological Press (in Chinese with English abstract).

DONG Shuwen, ZHANG Yuegiao, LONG Changxing, WU Zhenhan, AN
Meijian, ZHANG Yongshuang, Yang Nong, CHEN Zhengle, LEI
Weizhi, SHI Wei, SHI Jusong. 2008. Surface Rupture Investiga-
tion of the Wenchuan Ms 8. 0 Earthquake of May 12", 2008, West
Sichuan, and Analysis of its Occurrence Setting. Acta Geoscientica
Sinica, 29(3) :392 ~396 (in Chinese with English abstract) .

DU Letian. 2000. The outgassing of the mantle is a key link for the
framework of the whole Earth science[ J]. Earth Science Frontiers,
7(2) :381 ~388(in Chinese with English abstract)

FU Chengyi. 1993. Preface of “Introduction to Earthquake Prediction in
China” [ M].
lish preface).

GAO Qinghua, DU Jianjun, ZHOU Xiangiang. 2008. Retrospection of

Beijing: Seismological Press (in Chinese with Eng-

Li Siguang’ s Contribution on Earthquake Disaster Prevention and
Reduction; Using the Systematic and Overall Concept to Guide the
Earthquake Prevention Work. Acta Geoscientica Sinica, 29 (3):
385 ~391(in Chinese with English abstract).

GORNY V I, SALMAN A G, TRONIN A A et al. 1988. The earth out-
going IR radiation as an indicator of seismic activity[ J]. Proceed-
ing of Academy of Sciences of the USSR, 30(1) :67 ~69.

GUO Jianfeng, WEI Lejun. 2006. Strengthen the Early Warning Re-
search of Earthquake & Tsunami, Enhance the Ability to Reduce
Disaster in Scientific Way in Hainan Province[ J]. Recent Devel-
opments in World Seismology, (334) :140(in Chinese) .

HUAN Jigin. 1957. Several types of Neotectonic in China[ G]//Minutes
on First Neotectonic movement in China hold by the Chinese Acad-
emy of Sciences. Beijing: Science Press: 8 ~44 (in Chinese).

LI Siguang. 1929. The tectonic patterns in East Asia and their signifi-



5553

BURZESE  DRRLSN e ——U B0 Ms 8.0 ZRBRR A R IR =k 591

cance to the continental movements[ J]. The Geological Magazine
of Britain, 66:782.

LI Siguang. 1966. On the compound problem of the revolving and rota-
tion Shear structure and tectonic system [ M ]. Beijing: Science
Press (in Chinese).

LI Siguang. 1973. The outline of geomechanics. [ M]. Beijing; Science
Press (in Chinese).

LI Siguang. 1977. On Earthquake[ M ]. Beijing: Geological Publishing
House (in Chinese) .

LIU Futian, QU Kexin, WU Hua, LI Qiang, LIU Jianhua, HU Ge.
1989. Seismic Tomography of the Chinese continent and adjacent
region[ J]. Acta Geolphysica Sinica 32(3) ;281 ~291 (in Chinese
with English abstract) .

LIU Guodong, SHI Zhonglin, WANG Baijun. 1984. The relation of the
crustal conductive layer and activity of the crustal tectonic[ J]. Sci-
enta Sinica(B) :9,839 ~848(in Chinese)

MA Xingyuan, SUO Shutian. 1984. On Gliding Nappes and Multi-level
Detachment Structures in theLithosphere[ J]. Acta Geological Sini-
ca, 3:213 ~219( (in Chinese with English abstract).

MA Zhongjin, DU Pinren. 1995. The Problems on Recent Crust Move-
ment ; the Method and Practice of Geomechanics IV22[ M]. Beijing:
Geological Publishing House (in Chinese with English abstract).

MEI Shirong, SONG Zhiping, XUE Yanli. 1996. Patterns and Regulari-
ty of Ring Distribution of Seismic Activity Before Great Earthquakes
[J]. Acta Seismologica Sinica,18(4) :413 ~419(in Chinese with
English abstract) .

MEI Shirong. 1995. On the Physical Model of Earthquake Precursor
Fields and the Mechanism of Precursor’ s Time - Space Distribu-
tion — Origin and Evidences of the Strong Body Earthquake-Gener-
ating Model[ J]. Acta Seismologica Sinica, 17(3) :273 ~282 (in
Chinese with English abstract).

NIKOLAYEV N V. 1961. Neotectonic in Europe and Asia[ D]. Neotec-
tonic USSR ; 317 ~329(in Russion).

QIANG Zuji, YAO Qinglin, WEI Lejun, ZHAO Yong, GUO Jianfeng,
ZENG Zuoxun, XIE Hongjie. 2008. The Annular Stress Thermal
Field of Satellite Thermal Infrared Prior-earthquakes. Acta Geoscien-
tica Sinica, 29(4) ;486 ~494 (in Chinese with English abstract).

REN Jishun, DEN Pin, XIAO Jiwei. 2004. Keeping pace with times to
develop the tectonics of China and its evolution[ J]. Earth Science
Frontiers, 11(3) :1 ~7(in Chinese with English abstract).

SHEN Zhengkang. 2008. Why Earthquake cannot be Predicted, How
Earthquake-plates Distributed in China? [ OL]. [2008-05-27] ht-
tp://phtv. ifeng. com/ program/sjdji/200805/0527 _ 1613 _
565066. shtml (in Chinese) .

SUN Ruomei, ZHAO Yanlai, MEI Shirong. 1993. Seismic Tomographic
Image in Bohai Sea and It’ s Adjacent area [ J]. Acta Geophysica
Sinica, 36(1) :44 ~54(in Chinese with English abstract) .

SUN Wenpeng, XU Daoyi. 2008. On the Significance of Chinese Scien-
tific Thinking fro Future Geology[ J]. Acta Geoscientica Sinica, 29
(1) :13 ~17(in Chinese with English abstract).

TAPPONNIER P, MERCIER J L, ARMIJO R, et al. 1981. Field evi-
dence for active normal faulting in Tibet[ J]. Nature, 294 (5840) .
410 ~414.

WANG Chunyin. 2005. Appling spatio-temporal interpolation and data

normalization methods in detecting pre-earthquake abnormal tem-

perature increasing phenomenon[ D ]. Taibei; National Taiwan Uni-
versity (in Chinese with English abstract).

WANG Qi, FREYMUELLER J, ZHANG Peizhen. 2001. Present-day
crustal deformation in China constrained by Global Positioning Sys-
tem measurements| J]. Science, 294(5542) ;574 ~577.

WANG Shengzu. 1998. The continental geodynamic model of mantle vor-
tex convection and “ Vortex/Network” in the central and eastern
Asia [J]. Seismology and Geology, 20(4) :379 ~390(in Chinese
with English abstract) .

WEI Lejun, GUO Jianfeng, CAI Hui, QIANG Zuji. 2008. Satellite
Thermal Infrared Anomaly before the Wenchuan Ms8. 0 Earthquake
in Sichuan, China[J]. Recent Developments in World Seismolo-
gy, (in Printing ) (in Chinese).

WEI Lejun, GUO Jianfeng, LU Zhenquan, CAI Hui. 2007a. Applica-
tion Perspective of Satellite-based Thermal Infrared Information on
Earthquake, Tsunami, Eruption Prediction in Hainan Province &
the South China Sea[ C]//GAO Jianguo. A Preliminary Study on
the Influence of Sumatera Seaquake upon the South China Weather.
Beijing: China Meteorological Press, 279 ~285(in Chinese).

WEI Lejun, GUO Jianfeng. 2006a. Interpretation of Satellite-based Ther-
mal Infrared Abnormal Phenomena and Coupling Mechanism Study of
Hainan Earthquake Precursors [ R]. Recommendation of Hainan
Province Key Scientific and Technical Plan Project(in Chinese).

WEI Lejun, LU Zhenquan, CAI Hui. 2007b. The Application Perspective
of Satellite-based Remote Sensing Technique to Energy Investigation
in South China Sea & to Short-Imminent Earthquake Precursors Pre-
diction[ J]. Journal of Haikou College of Economics and Vocational
Technology, 6(1) :80 ~85(in Chinese with English abstract).

WEI Lejun, LU Zhenquan, GUO Jianfeng. 2006b. Study on Multiple Ex-
planations for Satellite-based Thermal Infrared Abnormal Phenomena
in Short-term and Impending Earthquake Prediction[ J]. Recent De-
velopments in World Seismology, (334):70 (in Chinese).

WEN Jiabao. 1991. Instructs the Science Practice with the Marxist Philos-
ophy[J]. Studies in Dialectics of Nature, 7(6) :3 ~4(in Chinese).

XIE FuRen, CUI Xiao Feng, ZHAO Jiantao. 2004. Regionalization of recent
tectonic stress field in China and adjacent areas[J]. Acta Geophysica
Sinica, 46(4) :654 ~662(in Chinese with English abstract).

XU Changfang,ZHAO Guoze, ZHAN Yan. 1994. The origin of the crus-
tal lower resistivity layer and relationship with earthquakes[ G]//
Edited by Institute of Geology, State Seismological Bureau:; Re-
search on Current earth dynamic and its application: 100 ~ 107 (in
Chinese with English abstract) .

XU Changfang. 1996. The earthquake distribution and the resistivity
structure in the Chinese mainland[ J]. Acta Seismologica Sinica,
18(2) :254 ~261 (in Chinese with English abstract).

XU Shaoxie. 2006. Sub-layer Movement in the Large-scale Stratum[]].
Engineering Science, 8 (6):14 ~ 22 (in Chinese with English ab-
stract) .

ZHOU Shenghe, PU Yuanqing. 2008. Thousands of Pond-water Disap-
peared for no Reason[ OL]. [2008-05-02] http://www. enshi. cn/
20071128/¢al09032. htm (in Chinese).

ZOBACK M L. 1992. First and Second-order of stress in the lithosphere
[R]: the world stress map project, Tour, Geo-phys, Res., 11703
~11738.



