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Abstract This paper consists of two parts: in the first part the distribution of the rotation shear circle structure of the Li-
jiang Ms7.0 earthquake of February 3, 1996. in Yunnan province is presented, combining the mechanics of the surface
fracture with earthquake focus moment tensor solution. The Lijiang stress thermal circle can be seen in the satellite infrared
images (1995-12-15T19:47, GMT). Its diameter is about 250 km(25.3° ~28.3°N, 100.1° ~ 103.2°E). The ground
fracture zone from Lijiang earthquake consists of a series of cracks with tension shear character. The cracks are rotated and
arranged sinistrally, which did not possess obvious horizontal relative displacement with vertical displacement of centime-
ters. The vertical stress has the more obvious effect on the structural changes. In the focal mechanism solution, the second
fracture plane is in NNE(6°) strike, inclining towards W with obliquity of 44°; Direction of P axis is NNE(3°), its eleva-

tion is 75°. The uprush shear force causes the upcover layers above rotated, and the rotation shear force causes the shear
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rotation in the up-layers and results in en echelon arrangement faults, or annul faults and semi-annul faults. Synthesization
of all above data confirms the characteristics of the rotation shear circle structure. We synthetically judge that the circle
structure had dextro rotation and uprush movement. This is our first important conclusion.

The second part presents the moving path of the thermal infrared anomaly of the Philippines’ Samar island strong Ms7.
0 ~7.5 earthquake swarm and Gonghe M7.0 earthquake in Qinhai province. This is another exemplification on advance-
ment path of the thermal rotational shear ellipse. On April 11 and 12, 1990, the satellite infrared imagery appeared a war-
ming ellipse whose length was 1,500 km, width was 1,000 km, located E 92° ~110°, N 36° ~44°, temperature was 25 ~
29°C. It was on the south side of the ellipse that Gonghe earthquake with Ms7. 0 occurred on April 26. The rotational shear
plane in the southeast of the ellipse tends to converge on N and disperses to S, the plane is of pressure shear nature. In the
focal mechanism solution of Gonghe earthquake, direction of P axis is 45°, strike of the fracture plane is 135°( SE), so that
the outboard force of the ellipse was towards left, and the inboard force towards right. 17 days before Gonghe earthquake in
Qinghai, at 05:32( GMT) on April 11, 1990, upper part of the satellite image where is 98° ~ 103°E, 39° ~43°N ( Gansu,
Ningxia, Inner Mongolia) appeared as an isolated warming area. Temperature in Gaxun Nur lake and the Bajilin desert
(42°N, 100°E) of north Gansu Province was from 25°C to 29°C. The next day, at 05:32( GMT) on April 12, 1990, the
warming area expanded to the south and the west. Coomparing with identical time in different date, the isolated warming ar-
ea about 100°E, 40°N at 05:32 on April 11 had greatly altered during one day along the way (100°E). The warming area
arrived 90° ~ 107°E, 35° ~45°N, covering part Xinjiang, Qinghai, Gansu, Inner Mongolia and small part southern Mon-
golia. The warming area was a huge ring-like ellipse with length of approximate 2,000 km Advancement route of the stress
thermal rotational shear ellipse. The pattern of the moving path suggests there are continuingly alternating tidal stresses in
the earth. The thermal annulus before Samal Ms7.0 ~ 7.5 earthquakes in Philippines is a convictive exemplification. At
06: 32( GMT) on April 11, 1995, the satellite infrared imagery revealed a ring-like warming ellipse ( pink, 22°C) in NE-
trending from the South China Sea to Philippine Luzon. At 05:31( GMT) on April 12, the ellipse migrated to the southeast
direction. At 05:31( GMT) on April 13, however, the long ellipse turned its strike from NE to EW, and continually migra-
ted approximately 300 km to south, its south most tip arrived at Samal. By now the ellipse entered the strong seismic zone
on Philippines’ E side. Then the stress thermal field continually developed. At 05:31( GMT) on April 14 and 15, the war-
ming image deformed from the elliptical annulus to the rectangle block whose length was 2,000 km, width was 1,000 km,
and the total warming area reached 2, 000,000 km®. This phenomenon most likely is related to the alternant tidal action.
Based on the infrared thermal abnormity characteristics, the strong earthquake swarms with Ms 7.0 ~7. 5 occurred in Phil-
ippines’ Samal island from April 21 to May 5 in 1995 was successfully forecasted. This phenomenon is connected with the
alternant tidal action, and it is of some significance in coming earthquakes.

All theories originate from practice and serve practice. The “Red Swelling” by academician Fu Chengyi on earthquake
genesis is presented about 36 years ago. But A new hypothesis “the positive hole charges” was bomn in 2002 and 2003. The
phenomenon of bright temperature increases observed from thermal infrared channels on stationary weather satellites before a
strong earthquake has been used as a precursor to earthquake for more than ten years. In 1990’ s, there were only a few re-
ports in Science in China and Chinese Science Bulletin and even less reports on its” mechanism. At the beginning of this
century, Dr. F. Freund and D. Quzounov( Professor of physics at San Jose State University and NASA’ s Ames Research
Center) did rock strike experiment on nonconductive igneous rock core samples and observed that “the positive hole char-
ges” becomes active when the samples was stroked, the electro-magnetic emission on infrared band was also recorded. This
supports that there are infrared emissions from rocks when rocks are under pressure before earthquakes.

Practice is the standard to prove truth. Satellite thermal infrared technique was put into practice shortly. During the 11
years from 1990 to 2000, we made 119 predictions. of which 58 were valid and 15 were false alarms. 11 earthquake predic-
tions Ms>7. 0 and 28 earthquake predictions Ms 6. 0 are comparatively good. The success rate of those predictions in-
creased from 24% during period of 1990-1995, to 46% in 1996, 53% in 1997, 76% in 1998, and 80% in 1999 and
2000, as summarized by Wang Chunyin in her M A Candidate {2005). The satellite infrared detected thermal stress field is
a reflection of the earth’ s crust stress condition when rock stress increases the spots along the stress produce micro fissures
in rock. Therefore, hot planes and lines that are closely related with the stress condition and the rock faulted structure can
demonstrate the compression stress direction. The satellite thermal infrared hot stress field’ s technique was an outstanding
example of integrating theory with practice and of making theoretical innovations.

The method of using satellite thermal infrared images combined with pre-earthquake hot stress field analysis to predict
impending earthquake is valid. Combining the satellite thermal infrared technology and earthquake focus solution and dy-
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namic analysis of surface fracture zones is an innovative and effective method for earth dynamic study. The earth rotation

speed rate change, alternative tidal force and rotation shear uprush of mantle are the main earth dynamic sources.

Key words annular hot stress field; the thermal rotation shear plane; advancing route; prior-earthquake; satellite thermal

infrared

BT LR LR BT, RAFER
B TR IALLSNATE B 1 3 , 30 i — 25 I BRx R Ik
F B AR AU LA ARAR R Lo

IEREAH R 12k R B E - SV SR T B9
FEEVE R W EE 37 1A SHOT SRS Rl R R W
Hl2. GraREHUHIRR R R 75 15 A e
JRAT B Sy BRAE T BB T A AR X B T [, A e
FRUAS R 1V, W SE A2 A TP 4

1 Z=FEWNIL Ms7. 0 Hi 58 (27. 2°N,
100.3°E; 1996 4£2 H 3 H)

MBEHLSE A (ERR T-1) LRI BT
3, B R4 250 km (25. 3° ~ 28. 3°N, 100. 1° ~
103.2°E) , A RHE AL BIER IR BB —HH. M
B 1 1358110 ~20°C BEX FE A EMITLURE
JmRHX,5 ~7°C B XA BB P, 0 ~
4°CXEE ML, AR IBRHS ML,
NNW  NW SN, X NE [ ff) € Hil 1 7 R W S o #44 B

[N Tie 41 7 1)
E] cpicenter direction of rotational shear
E I SIPE .
i ABEHL
main press )
stress‘?axis P E] thermal rotational shear annulus

H1 =EWLAEERE
Fig. 1 The Lijiang thermal rotational shear ellips structure

in Yunnan province

IR 72 R 32 IEE 30 7 ] ST sz
fE) By 96 75 T 2R R (ZE I )6, 1966,1973; LR E 4%,
1995 ; 224 ,2003)

TR A B — R P R AR, 2
LWL KNSR R, EEWEREX, BE
NBHBEE(R2), kEER.AX2 (KERE,
2002) R L R HW L, BHENBRIHE
(=EEHER, 1998),

HEAWILHERRBEVHE, B 1 KE R
NNE6°, f§i[s) W, fiiifg 44°,P Hili{sr &y NNE3° fi1fg 75°,
HFE HE RSN A BE LT (GREEF, 1990,
1995,1998) , hidkess iirsh HE” k LEEEH

\ 2

—

W F AR

pinaster bole sinistrally cleaved

¢

J B K 840, 817 om
apophysis, high 17cm

.
-

KK V4530 cm, B B85 16128 cm
raised path through fields which horizontly
changed position 30cm, vertically 28cm

———

2 H K25 om
highroad vertically changed
relative position 25¢cm

t 0 40 80120 m
O il

B2 1996 42 A 3 D =mEML7.0 SotstRgs
LHE (DA ER, 1998 B30
Fig. 2 Ground fracture distribution of Lijiang earthquake
with Mg 7.0 in 1996 (modified from Earthquake Bureau
in Yunnan Province, 1998)



EaH

SEALEE: AT T EMRLSNRIE N 155 FFAE 489

5% BB, B8 BSUEK FHshe  E 57
FEREBYL, LS REA TS BRIR AL BRRITL,

FEEIMm &% (1996) AIH T EILTEH
ROFICBHRTESTERE L 16 KKEEH
BB+ L HER 4 ~5 SBIEA , KA
BARMAEEILE TRH EFFXK, AT 1556
SFAEE 8.3 YR (1668 E I IRIN 8. 5 RHER
1695 4E L Pl ¥ U7 7. 8 iR, EE L T E
HRER, EMBETE, Kdb R, A8 1920 £7EE
JR 8.5 IR 1931 FFT B E 2 8. 0 % J% 1950 4E 7
I 8.6 H R, 5 AWM BEAT P LB KR
HnAiA—+, 2T m R A, IF LR HEX
I R AT EA Mg Y B L R T e

ZA LR, B RENE BEILERE A
WEHH T F1 2 R B R A , TA SR W YL A e e 1
TARTREHEE K,

2 FABEHAR R R A HE R AR

2.1 ERRFEDH M7.0~7.5 hRARHBHER

1995 4£4 A 11 H 06:32(GMT) #y T &£ #1414
B F B i P ERE SR E B RS NE [
B B SRS R (B 4L 68 22°C) (ERR 1-2) . 4 H 12
H 06:32(GMT) NE fa) #1# [a] /< B8 77 1) 8 (B 1-
3), BRBTHE=XKE4 A 13 H06:32(GMT) , &
B NE m RS EW ), 4k 58 R B IERE,
FEEZ 300 km, BB RIHBIEFED S (BR 14),
X EHAERERMBER (B 3), HEATER
BETHEN AKX 4 H 14 H05.31(GMT) .15 H
05:31(GMT) , 3R E R th i B AT A2 K 5 BT,
1% 2000 km, b 58 1300 km, 3478 4 1@ #L3% 260
73 km® (8° ~21°N, 108° ~ 128°E) ( Qiang et al. ,
1997) . XM EHAFRE E MEEBW(E3),
RESZEWEY AR EE X, 1995 4£4 A
21 HEIS AS HREGEFBREFLHMHT.0~7.5
R REEE M T BB (Qiang et al. , 1997,
2001 ; SRAHEL%E, 2001 ) , M 15 % (1996, 1995) BF
RTEASTEFS 16 IKKEBMINE i , B
4 R BT 25 AF AT 5 TR AT A B4 At (R
IR E IR, ARIRE B0, A T IR
B ik 2 AR I 3 AW B, 45— B BR AN T 1568 ~
1606 4,58 B Bt /A TG 1607 ~ 1656 4E, 45 = BR />
JG 1657 ~1668-07-25, iX 3 MHERIBEETENH
R kS DR ML SNILR AL X, 1995
FAH11B B2, 305 5 1B A6 B 609 5 2 %

207

110° 120° 130°

1995¢F4H11D.4.*.Eﬁ?f?|£ .
thermalinfraredanomaly onApril 11,1995

-.—-\ 19954 H 12H R H X
thermalinfraredanomaly onApril 12,1995

= 19954 H 13K #4 5 5 X ) E%FP
thermalinfraredanomaly onApril 13,1995 epicenter

3 EERFEDRTEMDI AR LR
Fig. 3 The moving path of the Samal warming ellipse
in Philippines

PIREGZRESNE - B, P EHEERE S
i ;4 A 13 HINEH R R Bk 2t NE sl
AT EW [, BIANAS [R) K/ i (B — JF o R ok 78 v i
BIANFE B 4 H 14,15 HARBHBMKE X E
AR, K T HIE, B K2 2000 km, E TR
1300 km, 3¢ 36 A % 260 5 km® (@ K 15, 6)
(Qiang et al. ,1997) , XA EFY FHB A BB HEK
T, WA KEMMR, BOEHEBERE, HYTR
RS R A B8 = B, MR K R AR B 2 AT A =S
X,

2.2 WHEHAMs7.03 M (36.1°N,100.3°E;

1990 ££4 B 26 H)

HiMEAMmE 1990 F4 AN 12 AT
LI5MNE FBIR T 1500 km. 55 1000 km 9 58 18 15
B, £ F 92° ~ 110°E,36° ~44°N jH 25 ~29°C , fii
WRRAETERHEMAFEILIEN, EEHREMEK
R E A N 20 S, mm S #OF, B R
Yo G55 RIEHLHIME S i R B 0 E T
JRAT RN F7 2 M A, W] R S AR TR 9 A XL 3 O 1] o
SRR RIEHLHIMR A P b 45°, B E A [ 135°
(SE) (FKEEik ,2000) , SLAIAE B SME T /) 22, T P4 1€
A (E43,1998)

HIEILMHERT 17d,1990 44 A 11 H 05.32
(GMT) 7£ 98° ~ 103°E,39° ~43°N(Hi# . FE. N
%), BRIt B IS B X, T H A4S



490 W o® ¥ #

2008 4

90° 100° 110° 120°

R kR A R R R R
lIl epicenter, the arrow shows the
advancing route of thermal anomaly

@ LA FHE B M X (19905 48 11 05:32,GMT)
warming abnormity area (05:32 on April 11, 1990; GMT)

ALS T T8 B IX 19905 41 121 05:32GMT)
warming abnormity area (05:32 onApril 12,1990; GMT)

A4 FELMDERIABRFHEERE

Fig. 4 The advancing route of warming abnormity in

Gonghe, Qinghai

WM /R W Je B 35 AR U0 JBE (42°N, 100°E ) &b (BT,
25C ;4165,29C) (ERR 1-7) . B H,1990 44 A 12
H 05:32(GMT) # B X @ . [m Y KT, RAR—
WIS H O E, BEBHAT—K (4 A 11 H 05:32) %
100°E ,40°N [t B9 FRSL IR X (M3 40,25C; 408,
29C) B KEL=4ETERKHRE, HEXH
b, ERHERRR 90° ~107°E,35° ~45°
N, RS 5B B HH . NS0 X R 5
— /NGRSy o IR A —BE KATEME, AR TE K I 2000
km, TiE5 3L 2 1000 km(EIfR 1-8) o F35MEF] WL
BRI E —E M2 (100°E ) ERg et , #EFE 300
km 724 (H 4), WHARSKBEMEBERE X,
P R TE A A2 by 0 TR (H A L) R4k (FF
BER) THERYFE RN —MIER, WXk
B ERHESHIT TR EIA T , 72 F
SERRE, B A EREIER, #5300 km,
BT BB HEBR Z A —RA IR, HEAR
]

PG H A% (1995, 1996) i BEA K&
4S5 REFHBICHREAN G, HRAHLEBLKER
B VR B, 5 R B P R K R AR IR TR BN B,
HERBEEHGENEKBBRT. X3 THEREH
FH TR A B HEE RS BAHE HEERE

g FEERLESE, FEM T UBR AT RE
BAERIAR . XEMAEEAR—FERN T HEE
THA R 8 2 R R LA AT 53— AR
I AR T4 A B, (B B 5 s, ZE S PR AR T
PAEAENAZMBEHEETN =B, REER, T2
KRR LR TS, FEREFEDE
SRR ) IR A T S, A 3 I B 3 B
MBI B R A T LR (] . FoAHR T TR Sh
B R R R B Ar B 201995 #£4 A 11 H ~ 12
H;4 A13 H;4 B 14~15 H, BREKBRISELR
R EBBIEgE, HEESRRX RN S
BCQME bIE JEHEERN I FFEENHR. LFL
AR MR T TR 2 X Bk M Bt o

BEASRURE R ROFIIRAUT
#E . ORMA BRI G S EETERERFILE
B b T4 QUL FHR B F AL 2B AU
B 5T ; O B AR EZ R AHI L, M EEE
REBYK; O HEREBAFWE LT, BR5R
BHFEHEXRA S, M5 i -2 R RIR
L% EBEHAE X (ARE,1980),

A BRSBTS AR 3L R IR 5 , BT &2
B GRS TR BEETMYHE. A
1990 4 F 2000 4F 10 A FF /& iR 3804 T i i s
EHBS R, 199 EUHBERXBBERBE
i #HE (EREREER(1995)002 5),
FR B FEBAOIER A E i L2 57
STERMRI N ARG HERMAEFE"
(CEOS et al. ,1995; NRSCC, 1996)

EREETEBREHERM LM REEAE
(2005 ) BEULT i T 38 3 PR 22 P S BERL
A B R AT IR B B A . @ 3RAT]
HETEKE( R R DEF R TRHRM KB T2
(1990 ~2000 4£) K FHET 5.0 ZHEHM KT H
QORI TRE(ERD), XEAFER 190 FE
1995 4E7E P (= #0 5R Jo b BB 92 T B AR TR 5 A
TR FAYETHR K (1996 ~ 2000 4£) 3£ 119 K —FH#:
AT EIEBRF st BA1+REHTR AL
TS TFECMEETY . ThRBMETFNE TR
B 7R #EA 10 K, HHHREEEES. IR
HE (1999 ~2002 4F) DA B3k 13 KRB HBREE A
B, HEBREE S E AR (R ) AT RE

B, TR A SR B R R R ke
BUE AR B kR A EA LA & i B R I% (HRT)
S5k, M REE MR E T AR BB =EXNH



FaH

SR R DRSNS HIE 491
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Table 1 Statistics of Prediction Results with Thermal Infrared Anomaly Precursor {from Wang, 2005)
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