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center of the earthquake. The results show that: (O the cross fault baseline
length has been significant acceleration-turning at some cross-fault sites along
the Xianshuihe fault since January of 2013, and some anomalies of leveling and
baseline lengths recorded at individual sites along Anninghe and Zemuhe faults
are the field precursors. Small adjustment of most of the leveling cross the
Longmenshan fault presented the characteristic of source precursors. @ In the
cross connected area of the Xianshuihe, Longmenshan and Anninghe faults, no
significant anomalies were recorded by means of continuous deformation (tilt,
strain, gravity), fault leveling, and creep observation. Moreover, the GPS hor-
izontal and vertical velocities nearby the source are smaller than the outer re-
gion, so there is a concept of Weak Area, where no significant changes in de-
formation or no anomalies. @ The annual amplitude of tilt and gravity in the
near-field, extracted by the Fourier transform, is reduced 2—3 years prior to
the event, which is our newly understanding about the earthquake precursors.
The results mentioned above indicate that the precursory phenomena before the
Lushan Mg7. 0 earthquake, observed by deformation measurements, are similar
to those before Wenchuan Mgs8. 0 and so on, so it is not individual.

Key words: Lushan earthquake; crustal deformation; near and far fields; de-

formation weak area

(Nur, 1972; Mjachkin et al, 1975; Rum-
mel etal, 1978; Das, Scholz, 1981; Dubrovskiy. Sergeev, 2006),

) 4.3
(Johnston, Mortensen, 1974;
McHugh, Johnston, 1978), 0 km 0 m (Rikitake,
1975), , Takemoto (1991) ; 6.0
, , (Mogi, 1985;
, 2009, 2012); ) )
(Takemoto, 1991; Johnston et al, 1990; Linde et al, 1992; Bil-
ham, 2005; Amoruso, Crescentini, 2010; , 2012).
M7.0 ,
. 2013 4 20 M;7.0
) M;8. 0 )
; M;8. 0
; . . 3 , . N

GPS, , ,



672 35
Mg7.0 s
“ »
b
1 Ms7.0
20 70 s . N
Y b
1—3 , 2013 3
2003 s
1
1.1
Ms7 0 ~ N
2013 1 .3 , C D.
|BH00. 4 215797, 60
=" AN
o 1680027 fhts I ! g 215796, 30 "’"-”” ﬂwl W jl|
£ L e i £ = an “'n', |
5 1680000 o ‘__W o 215795, 10 J‘f !I MW‘”NK ) L
% 167997, ¢ 4 R = 215793, 80} M :
167997, 3 .F‘-'M 3 SRS /”U\’ N \.\ar
167994, 6 . . . " . . 216792, G0k A : ) 4
2000 2002 2004 2006 2008 2010 2012 2000 2002 2004 2006 2008 2010 2012
2B7A7Z. 10 239761, 70
e | S o
g 28797020 V’\Khﬂ\.\{ £ 239760, 70 hwb l
e UHTY6R. 30 H W » '”“W\ o 299750, 70+ IN' J'\.l"»\
& 1% i |I \N & Ak rﬂf" L"\I
= 287968, 40 o = 239758, 70 -f .\ I\
247964, 60 £ . . 230757, .n i . ; .
2000 2002 2004 2006 2008 2010 2012 2000 _nn_ 2000 2006 2008 2010 2012
11922.74 A TIBYL, 56
2 kA AAN 4 A
g Tiezr rap i A ,glv " g 71840, 88 IR hﬁlJ'"'l T
£ \ | WV
S 71920.74 i e _i 71890, 19 "--urﬁ J.IKJ"JMNW’\JJ""I’H 'l\l..q kf"\«l
= .. ) v {
2 7e09.T4f Lan e S = 71880, 50 |'F‘-. ,r\..‘”"ulr'm'uw NG
: L AR
TI918. Ta & . . : . . : nsss.a | ' : . ; L
2000 2002 2000 2006 2008 2010 2012 2000 2002 2004 2006 2008 2010 2012
azaTE, 08 48031 32 s
g 95975.04 e g 18030.75 Lige (11\_ \,”
= U50THL 00 duc - = 48030 F/’ll /'I". f\U
= gaera 06 /'m/‘/\rw,-m'h"\,&r""l-" ".'K'.’\bh] = quoze. 50| \.l" \f
o507, g2 I/ NN . . 48029, 01 1 : : ) A ; '
2000 2002 2004 2006 2008 2010 2012 2000 2002 2004 2006 2008 2010 2012
R Hf
1 Ms7.0 . L Lac AB AC
Fig. 1 The changes in cross fault baseline lengths along Xianshuihe fault prior to the Lushan
earthquake, where L,z and L,c are the length of AB and AC lines, respectively
Y hY b b
D M7.0 280 km. 1980
, AB 168 m, AC 288 m 2—3 s M;8. 0
1982 , AB 0.8 mm/a
s ;s AC 1.0 mm/a s M8. 0
, AC , 2013 1 , 2.8 mm,

(C)1994-2020 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



Ms7.0 . 673

wl

3—4 .
2) . M7.0 270 km, 1982
, AB 72 m, AC 96 m . 2—3 , 2004
. 1982 , , 0.1 mm/a
. 2001 M;8. 1 , , . 2012
5 , 2013 1 , AB ,
3.5 mm, 4 .
3) . . Ms7.0 260 km.
1980 ., AB AC 215m 240 m s, 1—3
L.y La 2001 M8, 1 . 2004 M;9.0 N
2008 M;8. 0 . . s
, 2011 2012 10 , 2013 1 AB
s 4 , 2.96 mm.
4) . Ms7.0 160 km.
1985 ., AB AC 48 m 72 m , 1—3 .
, 1991—2002 0. 04 mm/a ,
2003—2006 0.19 mm/a . 2011 11 2013 1 , AB
13 s 2.03 mm.
5) . Ms7.0 140 km.
1979 , 1—3 . 2012 ,
( 110 km)
6) . M7.0 :
200 km, 1—3 =
2008 M;8. 0 , @
2010 . -
’ N . 2011 =2 000 2003 2006 2008 2012
5—9 , 0.59 mm, 10 al
. 2012 110 . 2 =3
11mm( 2). Fig.2 The horizontgl fault creep of 1—3
lines at Goupu site
1.2
M8.0
D . M8. 0 , M7.0 15
km. 2010 s , 3 0.6 mm.

, C 3.



674 35

3 Ms7.0
Hxxlv Hs 4, Hy XX, L34 2—1

Fig. 3 The changes in cross fault leveling along the Longmenshan fault before the Lushan earthquake,

where Hxxl, H; 4, and H; 1 denote the leveling of XX, 3—4, and 2—1 lines, respectively
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