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Fig. 2 Isoline map of gravity field change in Urumgqi and its surrounding regions



508

o R

w5 35 %

BN, SEAFREADBXMENRE, EhH
THAK, BRATFHRENITRE, EHBLE—
EMPE, SEAMES. B2 WElhERTS
BARFEANBXENHEAXLZERI, ER
)5 H A AL B 0 B T 2 0 o Y o 2= S R B
HIX (WEEHL, 2003), [HAEREE AN E
NRE, BESTHRE, HEHWENHTZAAR
BK,

L8RS KA X E 15T R A ) B
EEE A ERAHB B2, 761987 ~
2001 4£F0 2001 ~2011 4EWA B, EHHRET
WERAL, 1987 ~2001 4EFE S (&l 2a) FE
RIUKEMEX, HEJBUHBEHELRA T BEE
PIF. =L, 5 —AFHER S TR kA
KFEZRE, XFHAXILMXESEB L TH
T, UREARRS), BEAHEE,
Ryl & rgde i 4 & & # 2 B BN EE AR B 0
FEARI AR B A X 32 3 B i i, &R R L
BT R T 3L SN [l (BT N J13, #E4RIE B4
Mz, WT I EEE AR TR A4
TAE, dEWTIEESEk,

1993 422 A 3 HAIEE 5.7 R B R LA s
S EITET ML, HETR AR R IR
SrFVER R, W XS e 4k 5 LR L A,
BRHWENREZHRETEZME L, wEERERN
30 ~40 km, AT X 700 ~850 C, XJL
TR A WERIEE, M#BnENEEEER
33 km, ZEXPNGRE, RAEBEHARKRZHESMH
WYL F—FATRERE (7, 1996), H
F SN [ (R8T FE J7 A0 b 4 S R, (TR X 3
ey R R AR, RBENBHEZ R4
A

2001 FEZ )5, AR X E & R T W
4k (B 2b), XWRELS 1993 4 2 A fil 1995 4¢ 5
BEEZHX A RRAERS. 7, 5.8 HHBAE R, #H
FERER TS OB, MR RIR X A R & A4 i P
WA R E R R TR, 186 X I8 & N 1357
BHWRBE NG HM, BEOGHIAT KEEAE
X (XMRTEE, 2009, 2010), 7E XIS R 135
WS, RPN RTEERE LS
i, MRLAXIRE S A PRk, WER
HRHER, NMAOMBERMRE, SBTEIGH%
ZZin) NE [m3458, XXIRN T R 5 shpnsb e, W

BT AL T AL 123 el AR A 3l O P S (E
ME 2b ATAE H, X IE S 2R 4 TR
e (FeY BN M), YWREANLE, 68
BUAEABHER, ZXBHREEERRHE,

MRREEHZEAFHELERE (H2), ®
HEAE — MR, SR HGERET, HEE
WHERETFEZL, EOGHEARZEHNA, H
M EREE MM E N RE, XURWT SE
AFFRFANBEXBEFPRE LXK, WRERT
HAZMIESER I FFELME, SEILF
R B 2 B R A I LR A — B
2.2 LT, FFEE, FRITNKENEERE

TEACERR S E ) I X A T 3 SR BIE S
g (FPREBE, 75, fib¥), HEHAAAR
B8R, BEMRME, HEEX, WAL, 7
BRI, I TH\EFRELRE, BERK
MR SE, A AEE T EBIR.

HABZRMABWUSNENEZE, B
B AL B B R AU B AR R 2 5
BIREHBEEZZLE S TERROEIWE, H
NIXFRI B Y E ) BE 22 AR AL AP AL 1 K W R 35
EHER LTS5 Y S R E IR, BB
YR ot K e i s E . W R sh A&
RERMBIR, AT THRBM, FFE BN LS
BRI — A G W, TR, BT REK
MR o5 AE VS R R T, IF B X P R W8y
JRIEWZ . X 3 ARFBNE S LA BRI IX 4k
TR BsBE B S A M3 Tr, RERZE, EA
B R, MMM, B RERETE
BRZEA, HOL &R ESRSEE Z gk, X
FANAHERBIR, X 2o K g+ a8
%, WEMERDPREE, BERMG, JESZH
WEB RN (KREME, 2002), WATELTM
1987 424 HE 2011 427 A AHEE, 252H
T3 NI XA B E ) B2z AR AL IR AN EE ) A8
WEIEE, FEa ML R L, #4150 km 1
Bl A A YR, AT ik K EE S AR A
2.2.1 JLRE S Bt P24

(1) PR REIZE

ME 3 AT AEREE S, N51 -N53, N53 - N54,
N54 -N56 X 3 AMBIEMEHZELER/, BT
FERAS, MI7EBTZLHT B NS3 - N54 5 N54 -
N56 Wil B2 ) IE SRR B M B, TR KRR



55 430

XARPAE : BT (1 I B i 28 AR RHERIE S 509

3 WS HU MR, HX 3 WHREA H#RE
TEE ) 5 B 16l B BRI e 3 SR M . P I BB AR
T H AR K BLALE 2006 4, fii T NS1 - N53
WE:, XATER T NS1 S Ak ER% b
J7, 2005 47 10 AKEREK, HT N5S1 QEHE
b N53 AR, 2005 410 H & BRI E )
B XHMEI /D, 72 2006 4E WM IS K FEEH — &
B KR, BATHENZN B AP E N AN ERE
ST S R G D R R KA A B B AR T S
9, RLE TR EAALT| & 85524

M58
38.0r (a \L
¢ ) M52
J/, )\/\ M54
-55.0 1 1 1 1 1 1 1 1 1 1 I 1
1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011

=B /nGal

sor ® M2

< .
e
L
.
—
)>

-35.0
1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011

M5.8

aor ©

HABR%E/uGal

-45.0 1 1 1 1 1 1 1 1 1 1 1 1
1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011

Fht

B3 SEENXEHNRLE/FILE
(a) N51-N53; (b) N53-N54; (c) N54-N56

Fig. 3 The time-series curve of gravity difference

in Hutubi measuring line

(2) THREWL

ME 4 BTLLEH, 7E 1996 ~ 1997 4E, N30 -
N33 I N33 — N34 Y BEG RAR LR BE 435 +95 x
10 m=s™, £187 x10 °m-s™>, ZESRIHIE], 4

BHR TR BT HRHERETEG2H, XA
85 1995 £ 575 5. 8 MR, 1996 4F 5.2 HR
BEIRFR . 162003 4F53 2 BIE MM Z A, 2
FE XTI B N33 — N34, N34 - N35, N35 - N36 )
ZERPGRIEAT T B, mTHNEISR
FREBN (-39 x10"m-s7"), BHEFLEA
FAWM R H 2R, AR SEARFHBXMILE
i DX T g M 00 9 L P T MY 5 Bl A T R T BR Y
BE, WL, AHERAE/DNT S 0 FRAR AR AR
M, FFRUN S8 AR X AL X R A M =5.0
HREMR/NT 0.5, ZJ5, 2002 410 H 6 HF
2003 42 A 24 H S8 ASFRRSMKLET 4.8 HA
4.6 ZRE, 2 A 14 HEEATF N30 - N33 JUl LRk
SIAIRAET 5.0 HA 5. 4 IR, Lhr RAHRM
PHREIR WY&, A THIX H R REH
BesLhrii/l, R AR AR B R
BN, Bt EXASRBHERNART 5.0 %
RdRA AL, REEANE—M BRI TR—Br
Bod#, XFhiRZE, EEIANEE TEX TN
MIEE SRR, WSRBEI R4 E, AT AR
RENERATERB RN FHEFEL.

N30 — N33 0 B T ¥ WE) /% i 4 b 247 T
TFHEMMEAZ 1 AH, 2002 410 H 7 H 58K
FUR I RET M4 6 MR, ZHRA THEHX
Wi T VY S AR AR B R W AR i, 2B A N30
-N33, N33 - N34 BiBL R W 5% RA LR AE
£, ZERENGEAFTHIXH 1987 F£LIRR KA
5 %I EHR, METS—EEOPRR, 2000 £
FEETG, EHAWB KBS, BIENE
HIERRE I, FREmi4E, 2RI +60 x
10 °m-s ™, BRI MF T WY REERBR, MA
WmE . MM 2002 45 E4EZR 9 Ay, KA
ALK - 47 x 10 P mes 7, B — AN J B
&, ATUFL, MORRE—ITEKKHB,
BBONB N EE, m TR, HRTH
THEYRZ A, BRG] AT K
o Ash, M 4b WTLIFE i, N30 - N33 Jl Brxf
JFL ] L 3t X 4 R ) S R O SRR, Ak 1995 4F 5
5.8 IR, 1996 4F 5.2 PRI A AR R
RSB, PR — RS B R, BT
PR PR, TR AW/, LR T AR A i
ARRK



510 WwoR

w5 35 %

(3) ZhilFmLR

ML IR 4 ZMB T LA, EI1A84E
ERZEEI (B 5), #2006 4F | :4F, N38 -
N39 MBI ME N REAR, THRERENEE B
ZAMAE (-28 x10 7 m-s™) BE R H I FAH
(£30x10°m-s"?), [IAFHAH4E 2 4500 Bt N39 —
N41 F1 N41 - N47 { B 22748435 +46 x 1078
m-s °F1 —48 x10 *m-s~*, 7£ 2006 4E45 2 BAE W
PR HE IS . M 2008 4E 4 H % 2009 4 4 H Hij
3 BIIBEERT AE L, 725200002 AH R A DX
BEAGEEAEGFHNENL, G —EReEt,
{H7E 2009 4F 4 H % 2009 4E 8 H #ia], N38 — N39
W B S s 37, BB EBE LI
TRIBEHFA, XUHZX B REERH R,
2011 47 AEAWEERE/R, ML FHXESN
P2k B BEEE ) S D B N39 — N4L il N4L - N47,

MSB
200

-24.0
1987 1989 1991

FHBE/uGal
'2

1993 1995 1997 1999 2001 2003 2005 2007 2009 2011

240 (€) MS‘Z

In Wn W\ / \/\W\

-33.0
1987 1989 1991

97.0 - (&) i)
Mo/ M50
\Jf/\ J’ M5.4
9 |
AV / \ \ MM~

-90.0 I I L I 1 1 1 1 I I 1 L
1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011

i

HH B/ pGal

1993 1995 1997 1999 2001 2003 2005 2007 2009 2011

BHB/uGal

A 4

S B2 RAYHIR +40 x 10 *m-s > 1 - 68 x
10°m-s™?, REERTEEL TREKEAE, 5k
W B AR A N4T - N48 W B 58 ) Br = Ar A i Bain ¢
HIERE,

G54 LI SE SR & B N39 - N41 U Bt E )
BT RB A NE, BEEHK, BE&EE
FIZEARIEME (+40 x 10 m-s™%), FHH % X
e NFRIE AR 12 3 B 8 52 3 A B AR R R 2,
AT 30 99 B S W % FR T ME AR, 0 B 4% 5 A
HR, BBERBEARKILE, N41 - N47 P B E J7 B
2 ESIE R RE A, BE bl IEEE
RE, BEEB/D, WESEE T ANAE
(-68x10"°m-s™?%), ﬂ%ﬁﬂ&ﬂ%%ﬁﬁﬁxﬁiﬁ
T%, UEEEEAR TR, &6 UEKHRINE
RME REZHESIT, ﬂﬁl:%}ﬁl_zsﬁtﬂiﬂ
THBHIE . 1987 ~2011 FEFERRKIRKE T K5

a0 ® i M5.8
M52 M52 Mi-“
= 1 v
% M5.0
0 b
W s
i ! ‘
5 /
3
300
1987 1980 1991 1993 1995 1997 1999 2001 2nm 2005 2007 znnq zon
310p 2
M58
=
]
=
o
i -16.5 =
i
R
i
64.0
1987 ]989 1991 1993 1995 199 1999 2001 003 2005 2007 2009 2011
.0
M52
a0 (O )
M52 ¢
¢ M58
=
&)
S
]
e
2 v
i
470
1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011
A

TRAMNKEHEENFENLE
(a) N27 -N28; (b) N28 —N29; (c) N29 -N30; (d) N30 -N33; (e) N33 -N34; (f) N34 -

N36

Fig. 4 The time-series curve of gravity difference in Ningjiahe measuring line
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Research on the Temporal-Spatial Variation Characteristic of Gravity Field
in the Central Tianshan, Xinjiang
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(1. Earthquake Administration of Xinjiang Uygur Autonomous Region, Urumgi 830011, Xinjiang, China)
(2. Center for Space Science and Applied Research, China University of Geoscience, Wuhan 430070, Hubei, China)

Abstract

Using adjustment calculation with the uniform starting datum on the 50 terms of mobile gravity data from
1987 to 2011 in Xinjiang, we obtained the isoline map of gravity field in Urumgqi and its surrounding areas,
time-series curve of gravity difference of different measuring segment, profiles of gravity variation in three meas-
uring line in the central Tianshan, Xinjiang. Combined with seismogeology tectonic background, we analyzed
the gravity field variations of the central Tianshan in Xinjiang. The results showed that the spatial distribution of
gravity was more centralized and the positive gravity variation areas alternated with the negative ones in Urumgqi
and its surrounding area. There was little change in the gravity field and the energy was in accumulation, which
indicated that Urumgqi and its surrounding areas were the medium and small earthquake-prone areas. The gravity
was negative which varied largely in Dushanzi and Ningjiahe measuring area, which showed that curst was uplif-
ting and the material density decreased continuously in these two measuring areas.

Key words: Tianshan Mountain in Xinjiang; mobile gravity data; gravity field variation; Kring interpola-

tion method



