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seismic profile as an example
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Abstract: This paper makes full use of the merits of different methods in analy-
zing seismic and gravity fields. Taking the Tianjin—Beijing—Chicheng high-preci-
sion and high-resolution deep seismic sounding profile (DSS) as an example and
using the model of seismic interpretation as a constraint, the paper conducted
forward and inverse data fitting and obtained the density structure of the pro-
file. Then re-fitted and amended the model result of the seismic interpretation of
both sides of the profile. Practice has shown that, with joint inversion of seis-
mic and gravity data, the shortcomings and deficiencies of a single method are o-
vercomed, so that the obtained results are closer to the actual situation of the

studied area.

Key words: deep seismic sounding; forward and inverse data fitting; joint inver-

sion

%

BEEWMB FEZEARESE ST H 0827001 W By, o [E 12 )5 b 3R ¥y BB 5¢ firig 2 11AC1012.
W BEE  2010-03-11 W E#I K. 2010-06-21 P i % Ff& ok .
+» BREE e mail: liuxianwu2008@ sohu. com

http://www.dizhenxb.org.cn



444 i Bl 33 &

"
5

518

T BRY) B T7 12 R v . DL s BRSO LAl A M RR T U . Wb TE A B /B S i
b RE A% 4 ok AR fR 2 Bl 2E RS ) AR . LA SRAS M ST A [R) R BT S A i A O . HE A )
I BERART B i CBSR A, 2003) 5 T LA 37 BRAE W LR T L ®ET7 1% LSRR AR T
AR BE b BE L WEME 22 S I S RO s 3 ) 70 Bk RE ) AN R . {ELATS SRR MR A A R UL
W, AT 0 IT R ER RN TAE RSB IX . BEX IR I 5 4% B4 S iz AN TR
Mo ERYY BT 1 B AR HOR AN E T REZE G WE 9T, SR A T 4 75 F 8 DX 52 B s 4. o 5
DR O A s SR EAT 295, S T SO A ) A AR AR L — Ty THT R R K AT A ) 4 A58 A
SRR R A R BE T RN LR IR (deep seismic sounding, i 5 4 DSS)
75 ARAT I T2 AR5 10 % R TR (ARG o Af 40 0 o 005 19 % 2 e B M i o 52 B
FRARAE O, [Fiaa T ) 3 0 X0 3 A AR A 2 SO AL A, X DSS F T U A b il B i
FEHRAFAE A R BEAT B IE o (0 1E S 3T 45 2R 2 A 6 S o il SE P i 0. 7E BL & Al B 255
FOME | WL AT LR B R JCREA B T HE RN M T R X AF 5 IX M v A Al B i Y
Wr5E.

1 MERE

W= S ) SE B AR T Seis83 P » il ik 8l Uy A S 2B B . XHE R T 4EIR g A4
Jo 45 ) 1) M 72 0 0 A B AR S B, B T LR A T R A A L AR KR KR S I
AR E 23 40 TR AT O I S 2RO B RS B R AT R TR L R A R T R
WAL RER b o T T R A R R B AR . XA P R S PR R aE . T, B i
W ZWPERE T WP SR AT AL TR B AR R AL R G B I AT R —
ST EGB BR . BRAT IR A M T (TR B — S i 2R A MR I B L R 0 4F

TESI LGB E T e . R

de; _ .
Jdt .
i=1, 2 (1
dpi _ 1 v
ldt - dx;

K e TR RERS . 2 B o 23S H R R AL AR R RIUT AR R B . v A
el &, ARG Runge-Kutta 3L Ga A, XI5 4, 1988).

2006 44 H [ 172 J Hb 2R BRI 4R v O A8 AR AU B R 58 BT — 2% W RS L /N3 s
WRMIBD R BRI R AUt RO O 320 ke 19 N Tt A2 I R . OIS T
IR GORCE D B 2 g B 5 (2009) 2 BHZ ) 1 1 SP-198 1 s 3t 52 PR 1 1) 54
2B R MUE B S5 R, ARAT TR ) T e o B A5 R (& 3D

2 BE-ZEERR
A B A7 FO MR 0 R 5 3 O M T S 480 LA 8 5 SR A 2
B S I — i MR OC RN S RO A U RO I . R0 T G A

http://'www.dizhenxb.org.cn



439 XA A R IR S B ROR LA T L s R S R AR ) T 1) 445

114°E 115° 116° 117° 118° 1197
N " ; "

39°

38 [--

34°
A
= &
A %0 e ! 38°
= [O] L] (=]
Bty % il WE  adbR ALK SEOEE DSSII AMRRET

BT AR ARG SR S S DSS 2k fir

O #Eh ks @ wHEER: © WIME; @ RTRERE; A: TR LB B: S0 G
2 Co kE N —ALEWR,; D: m I — IR E: WE—FKBWA; F. msi—@E W,
G: B H: I MMM RL; 1. 88w J. T BRER,; K. W5 ms;
L )RR KE M: i AR W3

Fig. 1 Geological map and DSS lines in northeastern area of North China
(D Jizhong depression; @ Cangxian uplift; @ Huanghua depression; @ Chengning uplift;
A Yanging—Yuxian fault; B: Zijingguan fault; C: Zhangjiakou—Beipiao fault; D: Nankou —
Sunhe fault; E: Huairou-Zhuoxian fault; F: Nanyuan—Tongxian fault; G: Xiadian fault;
H: Baodi —Tongbai fault; I. Jiyunhe fault; J: Ninghe-Changli fault; K: Hexiwu fault;
L: Stratum wedgeout; M: Cangdong fault
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Fig. 2 Travel time fitting (a) and ray tracing (b) of Tianjin—Beijing—Chicheng profile from DSS

t in Fig. 2a is the arrival time. A is distance between source and receiver
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Fig. 3 Crustal structure of Tianjing—Beijing—Chicheng profile deduced from DSS
(a) Bouguer gravity anomaly; (b) N-Q sediment; (c¢) Crustal structure. 1. Yanqging—Yuxian fault;
2. Zijingguan fault; 3. Huairou—Zhuoxian fault; 4. Nanyuan—Tongxian fault; 5. Xiadian

fault; 6. Baodi-Tongbai fault; 7. Cangdong fault; 8. Stratum wedgeout
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Initial model of Tianjin—Beijing—Chicheng profile for gravity inversion.

(a) Gravity fitted curve; (b) Initial model of gravity

Solid line denotes actual observation and dashed line stands for forward

calculation. Geologic body extends 200 km along the strike
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Fig. 6 Gravity inversion fitting of Tianjin—Beijing—Chicheng profile. (a) Gravity

inversion fitted curve; (b) Gravity inversion model. Solid line denotes observation,

dashed line marks fitted curve. Geological body extends 200 km along the strike
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