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Tab.1 Comparison of parameters of four common observation systems
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Fig. 1 Four commonly used observation system templates
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Tab. 2 Comparison of effective factor of target layer for four common observation systems
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Tab. 3 Comparison of shot point contribution factor for four common observation systems
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Fig. 2 Fold number distribution and contribution factor values of four observation systems
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Tab. 4 Comparison of coverage count contribution factor for four common observation systems
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Fig. 3 Distribution of shot-receiver offset contribution factor and overall contribution coefficient values

for four observation systems
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Fig. 4 Distribution characteristics of azimuth angle and overall contribution factor values for four observation systems
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Tab. 6 Comparison of azimuth angle contribution factor for four common observation systems

WEZ A EX Rz ik oy
Fifa TRk R T (3 000 m) 0.163 1 0.192 3 0.187 2 0.176 9
Jr v BT F (6 500 m) 0.127 6 0.130 8 0.130 1 0.140 3

2.6 Tt CMP &R

T PTA CMP B8 DL o i .
FREOLT CMP g4 b T — a5, {H Bl 25 0 A 5 HE S
Jr R EARIR], 231 Bl T o6 N CMP 5 4 A A ]
Mo 7 5) o F3Ah—FiiE Sl sl T oo AR R
14 53 3/ 0N 1 6 B B T TN B CMP A5 43 A £
FE— BB AR S, el & —AN A
TG » AP A5 2R 4 A B TR T 288 7% SR A X
T4 53 T R e 0 JE M R Re g A E . A

T e 24 5 W) 3 7 OB A SR 4 i

205 T TG AR I /N RS 4TI T — 8 5 T
IC WER T TCAAEZ A LG I A 45 T T LS
B AR X FALA HITTHY Tl L B AR S
T, BABE B TC, WFFERY], GORM T fie )y
T 7T RS2 TITT R BB A Al T £ H B R T T
BV R T Tl 2 PR B 0 3 0 T S R B 2
Ul B, R TR CMP 8734 A
TAE RS HALA TN RGN (VAL 2B DU S



562 MIRAIR T EH A

46 %

BUIMIESEH 18 PRI ) PR i ) T B /o

UIESSWATINEZ I SON:Ip Al i oy afe

T B T I
Z#...,..._*_.__,__....z..... MM+‘+4~++*M*
1 ' -1 Fs
imes T « .
H1» - RSt e
R '**“**””**%H*:#h%#**ﬂﬂv#%ﬁ#*
() IEA2 CMP Ay i (bR AR CMPA i
iDooOooooOrIoooononne inoraonooooooon
lﬁ########’ﬁ -&--ﬁ&-&#%ﬁ-#‘-‘&-#-
i£385 H#H R
'j;:;.,g::,tf ::i.::i,.‘.:.
\aBanasassiananasana Jlisanshananan nan
(o)t EERCMP A i (d)ZF B CMP /A7

5 WAL & %@t CMP & 5 B 4E b B4

Fig. 5 Distribution and concentration value of CMP points for four observation systems
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Tab. 7 Analysis of CMP point concentration for four common observation systems
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Tab. 8 Comparison of parameters for four common observation systems

PURIERS ve-3id Ex g fite ik Al
TR 44 7K 241.16S240T180F 241.16S240T180F 241.16S240T180F 241.16S240T180F
B ))2IR B (Depth) 3000 m 6 500 m 3000 m 6 500 m 3000 m 6 500 m 3000 m 6 500 m
HiYE R $ (Ho) 0.118 8 0. 868 2 0.013 4 0.916 9 0.092 6 0. 880 4 0.092 6 0. 880 4
JRS 5 TR R E(Ro) 32 086.65 32 086.65 34 434.76 34 434.76 32 832.86 32 832.86 32 086.65 32 086.65
R IRETTIR R U (Fo) 11 232 25 920 4 742. 65 12 733 7 298. 95 25 920 4 292,48 25 920
JRS B BTk R (Xo) 0.139 8 0.114 7 0.0917 0.1259 0.124 9 0.200 1 0.110 5 0.198 9
Ji A BTk R (A 0.163 1 0.127 6 0.192 3 0.130 8 0.187 2 0.1301 0.176 9 0.14
CMP i1 B (Do) 1 1 1 1 1 1 1 1
LA EENT (Go 43320.08 58 008.76 39 178.41 47 169.63 40 133.21 58 755.07 36 380.51 58 008. 87
LEARUEIL T F (Gs) 5.779 9 5.363 1 4.191 5.054 3 5.249 3 5.842 8 4.803 1 5.885 9
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FAEAR L UL 2 Gesipi (1)1 s B0 M IS0
I) L (E 5 A B R A (R 9./ 6), &P X IR 2
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Tab. 9 Template parameter list of three observation systems in CX area

WEZAN 1EZE 453 T TG IEZEHEIE T TG ETTIE TG
PURI S e 3t 30138240 T1R150F 301.3S240T1R180F 30L6S234T1R195F
NS R Y 30 30 30
F LRI /m 240 240 240
FEWGE R MIE 240/7 200 240/7 200 234/7 020
FEWGA IR 40 40 40
PSR 3 3 6
A/ m 80 80 40
HIZE I /m 240/480 400 360
TR MR HE /m 4780 4780 4 660
KA /m 3580 3560 3580
TR RE /m 5972 5 960. 03 5 876. 39
RN /m 240 240 240
I % JiE 52. 603 6 30.418 9 70. 448
1 % 105. 207 1 105. 207 1 105. 207 1
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Fig. 6 Schematic diagram of template arrangement for three observation systems in CX area
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Tab. 10 Joint quantitative analysis results of properties for three observation systems in CX area
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JLRG 5 DT R A (Ro) 35 751. 99 35 751. 99 19 987. 65 19 987. 65 42 693.75 42 693.75
S IRETTRR R B (Fo) 1515.43 15 000 2 929. 61 25 920 9 943.15 32 955
JLRG I BURR R AL (X o) 0.072 0. 086 0. 082 0.087 4 0.075 0.005 8
TS SRR R AL (Ao 0.228 7 0.136 6 0.195 6 0.114 5 0.164 9 0.142 3
CMP g (Do) 1 1 1 1 1 1
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Joint quantitative analysis of properties of three-dimensional observation systems

and its applications

ZHONG Jiajun, LI Huake, TU Yuangen
(Exploration &. Production Research Institute, SWPB, Chengdu 610041, China)

Abstract: The design of observation systems is an important part of data acquisition in seismic exploration. Its design
quality directly affects whether the obtained data can meet the requirements of geological tasks and the quality of the data. A
conventional attribute analysis of three-dimensional observation systems generally relies on independent evaluations based on the
geometric distribution properties of the designed observation system’s shot points (shot spacing, channel spacing. shot-line
spacing, receiver-line spacing, receiver-line number, shot number, and receiver number), as well as coverage counts within
bins, shot-receiver offset, and other factors combined with independent evaluation to support technical design. However, inde-
pendent analysis and evaluation results may be confusing since each factor is interrelated and closely connected. This article in-
troduces a quantitative analysis and evaluation method for observation system attributes, which comprehensively analyzes the
shot point distribution properties. coverage count distribution, mesh element properties, and design for the target layer of three
—dimensional observation systems. Finally, a comprehensive quantitative factor value for observation system attributes is ob-
tained, directly comparing different observation systems for geological tasks. This significantly reduces the dependence on the
designer's experience in evaluating observation system design. The evaluation of design results is more concise, scientific, and
reasonable. This multi—attribute joint quantitative analysis is feasible after practical application in seismic exploration design.

Keywords: exploration design; seismic acquisition; joint analysis; three-dimensional; observation system; attribute of

bins; quantitative analysis; factor.





