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A New 3D Geological Modeling Method and Its Application in Chengdu-Changdu Region Modeling
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Abstract; Under the background of the deepening of geological research and the vigorous development of
geospatial information science 3D visualization geological modeling technology has become a research
hotspot in the interdisciplinary fields of information science and earth science. In this study, the tradi-
tional 3D geological modeling method is studied and improved to form a new 3D geological modeling
method. The new 3D geological modeling method is mainly applied in the geological field, and new pro-
gress has been made in multi-source heterogeneous geological data fusion, large-scale high-precision
modeling, geological grid subdivision, attribute modeling technology, remote sensing image fusion and
other aspects. Taking the Chengdu-Changdu region as an example, this paper uses the new generation of

3D geological modeling technology to carry out 3D geological modeling and visualization with geological
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borehole data, Chengdu map, Changdu map and remote sensing data as data sources. The 3D visualiza-

tion of Chengdu-Changdu region verifies the feasibility and effectiveness of the new 3D geological model-

ing method. At the same time, it also provides an important method for the national important geological

borehole data service platform to publicly release 1. 1 million important borehole data 3D geological mod-

eling covering 31 provinces (autonomous regions and municipalities) in China with a cumulative depth of

275 million meters.

Keywords: multi-source heterogeneous; borehole data; large-scale high-precision modeling; grid

segmentation; spatial interpolation
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Tab. 1 Isomerization of multi-source heterogeneous data
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Fig. 1 Schematic diagram of large-scale overall modeling
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Fig. 2 Seamless integration of existing model results
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Fig. 3 Database seamless fusion effect display
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Fig. 4 Technical roadmap of 3D geological modeling for regional geological survey



88

[

H

B

NORTHWESTERN GEOLOGY 2022 4

3.3 HIBEBREBER
3.3.1 4k3Loy B H#IE

. BT AR 2 AR A PR DX, R T IXE
Fil ol 31 104 kem® s 3% X 030 322 55 10 A AR # &2

T LT A FLADIR R LTI T 1500 A4S 2% J8 T D01 F i it 2 . LATR e AL s o L 4R OR
BAL A RERE 0 AR AC LR LS R BERE. BEALTR 28 1 000~3 000 m AHXS 22290 1 000 m,
€29 20~650 m. B £L 732 W80 & dls WL 3% 2.

3.3.2 WA FAH

3.3.3 #RYBLHMIE
AUR EBLR T AR - B # IX 35k m RS R Y

AWBEFER T 1+ 100 TR E A B HRE BBTR. AT RS 5 K I = 450 R

R2 HISEHER

Tab. 2 Dirilling stratification data

Sy ZTRE (m)
AL g5 2552 JEE (m) 4
iz 1

13-2 1 0 1.6 1.6 LG4
13-2 2 1.6 132.76 131. 16 ES AL
13-2 3 132.76 288. 8 156. 04 EAIE:
13-2 4 288. 8 299. 97 11.17 K

13-2 5 299. 97 364. 61 64. 64 AR CE|
13-2 6 364. 61 366. 61 2 AR CE
13-2 7 366. 61 369. 37 2.76 AR
13-2 8 369. 37 371. 2 1.83 AR CE)
13-2 9 371. 2 375. 38 4.18 AR S|
13-2 10 375.38 376. 83 1. 45 i 4
13 -2 11 376. 83 380. 64 3.81 Je A
13-2 12 380. 64 384. 02 3.38 AR CE|
13-2 13 384.02 384. 94 0.92 Je s A
13-2 14 384. 94 387. 04 2.1 AR i
13-2 15 387. 04 390. 64 3.6 AR E
13-2 16 390. 64 395. 32 4.68 AR
13-2 17 395. 32 396. 39 1.07 e v A
13-2 18 396. 39 408. 59 12.2 Je A
13-2 19 408. 59 411. 4 2.81 Jo A
13-2 20 411. 4 414. 25 2. 85 Je s M
13-2 21 414. 25 416. 5 2.25 Je R
13-2 22 416.5 417. 21 0.71 AR E
13-2 23 417.21 421.7 4.49 AR CE)




%2

) R A% i 2 = At SO A 5 1 B L AT — B S DX U A Y R T 89

Oy RlE — VR T ALAL B Bh I X IS TAE . 3R
TS AR BE 7 W 1 S5z it 5% ) B T 25 L 45 R S (R OC &
ERFIE AT A — A E R R, il
WINK 53 18] 4 R S B B BUEF (Sousa et al.
2015) [y 43RO 2 3 Y AR S R TR 1 - i
B 7 s B U 2 5 B 2 U R (Xiang,
D et al. ,2016), [HA}, REMS L 92 & W M T 5% | I i
b b 5, 2 = 4 M () BT Y I O R
3.3.4 KiEpEm

(1) Bl FLASCHR 3 2 - B FL 2300 o 2 A 58— 4
6 2 o A3 2 A A R AR R T 7 B B AL 3
57 250l T S AN TR T B RIURS 35 A A8 figp Dl
T gk K 43 J2 Ak v A ) s K B L L A SR HE
WGS84 Ak by R AW E 2 000 ABFR R T %
5 SR - B AR R

(2) Pl I 504 e B M TS T 5 90 €1 s 432 5% ) v
B 2 000 AbR & T L B O FEL FLAR 2 S 80— 2L

(3) b, 3 /o AR K0 % 2L . A T 3 2 B 0 = F 2
90 m 4 BEREE » AT ER BT R AL B o A A 2
FTH 0 SR )5 PR SR 5 B [ 2 000 2B AR R R .
3.4 mMAERR
304.1 AT 2 AKBH RS EALA

o7 FH B 8 = 44 b 5 Ay 1, AT LR - R X
Sl A A s A T L R R R L B TR ] A
T3 BB AT = 2 b T AR T e R A
BRAE R RE AR 2 B 2 b B AR 5 X A AR 2 sk ) S )

g BB AE it B W 2% & A )5 - R OpenGL = 4
15 G AR Web i i Y3 J 7 5 28 g Jk 52 A5 il ) 4
AR RS R E S IG5 L N L S N A
AR L A FL R AT R JE il s A ARORG 3 38 B A%
KGEE 50 m Wi 2 MA% 50 m, 22 I8 2 A 2 45 B R 1%
L7 A Yopsr LS AT R SE PR IS L o8 = 4k
iy il
3.4.2 i BHAL BRAA T AL AT R

FH T b 2 509 52 4% RAS B 87 5 g 0 3
PRBARNE LA BN R B 245 3 . 38 3 % 18 JE AR Ak B
B HAE Ay SCHE E A I = e i 3 ] K e =
Yerh e 5 ) B (R E 45,2007, BB S
DEM 456 FAE =4k #b I {7 F 0% 3% 1 20388 0 (512 32
fe 7 FL AT AL B SR B A R R o R B v R A A
Bt 5 3 R ER E A AR B = AR AN L RE W AR )
Hby S5 12 by DX 0 | H S5 AR AR L T L AT S
DAY S AR AR o 3% T 52 38 AN 5 N A 2D B X
SOWE S I = 2 ] A B A AR A A 0 S G A
2007) 38 ok VR A Rl G ) Y 3 SR AR 23 RN ML T
A 7 — & (&L 5) o ft 1 5T fF 5%, O B30 80 R 42
SR IRE 5 SRR ) R = 2 R R ) Ml R A 3 e A
PR CTORR X 3l Aa) 2 A5 o Al A A T A R A
1 45 45 TAE .
3.4.3 BT R M

3 o 32 JR R AR R = A R RIS AR e G R R A Y
25 [H) A 5 5 6 5 AT TR AR Rl G L R ILIA 6,

5 BEREGMASIEWRE

Fig. 5 Interaction study of remote sensing image fusion
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