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The Development of Technique for the Visualization of Geological Information
Using Geostatistics
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SYNOPSIS : A graph or topographic map can often convey larger amounts of information in a
shorter time than ordinary text-based methods. To visualize information precisely it is necessary to
collect all the geological information at design stage, but actually it is almost impossible to bore or
explore the entire area to gather the required data. So, tunnel engineers have to rely on the
judgement of expert from the limited number of the results of exploration and experiment. In this
study, several programs are developed to handle the results of geological investigation with various
data processing techniques. The results of the typical case study are also presented. For the electric
survey, eleven points are chosen at the valley to measure the resistivity using Schlumberger array.
The measured data are interpolated in 3-dimensional space by kriging and the distribution of
resistivity are visualized to find weak or fractured zone. The correlation length appears to be around 5
to 20 meter in depth. Regression analyses were performed to find a correlation length. No nugget
effect is assumed, and the topographic map, geologic formation, fault zone, joint geometry and the
distribution of resistivity are successfully visualized by using the proposed technique.
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A Y Te BE AFOR 3todg GAZel M e FRoz Huo JRE MEse Helt
AR R QAME A A E = FA A S T, A5 FAAS THoZ A LAY
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o JNdeEtRzm, Holgje] JtAEE fsiME w22l Advanced Visual Systems Inc.olA  Eg
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2. XSAE

2.1 Xjure] BMpY
ko] EA L2 E Az (sedirnentation), &4 &8 (diagenesis) ¥ T X 2L (tectonism)F ¢} ol 9
of wel EFAeA HAW EFEA 5—‘?—°ﬂHE o'l FxHQ AAAMolY dA&Ao] EA3A ). uet

A, Ake] S-S T3 EXE st 0 97 FHE Yt £ o old AlEX] 9] AHAL @R A
27} AXg x| A Ao 4 J% ‘%;T: gt 9o BT S S Bole XFY 54 7EE
AsME A 89 FF oj&g EYdtHol sted], o]E A% A WA DAZRA G EHE ow
ERQT A distq detd ¢ de EASE @o2 ASAAk stk 2 tgef o] & FE Ex
3t~ (probability density function) Fel2 Edstool 3t Q7|4 85 Ux Fgrd FoJ HE g4

ol A F29 fegio] vehd = e AdHd IEE ofn@.

2.2 O|=EREEF

O|EE XS RdL FEAMUGINSY E FFo M E FEG £ Jed, 71 FEAGI)o]
& A5 WEST Jdxr F3}YEAHrandom variance)d F-3FEAH(spatial varlance)-f] &E 9nl =,

F Aol £t md2 38 ¥ d(spherical model)® A 42 D (exponential model) EA A E 7Y Ag
} HojRol we} N2 FAET}F RN dBAE ol T HE ¢ o] AlFgAboldle AEA
o] EA&tA FA "k FEAIo] EAte BEdols £ JFold vl Ayt EAF e, J714 3
ghold AT BN G viAE AFEAOIY AR ZA Z#Zo)(correlation length)2 = 3o},
$HA H F 3 (linear model)© F &40l €A F& T2 A FAANL dXx] A8 Alolo Agrt Hoj
Aol upet g

» 73 2 9 (spherical model) » A} 4= 2 9 (exponential model)
3k _ K _ )
V(h)—C( % 95 ), h<a 7(h)—C(1—-exp (z)) h<a
rh=C, kY a A =C, h>a
» 7}9-2 2 d(gaussian model) » A8 2 d(linear model)

¥ h)= C(l— exp (—Z;)) h<a
AHh)=C, h>a

A71A Cx £EAA (sl value), he MEE9] =

.
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2.3 Kriging Ol 7R
Kriging #7482 439 2F A48 AAHoZ B FAHH7|HAA ArLstE /A5 AAET o) $ f4}
sttt &, 99 Mg SPo2RY b 30 BEXFSE vY HRARYEY B, FA, 23
A, 32 A %— 0}"’ °l ? EHEE 95 oy L AEZRE FNL AAAE dIHuHE
5 7} krigingol A& ¥ 3E7 (trend)ol HF 3
)22 8E FAH g SAHUE vluste] do3 AT ZA
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3.2 EtAlE 3}

FEU7} 2EHT JE o) A
Zd i 8524 g Fa
A% BT @AM O-09 Al

g tEAE2s $g4 s 71 Aoz FHPEq.

3.3 ElALA 2] 2A H TJLAI3

Kriging& Bt A 83 28317 Yt A g ALY 713 A3 variogram 5 AtE
Bt Sk 2393 910,119 23 = covariogram©] YHEEQ UAFS Holx Y= FAR
AN AYA ARG SAHE gL semivariogram FEZ 3t 71AF variogram &9 HZE 3
Hasglstazt s on, ol8 935k genetic algorithm©] AHE-H At variogram & #olA
o o] 3, X5y, 7t¢2¥, Ay T E ddo R s

e = o

@)= 3 A h, @)= 7:) M

A he N AR, as FBH, 7
3 Aed G50 b LA AL A

= variogram ¥, 7 £ iHA A5 A o]

o2 Jebgen, 48aws /b8 a7k A Yebdoh
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4. RMTE JIAS AlAH WY W 8
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FAFIS 4 FHx AAE BAA dEE A 2, 22 AR ARE Fa
Qe AAANYE Z2 gy 7Y ol&stg Zeade] Fa FAHL A e 2ol ]To'];ﬂ‘:]’-
A, Hdaagd g dgAs9 47 %a. 4, A AF @49 Exagy ¢ $2 Arluxg
229 E3 A L 8. A BIPS 52 BHTVY 23 Ha WA A5 d87 S48 248
53 Ao AN 2wl zAd Cﬂl? Folth 488 Aat HNYURES T3 AFHORE AVS
2 7igd JiA g Z2ade d9dS AFstE AGE FY&A ok AP TR A Sl = AFEA
3 7iygo] HEgHo nuy A& YL AFY 4 Ut 7A AL fA A Fgavt dosy, &
3 S BEo] Y] YA A IEE TSt A5 FHo] AFHY AFFE /A S E AFF
A 7ol HEHN o, A STX Fodg Y3l AFIA € b gAY 544 A8 =48 o
Z 19 ¥og doix)y] W Fo wXgdd i ARFoe g AFFRE Q53] HI £48 FA5)
¥k A< 7hAEE BIPSS BHTVS O & WiAde SAH A& 58 71413 flon, gHdze
BAE YAHc2 BFAAY 8, BHE AFA 3o b2 $3dy A FH5 7HA3 §
Aok 4359 QAW A B A9 ST BA 2 U AY gAS 2R EH Aol Aoy ], %
@ 92 ar]g dEstyq AGdE A E s

2198 7 H tetd ooy AXHHE 7HA18 A5+ AVS/Express=
ob 3 AHuol Fo] Wi, FTHE Gy wE
T UAEE sPon, 53] Cr+ Ao ARG
FaA T Ed =8k Hdd Ay, AY, AF,
18l A A5, Add R 52
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4.2 NHPE 71A %
AYTZ ANRFI L FEAQ9 7 Bo] HE AP0 ThE Aol YA ALH7] B A
Faol e Ave GAol AYE Ul U FIU02 HUSE 440 2404 RUoRA B

& upgolu, Al NFL 3HAoT AR & A9 | A3 wasl APl dal QY T 5 Y= B
o Ao BA AYARE B A4, HYLARR Gebd FAE B, Aol AN ARE FE
o Bad WA NS T + Ut BEAY YU AR 4+ o A¥TEE FHE 28 Ao

2 1% BJE & IHIE 3).

4.3 XISTE JHA%

A272E 2487 A4 b3 ARY YU AFERAAGeI Tt AFRAE YRR
shabet. olo] Wl S YA ARETF chk WA W Yol tha) 2AIL Y] WEe) A%
AT} BT GARTHE FERGHOR AED 5 Utk HET ABE BT ASe] BA%Y 2
e 49 AFFEE Fersgen, s Ak B4 B FHYE Fo) AsdAE 2aIY
ol 2A 2= A AEF BESE Ro] nigASAT GARA B o5 HY T B2 Az
2 Qg & Atk 28U 4F 23l skl 248 BYol 3ol GAAE FASA H8ET
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ok $eel B VAL YTE FAIA SR £ U TAY o2 FRydd £RA)
hibe Aol AAbgEel mwetd Hde] Al WA e ok wekd, 33 Y Fgel EA
o Bastel BAE At e FaAT. ANH SAE AR 24T YA B A 3
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FAANN QAFS vhsh o) ko] EASE BASHE 34 Il AN sy] WEo] HY 2
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A R H(BIME, 2m)

® @ ® ® ® ® @ ® @
0 816 2414 447 1913 2031 9684 37833 17052 9949 11862 9408
5 1272 3874 493 1100 5025 1606 2736 3779 2950 187 2267
10 8257 2078 1134 3335 393 4945 934 118 568 166 606
15 24362 2201 3444 3137 714 7978 1233 1702 451 533 959
20 29208 2887 4408 2121 1496 8116 1374 1217 871 1400 2425
25 25140 2942 4107 1798 2564 7298 1639 1341 3499 1885 3221
30 17892 2379 4107 2152 3103 6160 2241 1495 5319 2241 3221
35 17892 2000 3041 3007 278t 5189 3228 1870 6155 2399 3567
40 12554 2000 2107 3902 2781 4555 3228 1870 6155 2399 3540
45 12554 2060 2107 3902 2874 4555 4336 2585 18538 6787 3540
50 16684 2060 745 11276 2874 3351 4336 2585 18538 6787 5302
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