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Creating of the 3D geological model:

Depth of surface level of individual geological layers:

>N
- |  Geology — individual strata (e.g. crystaline basement, Carboniferous,
7, Permian, Cretaceous, volcanic rocks)
\(C * Ingeneering geology (Cenozoic — Quternary)
= * Hydrogeology — aquifers and aquitards (e.g. Cretaceous: A -
.2 Cenomanian, B - Lower Turonian, C - Middle and Upper Turonian),
o
— Source of data:
O .
Q * Geological maps
(®) * Boreholes database
(v} * Geophysics (electrical and electromagnetic sounding, seismic)
=
)]
8 Definition of faults (simplified tectonic view)
>

Determining the range of layer (strata)
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3D modelling in CGS:

Database: Geological maps:

Map of scale 1 : 50 000

Boreholes g Geophysics

or1: 25000

v

Depth of selected interfaces

A 4

A 4

Conversion to altitude +

Outcrops of individual geological
units (altitude of relief)

l

Input file to modelling

3D model of surface of individual geological units —
basement, aquifers
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Microsoft Access Application — input — data from CGS borehole database (.mdb format)

4 databaze: C:\D ts and Settings\bedrich.ml: h\Dok t l\I(lystalinikum\ZlZl‘l1\Iuy:ualinikum_ZlJﬂapad.mdb
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31930' 324'30"RC lkt F| Vistva Vigka | Wpskov) systém  Typ wishupeme  Pofadi vistvy
32430]  385.20]RC [kreme [Cesk masiv - kiystalinkum a prevariské _~ || ( 23450[)po vyrovnani ~ Strop ~ 1
385.20] 388 80|[RC [kfeme [ Oblast = T
388,80]  398,80|[RC [keme [sHask.o-durynské oblast [saxothuringikum] ~ | ot ) LI} &, |
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404,90 421,00|[RC [kfeme; Tednolk _ _ w

= PR . Privlastek min \
42100]  423,00|RC [keme [teplicky ryolit -] ¥ e |
42300]  440,50|RC [keme; Souvrstyi Zimitost \
29050]  485,30|RC feemell | | = ||t | -]
465.30] _ 469,00]RC eme Bk
469,00]  470,80|[RC [kfeme!
470,80]  482,00]RC [keme;
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Boreholes processing.
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Microsoft Access Application — output — data in Excel table .xlIs
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Typ |Hloubka Privlastek (Zrn S [Vr(S
Klic  |Vrt Rozhra|rozhra(rozhrani (Z Mapa ZM [Horni [Pfivl [mineralog |ito [Obl |Regio[Jedn |o |st |t |Pozna |Kli¢ |HIoubka

m GDO S\l AL ni ni ve vrtu__ [rozhrani |25 astek |icky st [ast [n otka |u |va|r|mka |GEO|vrtu Autor |Datum
65/L-10 -883730,8 -1006280,4] 485,24P CMK| S 38453 11-1%@lsvR ) F_[F2 2B 33,3|MI¢och | 15.11.2011
101144|PJ-1 - 06650 510/ CMK| S 7 503] 11-123|SVR [KVR |GRN F [F2 F2C 50|Mi¢och | 15.11.2011
\m 110655[JD686 | -851059,7| -1002297,3] 4956] CMK| S 43,8 451,8] 11-212)120 BTT 3IF [F3 [NEJ Mi€och | 15.11.2011
x 112452|0D 543 | -851609,3| -1002450,8] 508,6/ CMK| S 26 482,6] 11-212(120 BTT F_[F3 NEJ nepgesni popsany profil, [MI€och | 15.11.2011
114927{M-135 | -857136,43| -1008824,43| 408,32 CMK]| S 10[ 398,32 11-213|120 BTT F |F3 NEJ 37,90 - 46,80 66|MI¢och | 15.11.2011
U 122630[JE36 -853987,5| -1010626,8) 390] CMK| S 40,6 349,4[  11-214]120 B+A 3IF [F3 [NEJ porfyricky Mi€och | 15.11.2011
[t 125839(36H -864602,2| -1012599,86| 410,46] CMK| S 214| 196,46 11-231|PRR B+M F [F2 [F2B 252|Mi¢och | 15.11.2011
110|TP 5 -774912,5|]  -974610,3| 229,57 TR| S 182,8 46,77  02-322|porfyr DVJ F [F2 F2A okata 76,45[MI¢och | 11.10.2010
m 101|VR 24 [ -782817,38] -973696,73| 324,5 TR| S 46,8 277,7[  02-321|porfyr DVJ F_[F2 [F2A 164,59|Mi¢och | 11.10.2010
55641(TH-33 776803  -972036,4| 3113 TR| S 475 2638 02-321[315 F TR 47.50-51.00 m ztrata jddMIc¢och | 11.10.2010
o DIAMO(3367/65 | -848003,07) -1003589,2| 478,52] CMK| S 82,1] 396,42 11-212|912 F |F2 |Y 84,1{Mi¢och|15.11.2011
I 13061 -852786,5|  -1007851) 424,7] CMK| S 22,6 402,1]  11-214|ELV F_[F3A 31,9|MI¢och | 15.11.2011
1)5051 -852753,2] -1007551,2 432] CMK| S 44,3 387,7]  11-214[ELV F |F3A 52|Mi¢och| 15.11.2011
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Storage of processed data — database CGS Postgre SQL

* Input - .xIs format
* solid structure of table
* not all atributes are required
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Data from CGS archives — technical reports with the coordinates of profiles, points
Processing — manual, determination of depth

Selsmicky reflexni fez ° 100 ) 0 0 =0 s 700 00 %00 100 1w 0 1w wo 1m0 1we 17w 18 100 200 2100 z0 200 200

Reflection seismic <

[ = Z*.W_V;f*—

Refraction seismic

LT —————
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model

Electrical
and electromagnetic sounding

Gravity modelling
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Output — data fill in Excel table .xls — points of mesurement
Ca | IDFR &Y sB@BT v |@BDIND|IE % 100% - B).|| TimesNew Romar 16 ~ |
; [ Microot Excel - priiacfGA geohyzika o e .
2) Fie [Edt View Jnsef Formet Toos|Data Wndow Help -8 x
S D@ SRV|IB®I - - QE AN DS 10% YR, A ~0vBZ U ESEHP%, B3 EE L--4-.
: 3 -
[ e I b [ E | F | e [ H [Wt | J [ k [ t | % | N [ o P [ @[ R s T
\ 4 Hioubka
Typ rozhrani Z Mapa ZM
Rozhrani x rozhrani ve vrtu  rgzheagi 25 Oblast Region Jednotka Souvrstvi Vrstva  Poznamka Autor Datum
eism_reflexni KRY 726686 -994074 3 C w04z D DP wz | Skécelova 2732013
| 1.3P26A seism_reflexni KRY -1264 S o0 02444 D DP Lz Skacelova 27 3.2013
4 [1,7//P26A seism_reflexni KRY 726364 995523 s 6002444 D DP Luz Skacelova 27.3.2013
| 5 |8/P26A  seism_reflexni 3 -723887 -1001162 S 120 02442 D DP Luz Skécelova 27.3.2013
ism_ef * -723820| -1001866 s 140 02442 D DP Luz Skacelova 27.3.2013
7 -723697| -1002389 s 140 02442 D DP Luz Skacelova 27.3.2013
-710025| -1042655 210S 63 14713131 F F2 F2A Skacelova 21.4 2008
-710808 | -1042771 218S 127 9113131 |F F2 F2A Skacelova 214 2008
711517, 1043206 200 S , 90 11013131 F F2 F2A Skacelova 21.4.2008
-688559 -1040416 187 S 275 8813124 F F2 F2A Skacelova 21.4.2008
689352, -1039862 187 S 350 16313124 F F2 F2A | Skacelova 214.2008
15
16
17
18
19l e ) 1 [ I 1 ! [ 1 ! 1
N e T st (Lst2 [ Lst3 / <] O
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Storage of processed data — database CGS Postgre SQL

* Input— .xIs format
e solid structure of table
* not all atributes are required
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Polygons of outcrops
(e.g. basement, granite
massif, Cretaceous —
. Y YA y T Cenomanian, Turonian,
il \.. Vi : Coniacian, volcanic rocks) —
| b | A . recent relief (ASCIl format
b S\ .txt — contour line or grid)

f/ g 7 R 3] 04_44_21 - Poznamkony blok (o | =) s
@
@
[ ]
\

Q7 ',_"‘ * B | Soubor Upravy Format Zobrazeni Napovéds

RS \ :p(;Y;Z
il ) -551649,6;-1031863,16;260 B
i i~ ! S & -551649,56;-1031863,13;260
/ \ . -551649,56;-1031863,13;260
S - -551715,28;-1031856,17;258
k. ‘ -551636,44;-1031854,98;260
—— ! -551768,1,-1031850,56;256
& ‘ -551768,08;-1031850,54;256
) -551768,08;-1031850,54; 256
5 ‘ -551625,26;-1031848,69;260
-551795,62;-1031847,63; 254
-551795,61;-1031847,62;254
-551795,61;-1031847,62; 254
-551822,8;-1031844,74,252
-551822,79;-1031844,73;252
-551822,79;-1031844,73;252
-551615,13;-1031844,32;260
-551607,63;-1031841,4;260
-551607,63;-1031841,4;260

Storage of processed data — database CGS Postgre SQL 235150753 20a154%. G310
-551858,02;-1031840,99;251

-551858,02;-1031840,99;251
-551758,12;-1031839,26;256

-551691,81}-1031837,15:258
* Input— .xIs format -551788 181;-1031836, 45 254

- e
* solid structure of table W e

-551940,66;-1031832,14;251
{-551970,42;-1031829,05;252
-551970,42;-1031829,04; 252
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Search after:
v ID

Coordinates

Name of boreholes
Geophysical method
Strata, rocks types etc.

]do:l ~ — — -

Hledat zaznam GA

ID GA

Klic GDO

Metoda

Nazev vrtu

AN NN

Nazev bodu
Hloubka vrtu

-

Typ rozhrani

nina_form=&souvrstyi_form=&vrstva_form==&charakter_form=8&vit_nazev_form==&vrt_hloubka_from form=&wvrt_hioubka to
Rozhrani <

Souvrstvi

iované weby v 5 v B v 0 #h v Swinkav Zabezpet

Hornina

Vrstva v

Levy horniroh Y

Pravy dolni roh X

Pravy dolni roh Y

Cislo mapy ZM

L 1
L ]
[ ]
od: |
1
\
J

Levy horni roh X :]
L ]
[ ]
L ]
L ]

~

I Nove meren

é

Pocet zaznami:

Ex p o r t :
Export do CSV Export do Excel Export do CSV hlavicka uvozovky Plny export do CSV

Is. f

\/ X S : O rm at BA GDO Vrt Nazev Rozhrani Z rozhrani Hornina Oblast Autor detail
\/ CSV. f O rm at 103960 |H-2 KRY:KRY|205 F:sasko-durynska oblast (saxothuringikum) | F3:krusnohorsky pluton | Mi¢och | Detail
102600 |HV2 KRY:KRY| 135.6 F:sasko-durynska oblast ( huringikum) | F3:kr horsky pluton | Micoch | Detail
102601 |HV3 KRY:KRY|154.7 F:sasko-durynska oblast (saxothuringikum) | F3:krusnohorsky pluton | Micoch | Detail
102604 | HV6 KRY:KRY|123 F:sasko-durynska oblast (: huringikum) | F3:kr horsky pluton | Micoch | Detail
103132 |SS-1 KRY:KRY|178.4 F:sasko-durynska oblast (saxothuringikum) | F3:krusnohorsky pluton | Mi¢och | Detail

5] Cesk




Europdische Union. Europdischer
* Fonds fiir regionale Entwicklung.

SN ’v CZ . { : Evropska unie. Evropsky fond pro
3D model in Surfer software regionlni rozvoj.

Method:
Use Surfer software

Processing all available data for each strata (boreholes, geophysisc) to input
file (.dat) including outcrops on the surface - relief (from geological maps).

Gridding methods:

a) triangulation with linear interpolation, b) kriging

Combination of surface Recent relief

Upper Paleozoic

Crystalline basement

—
o
S
o
0
o
‘G
X
)]
0
O
I;



Européische Union. Europdischer

SN 2 | R il Enickuns,
3D model in Surfer software bl regionslni rozvoj.

Model accuracy — number of data and coverage of study area

2
e

O st i,
3 Wi
* G
Quaternary

Permian and Carboniferous P
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8] i Be Yew Optons Tods Window teb

DG SE oR . BOR

Surfer — suitable SW for checking and removing
data errors, fast and user-friendly

XTSI GGNL V1GNNS 2490445235282

Grid point density selection — precision of 3D
model

)
\(0

W

Modelling without and with faults

lic

-1005000 -

-1010000 Correction
10150001 of data error
1020000

r | 1
_-830000 -820000 -810000 -800000 -790000 -78000(¢

[N

-1005000
:—1 010000

-1015000

—_— CRSID—% ' 2Tl
-1020000 < t S
-830000  -820000  -810000  -800000 790000  -78000
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Outputs: isolines of surface strata (grid)

Options presentation: e.g. Contour line map of surface, map of thickness,
3D model, cross-section

Luby
O

Olovi

Krajkova

x x
x

X x 3%

X

Horni Slavkov

Becov n.T.

\ Thickness of Tertiary sediments in Cheb and
— il Sokolov basins
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ResiBil — 3D geological model of Décinsky Snéznik pilot area — aquifers and aquitards
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ResiBil study area — 3D model of basement

i <7 " .;
33 ,rﬂ. |,~’ 2

%% “lusatian'thrust o
e f

3D Model of aguifers A, B, BC — February 2019
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Project REBILANCE — 3D model of aquifers in area 3

+aquifer+aquitard B + aquifer + aquitard D

aquifer + aquitard C,

+aquifer A BC, Cb, Ca

basement
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a)

Lusatian Fault  Ceska Kamenice Basin

b)

E Ryolite body in Altenberg-Teplice
Caldera

The 3D geological model allows to
create depth cross-section:

a) cross-section of Cretaceous
Basin — aquifers A, B, BC, C

b) cross-section of ATC ryolite

| Eeska geologicka
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490

470

450

- 430

| 410

300

370

350

330

310

290

270

250

Presentation of geological model for public: Nymburk

a) Model of Cretaceous sediments on Upper Paleozoic to Podebrady

determine of slope instability

b) Model of Quternary sediments (aquifer) in Labe are
with the volume calculation of groundwater horizons

| Eeska geologicka
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10 km
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Thanks for your attention.
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