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INTRODUCTION

CONCEPTUAL MODEL m== ACCURATE

» Geological characterization
» Hydraulic characterization
» Hydrochemical characterization

BASIS FOR:

» Calculations and modelling
» Simulation of Scenarios/planning

Spatio-temporal data

!

Integration
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Water Resources Management
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INTRODUCTION

» Manage and integrate a vast amount of data of all kinds (e.g.
hydrological, geological, hydrochemical, etc).

» Homogenize and harmonize data collected from diverse sources
gathered with different techniques.

» Communicate and exchange data of different formats.

» Manage data with diverse temporal and spatial ranges.

» Handle and retrieve geological and hydrogeological data to represent
the heterogeneity of the aquifer systems in the three dimensions of
space.

> Integrate the resulting interpretations and models with the

necessary documentation for re-use by third parties for different
objectives.




HYDROGEOLOGICAL FRAMEWORK

GIS-BASED TOOLS OF | ;
GEOLOGICAL AND -
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Information obtained
from the data analysis
using the tools



HYD ROG EOLOGICAL FRAMEWORK

ccurate geological

description:
GEOSPATIAL - lithology, colour Generalized
DATABASE < - grain nature Up-Scaled
- fossils contents
(ArcGIS-ESRI) - geothecnical prop.
- geophisics
Code lists: STANDARDIZATION
- lithology
- fossils
-age INSPIRE Directive

\_ OneGeology...



HYDROGEOLOGICAL FRAMEWORK
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QU IMET tOOIS Velasco et al. 2014

GEOSPATIAL
DATABASE <
(ArcGIS-ESRI)

HYYH tools

HEROS tools

c<FeatureD ataset> > Vélasco et al. 2012
\_ HEROS SI tools

@efcg Velasco, V., Tubau, ., Vazquez-Suiie, E., Gogu, R., Gaitanaru, D., Alcaraz, M., ... Sanchez-Vila, X. (2014). GIS-
g based hydrogeochemlcal analysis tools (QUIMET). Computers & Geosciences, 70 164-180.

doi:10.1016/j.cageo0.2014.04.013




GEOLOGICAL TOOLS

Parametrize hydrogeological properties and geometry

I
N 4 Stratigraphic columns ( lithology,

HEROS tools sedimentary structures, units..)

Velasco et al. 2012
Parametrization and

O

Geological profiles

O

2D - 3D Interpretation

O Hydraulic parametrization

«» Work with 3D surfaces

HEROS 3D TOOLS

2 o B O =

¢ 3D representation of boreholes
3D Visualization and

autogeneration + Create fence diagram

'
(t ArcScene 10

@e’rcg Velasco, V., Gogu, R., Vazquez-Sufié, E., Garriga, a., Ramos, E., Riera, J., & Alcaraz, M. (2012). The use of
@ T, M GIS-based 3D geological tools to improve hydrogeological models of sedimentary media in an urban
P " o environment. Environmental Earth Sciences, 68(8), 2145-2162. doi:10.1007/s12665-012-1898-2




Visualization and analysis of
the detailed geological core
description of the borehole.

Classic working environment
the geologist.

o5 Bore Hole Diagram New

M- @aE

Q DE_Borehole.mxd - ArcMap - ArcInfo

File Edit View Bookmarks

Table Of Contents

BEELYE

BHD Size =| X Sections -

BHD Small BoreHele

BHD Medium BoreH
BHD Large BoreHole

gﬁ Borehole Diagram Pl

My e




HEROS TOOLS

(2) Stratigraphic cross-sections correlation
' toolset.

X~ Bore Hole Crass Section

Creation of a geological profile. |k El_lﬂéii AEMBD R -
-Selected buffer
distance.
-Projected or not
projected.

Previous surfaces
interpretated

Topography and
geological outcoups

Intersection with
previous surfaces




HEROS TOOLS

(2) Stratigraphic cross-sections correlation
toolset.

r Bore Hole Cross Section = | & S
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@ etcg
gl



jarcelona | Catalonia | Spain EUropean Congress on REgional
une 15® - 17% 201g e

hﬂ.f‘-E,‘il.‘?‘.’;E‘]‘]ﬂ'lﬂi.l Romagna ']]] [E

Catalunya

(2) Stratigraphic cross-sections correlation
toolset.
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ArcSCENE




HEROS 3D TOOLS

[ 3D visualization of the interpretation
/ generated by HEROS

lookmarks  Selection Geoprocessing  Customize  Windows

AEEES =G

SURFACES~  Borehole Tubes | Fence Diagram | Help

HEROS 3D tools

(1) Surfaces toolset
(2) Borehole tubes tool

(3) Fence diagraman tool




(1.1) Surface from interpretation tool
-contact surfaces
-linear interpolation
-initial version of the model

(1.2) Extend surface tool
- cover entire domain
(1.3) Intersect surfaces tool



Comparison of existing
interpretation

Validation of the generated
surfaces

Integration with other layer of
information (piezometry...)

Export to hydrogeological
numerical software




3D representations of the Diameter size defined by
geological interpretation the user

k1) FDTool.sxd - ArcScene - Arcinfo

File Edit View Bookmarks Selection Geoprocessing Customnize Windows Help

Ded& S EEFRED N, [ ae QMO

SURFACES = | Borehole Tubes | Fence Diagram | Help




HEROS 3D TOOLS

eoprocessing  Customize Windows Help

LRl =T e e VI CE LR LM Automatical generation of
SURFACES ~ | Borehole Tubes | Fence Diagram | Help fence diagram
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CONCLUSIONS

This software platform offers a working environment for managing, querying and
interpreting data in a 3D GIS environment.

The geospatial database allows us to store and manage data from most
hydrogeological and geological studies. Additionally the possibility of querying and
visualizing all the available information in the same 3D environment give us the

possibility of integrate the geological information with other relevant data and thus
to obtain further information.

Apart from the database, the presented platform offers a great variety of automatic

tools developed in ArcScene (ArcGIS;ESRI) designed to exploit the stored data.
Using these tools with the rest of ArcScene capabilities increases the functionability

of the software, which provide a comprehensive geological analysis and a
subsequent 3D geological modelization.
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