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1.Introduction

GROUNDWATER

Many factors
(Irrigation,
industralization,

ur bani zat.

one)

Sustainable
management of
GROUNDWATER

Important natural resource
of water supply

Deteriorate the
GROUNDWATER
quality and quantity

3D hydrogeological models
(Scenarios/ Planning)




2. Aim and Objective

AReliable3D hydrogeological modelsequire the use o wide variety of information

( geol ogical, hydrogeol ogical, geograph
MNecessity of integrating in a coherent and consistent structure data éiffierent
sourcesgathered with different data access techniques( boreholes, pumping tests,

etc) and different formats .

Aanagingdifferent datastandardand differenttemporal and spatial extent.

AScarcity of comprehensiueols for the systematienanagementof spatially and

temporally dependent data further complicates thanalysis and interpretation

necessary fomodeling

Development of a software platform that brings togethegeospatial databasand a
set oftools that allow us to:

Harmonize collect, storage, manage, analyze , interpret, pre and ppsbcess
hydrogeological datan aGlSenvironment.



A Hydrogeological analysistools HYYH

, I GlISbased
' A Hydrogeological databaseHYDOR i database
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| A Geologicalanalysistools HEROS i GlSbased
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Development —— : A Hydrochemical analysistools QUIMET l z)noalllsy&s
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3.1. Hydrogeological databaselYDOR

Further information in Velasco,V. GlSbased hydrogeological platform for sedimentary media PhD Thesis,2013 Technical
University of Catalonia(UPC) ) )
Pisa, 21thApril



3.1.HYDOR database W2 O @ General framework

Collection/ management/ harmonization / standardization spatial data

——= | 2D and 3D (point, lines, polygons, grids) and non-spatial data coming
%% from different sourceswith different formats.
o — Hydrogeology, Geology, Hydrology, Geophysic, et
/= hol ithol
GEOSPATIAL 2 -5oreoI (|3/| es/Lit oog;;
DATABASE - Head Measuremen
- Hydrochemistry
-X
= 11T | -Crosssections
; - Geological Units
.. and Hydrogeologic
| 1 Units (2D/3D)
Personal -Piezometrics
Geodatabase adzZNF I OSa>
(ArcGIS;ESRI) Recharge
-Hydraulic parameters (from

textural data, hydraulic
tests..)




3.1.HYDOR database

id@22 L O @

Data containt

MBoreholes/Outcrop b  “ |
Metrology ~5 ,
ggﬁl;%y Hydrogeological
AGeolStructures and AWeI_Is, springs
Units/Subunits Mquifers systems
AdydrdUnits Avieasurements
AGeotechenics (head, well
AGeophic 233"30“9”)
e.g.diaaraphie ydraulic tests
e gp | ) Adydrogeological
Wl | parameters (hydraulic
ANSPIRE Directive *
(2007/2/EC) ﬁ-)emem
KObservation and g
Measurement (ISO19156)
AOGC WaterML2.0
AGeoSciMiv3.1.
B

Ahysicechemical
parametergorganic
inorganic iostopes.)
Asalueandcensored
values

ACampaigri Projects
details

A aboratory
Regulatoryguidelines

Adydrologicabata (
lakes rivers water
table monitoring,
water use,etc)
AHydrometeorology
Meteorological
stations
measurementsetc)
AEnviromental
protectedarea etc)
Anatermanagemen(
RiverBasindistrict)
Andministration

Anterpreted values are stored separetly for further

interpretations
Pisa, 21thApril



3.1.HYDOR database

id@22t O @

Entering the data

A Import/export through intermediate pre -established tables ( excel, access..) or
existing wizards (ArcGIS) following an entry protocol

%Pl OOFYEI Pl OO0 A& Oi AdO(q

standards and directives.

A
A Data control: pre coding permissible value lists (as dropdown lists) following
A

$AOA OAOOEAOAI

L HYDORBCN
G Anthropic
[ Erwirenmentology
[0 Geography
= P9 Geology
[**] Borehales
[%7] GeolObsPaints
= B Geophysics
(=]} GeophPoints
[E GeophPrefile
= [0 Hydregeology
(2] GwPaints
= B Hydralogy
[%7) LakePoints
(E Lakes
[E Largelakes
[ LargeRivers
[%2] RiverPaints
[*=] Rivers
[%7] seaPoints
= Fp Hydrometeorology
[E) MetecPoints
[ WaterManagement

% GwProintsHasGwObservations

[%3] Paint Feature Class
=] Polygon Feature Class
= Polyline Feature Class

= B Geollnterpretations
[7] GeelPointProfile3D
[=) GeolProfile
[~ GeolStructure
[~ GeolStructureProfile2D
[=] GeolStructureProfile3D
[E GeolUnit
[E) GeelUnitProfile2D
[E) GeolUnitProfile3D

#¥ GeolRasterDatasets

= [0 Hydrolnterpretations
[E] Aquiclude
[El] Aquifers
121} Aquitards
= GroundWaterBody
[%7 HydroPeintProfile3D
[ HydroStructureProfile2D
[ HydroStructureProfile3D
[*=) HydroSurfacelines
0] HydroSurfacePoints
[E) HydroUnitProfile3D

g HydroRasterDataset

Table
% Relaticnship Class

AAAEI EOEAO(q

Ages
ChemS5amplesheasurements
ChembSamplesObservations
Epochs

Fossils

Geclogicallnits
GeothSamplesMeasurements
GeothSamplesObservations
GwMeasurements
GwObservations
Hydrogeclogicallnits
Lithelogies

Periods

ProcessUsed
PumpingTestinterpretations
PumpingTestObservations
PurmpingTestObsPointMeasurements
PumpingTestWellMeas
Screens

Springs

TimeMetadata

Wells

[ Feature Dataset &
& Raster Catalog

Pisa, 21thApril
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GlSbased analysis tools

3.2. Geological analysis toolBIEROS

3.3.Hydrochemical analysis toolQUIMET

3.4. Hydrogeological analysis tool$H1YYH

Pisa, 21thApril



3.GISBASED TOOLS id@22 [ E O @

AThis set of analysis tools was developed as an extension ofAleMap ArcScene
environment (ArcGISESRI).

Arhey were created wittArcObjectsbased on Component Object Model (COM), and
programmed in Visual Basic using the Visual Studio (Microsoft) environment

GISBASED TOOLS Otoolbar 6 1 n
OF GEOLOGICAL ArcMap /ArcScene
AND - HEROS Geological
HYDROGEOLOGJC'AE : QU|METQ—|ydrochemiCa|
DATABASE ANALYSIS ~ HYYH (Hydrogeological
HYDOR
3D geologicamodels
HydrochemicabtliagramgStif
Information Pi{)er gramgStft
obatinedfrom the | =) o
data anlysisusing - Hydraulicparameterization
the tools - Hydrograms
More...

Pisa, 21thApril



3.2. Geological analysis tool$IEROS

Furtherinformation in Velasco,V., Gogu R, VazquezSufie E, Garriga,A., Ramos E, Riera,J, & Alcaraz,M. (2012. Theuseof GISbased3D
geological tools to improve hydrogeological models of sedimentary media in an urban environment Environmental Earth Sciences Doi:
10.1007512665012-18982. Pisa, 21thApril



3.2Geological Analysis Tools (HEROS) id@@? . & @ General framework

&} Sin titulo - ArcMap - Arcinfo L= | o) ||
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
ODpEs B ) & - | 11187112 '!:.. EHEBE P x?
QAMQ XS e M- T k@ 7B 2NBS i : e o B,
Editor ~ | 3D Analyst v Add Features to TIN... Featuresto3D... | Layer: _] [ e @ =

Table Of Contents 2 x N Wi - > - -

EEEESR A=

= =7 lLayers
= [ Boreholes_feature_class
®
= ™ Servidor raster ICC
[ Imatge satél-lit de Catalunya 1:250.000 } 5

Stratigraphic columns (
lithology, sedimentary
structures, units..)

Geological profiles
(projected, non- prOJected) i ﬁﬁ A

ERE ..’ =
Fence-diagrams , 3D \@
surfaces. et it

Hydraulic
parameterization from
textural data

PIsa, 21thApri
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3.2. Geological Analysis Tools (HEROS) d88* . & @ Hydraulic parameterization

e ——— OBTAINED INFORMATION
i tools ‘lL~ R T 7 TR A Calculation and visualization of the
. 7 Tef (m2ld) HS%_‘:_; A /¢\"‘*“> ww\spatlaldlstrlbutlon of the hydraulic
q 150 S ';"Ti“”\:?'\' '/, parameters
-1 @ 50to 100 &5 RO '«‘"Inltlal parameterlzatlon of the
100 to 200

A, AN
N ")
N
~6\-
Y
» 4 X
- i o § >

-
——n
..
B
e
4t
]
i
'
&
]
i
'
'
i
Tewn

|\
E

Q Automatlc calculatlon of

‘** hydraulic conductivity . and

% transmissivity for each interval
& in the borehole and for each /

- r — T'
i o I - I ' l
Pisa, 21thApril




3.2.Geological Analysis Tools (HEROS) id@? [ & () Cross-sections
e on trtulo - ArcMap - Arcinto

L= [ B0 e
File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
DeEds B x| o & - | 1:187.112 Y BRI P 2 a?
QAN I« W I NO/BZMBT Pina|tlkacr e Faanon R e s B
Editor ~ |-« E _ - 3D Analyst~ Add Features to TIN... Featuresto3D... Layer: | =1 - @ @ -
Fable Of Contents ax % ".?'—} . v < SN . Y > J g
%0 o8|
EE=] Layers|
(=] Boreholes_feature_class
°

XSection
Edit XSection

= Servidor raster ICC
Imatge satél lit de Catalunya 1:250.000

XSection Projected
XSection Plan
Export to 3D
. ~* "

392 Topographi&al profie

Sedimental
Structure

n size

81.637.9

2.074 41.429 Decimal Degrees




3.2.Geological Analysis Tools (HEROS 1d£a: Y i Cross-sections

[ Bore Hole Cross Section

8 & of [ e Sal x|l el o = e
Xsectiontools || Correlation panel:
' Page Sire: A2 Export 3D points, lines
Cotteatsele 1200 and polygons with its

attributes

SRAZ
SPAB
SPA3
5PA1

SPAD
25

"W W Cevation
paa)
e '
[
m u
L i i
T

1 \
\
- - Unit Acuifero Superficial o
Unit Acuitardo Surface Limite 1 Subunit
Subunit | = TopUnit Acufero Superior Thickness
Depth | BottomUnit Acutedo | || Ky
Ky TopHC Kh 8
Kh BottomHC a Porosity
Porosity Adnotation1 Observation_1
Young_module i Adnotation2 il Observation_2 il
[ Save ] [ Close ] [ Save J | Close | [ Save J [ Close ] r
- ' Pisa, 21thApril ' ' [




3.2.Geological Analysis Tools (HEROS) i@ . & @ Export to 2D/3D

l Xsectiontools | l

-5444 -0
-10.889 - -5.444
-16.333 - -10.889
-21.778 - -16.333
-27.222 - -1 778
-32667 - -27.222
-38111 - -32.667
-43.556 - -38111
-49 - -43.556

Pisa, 21thApril




3.2.Geological Analysis Tools (HEROS3D)ia@?* . & @

ArcScene:; 3D

e modelol.sxd - ArcScene - Arcinfo

I:I

File Edit View Bookmarks Selection Geoprocessing Customize Windows Help

ODpdal x

)

o W]

able of Contents 1 x |

S EEREEO PN -0 G e R

Layer: I‘Z? SBI

B as e

_ : 3D Editer~ |
7|

4

»

Features to 3D...

E. Graphics~| R | o A7 7] A Lvﬁv&-k-;

|-}
_ © Animation ~ _
E nimation (i E‘.

SURFACES = Borehole Tubes | Fence Diagram | Help

°

TIMs from GDB

k

Points at distance
Extend Tin

Intersect Surfaces

SubUnits TIMs
Units TIMs

=

=] Poly3D_C1 ‘ H

o & Poly3D.B

Creation of Fencediagram
from TINs

Operations with TINs

‘ =] lineFallas ‘ H|

Bé?gﬁémtu bes 3D

= O tine

— Hard Edge
= [ tinde

— Hard Edge
= O tind

— Hard Edge

Edge type

Edge type

Edge type

| .

Add Features to TIN... Create TIN From Features... Featuresto3D.. Layer § tinf 'l ; 2

Pisa, 21thApril



_3.2.Geological Analysis Tools (HEROS3D)id@? . & @ ArcScene; 3D

Operations with TINs Boreholetubes 3D

Multipach from TINs

Pisa, 21thApril ‘] |



3.2 Geological Analysis Tools (HERQOS) _id@? . & (&)

Interoperability

l Xsectiontools | |

Export of 2D elements to other platforms

EH Bare Hole Cross Section

T e

EXPORT OF THE OBTAINED
INFORMATION

J Attribute

ATRIBUTTES

Walle
954 8 R ARSI ) DEJECTD | 147
L it [Inidadd,
Subunit
Thicknesz 1]
. Ko 1]
Paesize A3 ArCG IS kh 0
Horizartal Giale: 171 Parasity 0
Vertical Seae: 1:200 Obzervatio Arenasgrue
c Observat_1
% Obzervat_2
P . . . . . . .o Observat_3
B i Obzerat_4
- r SHAPE_Lenc 19.364502;
= W SHAPE Area 14811348
o O ‘ I
_: Enter Element Attributes r
: Uit Unidads, ~ 1 : GEOMETRIES
! Subunit _:
: Thickness ,7 \:
B B — T
Kh I B
Porosity ,7 g
Observation_1 ’W b V I S UA LT RA NSIN :
Save | Cloge |
Bl

Pisa, 21thApril
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3.2.Geological Analysis Tools (HEROS) Interoperability

id@22 = O @

EXPORT OF THE OBTAINED
INFORMATION

Xsectiontools | l

Export of 3D elements to other platforms

Proyecto: UNNAMED

N Ve Geometria  Utlidades Datos Malla Caloular  Avuda

£ Nuev CtikeCirtn - |y (i a LayerD v | @ 7] | ﬂ
T Abii. Cirko e ¥
4 Guardar Chs ﬁ-. 1[&. %K %m @@ﬁ@'@& BI(_\.L
[Guardar como... Ctiks Chils
[ pottar RES.. Cili VO| umen
Exportar DHF... Ctld .
& Postproceso Parasold.. «— C re atl O n
ACIS... —_ >
w |mprimir en fichero YDA, G I D
Configurar pagina/image... Bhina...
i |mnprinnir... Shapefile...
Archivas recientes de post Malla MASTRAN...
Froyectos recientes Malla 5TL...
¥ Sai i Mala VEHL..
ot Malla 30Studo.. Expo rt3D
. malla CGMS..
o Mla GD.. elements
Superficie-Malla...
ﬁ Viuelez WK A rC G I S
ﬂj Archivo de comandos...  Chiltb
Ni Insertar modeln GID...

£ |2 Q|

GID (pre-process

+ >
Modelization

CODERBR GlhRpi




3.3.Hydrochemical analysis toolQUIMET

FREEWAT

Further information in VelascoV, Tubaul, VazquezSufieE, Gogy R, Gaitanary D, Alcaraz M, SerraneJuanA, FernandezGarciaD,
Garrido T, Fraile J, SancheVila, X. GlIShased hydrogeochemicalanalysis tools (QUIMET) Computers & GeosciencesVolume

70, September2014 Pagesl 64-180

Fundedby ACA( CatalanWater Agency) ) )
Pisa, 21thApril



3.3.Hydrochemical analysis tools (QUIMET) is@@2 & €@ Spatial QUIMET

CSIC

E Untitled - ArcMap - ArcInfo
File Edit View Bookmarks Insert Selection Tools Window Help

@ @

= £ layers
o o [T
°

Servidor raster ICC

-
bl Ionic Balance

Begin date: I jueves ,1dde junio de 1500 LI a5/ Ionic Balance Report
lonic balance table

End date: I jueves ,14de junio de 2012 LI —Report table

Date/P 30/05/2010 2371172010 08/11/2006 24/10/2006 | 25/11/2010 24/11/2 ~

a SIAREL] HI_DOLS HI_BORI DAHO PUIG COLA EXPO
uery
42,2867 422343 38.8949 422291 41.9421 44.7244

Selected Points:

S04= 20.4543 210772 29.4997 219182 212275 18.6584

Point ID Date Draw -

Cl-
NO3-
Sum Aniones [..

36.8980
03610
100

366112
00773
100

207032 355871
0.2676

100

36.8304
0.0000
100

36.5561

HI_DOLS 30/05/2010 hd lonic Balance
HI_BORI 23711200 hd lonic Balance
DANOD 02/11/2008 - lonic Balance 3 Caiones
PUIG 24/10/2006 - lonic Balance
COLA 25/11/2010 hd lonic Balance
EXPO 2411152010 hd lonic Balance

437796
22095
39.7923
142187
100

2.8590
38.0959
142737
100

100

RURUEUE YRR R R U

13/12/2006 A lonic Balance
MANS 30/05/2010 hd lonic Balance | 15,6556 19515
HOCOo 30/05/20 % loniic Balance rMg/rca 03747 03573 09345 03276 03619 03543
MAGU 01/01/1972 hd lonic Balance rso4/rci 0.5543 06158
MONT 24/09/2006 lonic Balance ECIHCOS I 08726 08427
i 03464 00918
SCO1 lonic Balance -

6.4586 68751

Select All Deselect Al

Create Report | Close |

3.5285 3.0719
4.2087 -12.6828

X | o1

Export RTF Report Export Excel Report | Close

b

Display lSource I Selection I =




3.3.Hydrochemical analysis tools (QUIMET) q@82

& €@ Spatial QUIMET

csic|

| HQ dataanalysistools

e

s Query -
—Time Guery
Choose your time interval
Begindate: | lunes ,14de mayo de1900 ¥ | Enddate: | junes ,14de mayo de 2012 x| Submit |
—Parameter Query
Choose parameters:
Potassi - = z Clorurs
Residu sec \—I —l Estreptococs fecals
Rubidi e | <x Estronci
Seleni s Femo
Simazina Il pH
Sodi mn Plom
Solids en Suspensio & Silicats
Submit |
—Query Results
Select Al | Deselect Al
Id_Well Campaign Sample Date Param Value
|+ | L95EDS Mostreig Quimic General ... | L35B06_CUP0&11 | 23/11/2006 Femo 512.86
|+ | L35E08 Mostreig Quimic General ... | L35B08_CUP0611 | 09/11/2006 Femo 1359.8—
¥ |L35B12 Mostreig Quimic General ... | L35B12_CUP0610 | 31/10/2006 Femo 12876 «
<« »
Create RTF Report | Create Map | Create Graph Close |
|
—— 4
Query Report
Area: Delta del Besos =
Date: 15/02/2012 14:23:26 Tomparat Broketon
Wellld Campaign Sample SampleDate Param Value | Units ; '
FOLO UPC2000 FOLC_C | 23M0/2006 Cloroform_CHCIZ 9.65 microgd - ’n A
UP0610 fagy' \
TXAL UPCZ000 TXAL_CU [ 1312/2006 Cloroform_CHCI3Z 575 microg < I 14 .Q\ '
POG12 7 | : {
DANO UPC2000 DAMNC_C | 08M11/2006 Tetracloroetile 2896.38 | microgll " ‘} & i N P; )
UP0611 . | P % Yl
FOLO UPC2000 FOLO_C | 23M10/2006 Tetracloroetile 017 microg/ . g . \ : ‘IR S
UP0610 ~ l b % N
TXAL UFC2000 TXAL_CU | 13/12/2006 Tetracloroetile 115.83 | microg/l - ! PO o
PO612 ¢ LS -
DANC UPC2000 DAMC_C | 08M11/2006 Tricloroetile 18.35 microgd
UP0G11 . — » ~
FOLO UPCZ000 FOLO_C | 23M0/2006 Tricloroetile 05 microgl [
UPOG10 . . Nl q"thA r|| | o ra o U ik
TXAL UPCZ2000 TXAL_CU | 1312/2006 Tricloroetile 3770 TAfidrogf- 4 p e
POG612




|csic

& @ Spatial QUIMET
— e 52K -{,?\‘;"3':(

A R
?xf‘.iu*
2 A

SODIO ADSORPTION RELATION (SAR)

100.0 1000.0
ELECTRIC CONDUCTIVITY uS/em

)
504 HCO3

£78%

Mo -

SN el AR

VR A



3.3.Hydrochemical analysis tools (QUIMET) @22 & & €@ Spatial QUIMET

S : A
_ Classification according to the 6()(\
| Regulatoryparameteranalysistools l threshold by a given normative! ¢

434000 435000 436000 437000 438000 é
3

] a5l Query u

—Time Query
Choose your time interval

Begindate: | sabado , 17de febrero de 1990 | End date: viemes . 17de febrero de 212 v | Submit |

—p.
F

Query
Choose parameters:
Substancies del GRUP 4

Cloroform_CHCI3
> £ _
Tetracloroetile —I —I

Tricloroetile 3 | << |

Substancies del GRUP 3

Etilbenze

Bromoform
Clorobenze

»

K|

Submit |

—Query Results
Select All | Deselect Al

Id_Well Campaign Sample Date Param Value o
» v | DANO DANO_CUPDE11 | 08/11/2006 Cloroform_CHCI3 | 30,5
¥ |FRIG FRIG_CUPO&10 24/10/2006 Cloroform_CHCI3 | 10,45
v | MONT MONT_CUP0BOS | 24/05/2006 Clorcform_CHCIZ |1 =l
.| | _’I_

Create RTF Report | Create Map

Nitrates (mg/I)
01-25
25-50
50-100

@ 100-500

Pisa, 21thApril



3.3.Hydrochemical analysis tools (QUIMET) @22 = & @ Statistical QUIMET

| Statistical analysistools |

Statigitcal Cluimet

’ Huerny

] Interrogate the Databaze.

’ General Univariable Analysiz ]

Correlation b atrix ] ’

Covariance Matris

Freqiié ncia

35

30

25

20

15

10

Chloride + Sodium

y=5411E-01x + 2162E+01
R*=9.833E-01 .

’ Irivaniable Analysis ] Coefhicient B2 b atrix ’ Correlation Graphic ]
’ Bivariable Analyziz ]
12000
Nitrates 250 T
100
10000
90
200
80
- 8000
70 &
H 4 ©
0 5 150 =
0 ® 6000
40 100 +
30 4000
20
50 —+
10 2000
0
0 |
4 {Mitrats) 0 ¢
Bicarbonates | Sulphates | Chloride Nitrates Sodium Potassium | Calcium |Magnesium EC
Bicarbonates 1.00000 0.21223 0.07690 | -0.17897 0.19657 0.26039 | 0.54644 0.48271 0.60713
Sulphates 1.00000 0.39872 | -0.08756 0.42554 | -0.15540 | 0.14330 0.51732 0.62286
Chloride 1.00000 | -0.25059 0.82033 0.38120 | -0.26940 0.22479 0.56979
Nitrates 1.00000 -0.05234 | 0.07870 0.04569 0.26612 0.09407
Sodium 0.82033 1.00000 0.46856 | -0.33454 0.19027 0.73103
Potassium 1.00000 | -0.71424 | -0.06363 | -0.01571
Calcium -0.71424 1.00000 0.22225 0.21567
Magnesium — P N . 1.00000 0.52914
EC 0.60713 0.62286 FISg yatod UIAPTT 1.00000

10000 15000 20000

Cl

25000



3.3.Hydrochemical analysis tools (QUIMET)

ia@2? & & @ Spatial QUIMET

Spatio-temporal
Query

Quimet 10.0

20 ke A OFF e G

Explore Data

r X

Geostatistical Analyst || &5

b

@y Geostatistical Wizard... |

434 Subset Features...

Methods ‘ Input Data
= Deterministic methods B Dataset
Inverse Distance Weighting Source Dataset
Global Polynomial Interpolation Data Field
Local Polynomial Interpolation | pataset 2
Radial Basis Functions Source Datasst
= Geostatistical methods S Dataset 3
Kriging f CoKriging Source Dataset
= Interpolation with barriers = E

Kernel Smoothing
Diffusion Kernel

Source Dataset

About Kriging [ CoKriging

Kriging is an interpolator that can be exact or smoothed depending on the measu
allows you to investigate graphs of spatial auto- and cross-correlation. Kriging us
output surfaces induding predictions, prediction standard errors, probahility and
a lot of dedision-making. Kriging assumes the data come from a stationary stocha

Learn more about Kriging J Cokriging

Geostatistical Analysis tools
(ArcGIS)

-

Geostatistical wizard - Kriging step 4 of 5 - Searching Neighborhood

(= [=]=]

Baad Qe | B@E| -

o]

08110-0148

‘5110-0140 02110-0028

‘8110—0136

Dataset

Neighbarhood type

Maximum neighbors

#0 [Clorurs_Min_2 -P...
E Search Neighborhood

Standard

Copy from Variogram | True

5

Input datasets
E Dataset Clorurs_Min_2
Location
C:\Users\malcaraz\Desktop\Quimet_General\Easy Quim\bin\Debt
Type Feature Class
Data field Param_Std
Records 15
= Method Kriging
Type Ordinary
Output type Prediction
B Dataset # 1
Trend type Mone
= Searching neighborhood Standard
Type Standard
Meighbors to include 5
Include at least 2
Sector type Four and 45 degree
Angle 0
Major semiaxis 3668.4406769089246
Minor semiaxis 3668.4406769089246
= Variogram Semivariogram

4

LU

m

<gack | Next> ||

Finish

J [ conel |

Pisa, 21thApril




3.3.Hydrochemical analysis tools (QUIMET) @22 & & €

GIStools \ l | Linkwith ExternalPlatforms |

ol Query

- = | B ]
-
Time Query
Choose your time interval
Begindate: lunes ,01de eneo de 1900 End date: miércoles, 12de  marzo  de 2014
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4. GENERAL CONCLUSIONS @22 = &

U This GISbased software platform offers a user friendly GIS environment that
arrangesall the available hydrogeological data into a coherent structure and provides
support for its proper management, analysis,interpretation, pre and post-processing
for modelling.

U The geospatial database HYDOR allows us to store and integrate data for the
majority of geologicaland hydrogeological studies.

U The introduction of data is facilitated by alternative utilities such as
intermediate tables, inherent GIS wizards and assisting menus following a pre-
establishedentry protocol.

U Despite the large amount of data that can be stored, their consultation is simple
by using the GIStools (HEROS,QUIMET and HYYH).

Pisa, 21thApril



4. GENERAL CONCLUSIONS 1822 & @

U Some of these functionabilities will be implemented in FREEWAT
platform!!!

U The interpreted data and calculatio ns can be easily stored and consulted in the
same platform. Thus, each model study does not have to start from scratch.

U This software platform offers interoperability  with external software for
subsequent analyses of hydrogeological data such &ydrochemical packages like
MJIPUMPIT, MIXand EASYQUIM, preprocessor package such as GID and
Hydrogeological modelling software such as Visuallransin.
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