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1st MARSOL WP 12 Modelling Workshop

Agenda 1st MARSOL WP 12 Modelling Workshop
14™-15™ July 2014

Date and time: Monday, 14 July 2014, 14:00-18:30 / Tuesday, 15 July 2014, 09:00-13:00
Venue: LMEC, Lizbon, Portugal — Room 3, LNEC Conference Centre

Time Topic Presenter

13:00-13.50 LUNCH at LNEC Widcome, relax before staring

14:00— 14:10 Welcome and introduction to Lisbon WP12 Workshop JoS0 Pawo Loba Fameia (LNEC)

14:10— 1530 DoW requirements for WP 12 development JoS0 Pawo Lobo Fameia (LNEC)

15:30 — 16:00
1. Review of WP 12 Objectives (as in DoW):
+ To present the curment state of the art approaches for
the modelling of MAR sites.

16:00 -18:15

+ Evaluation of the moedelling approaches of the 1.

MARSOL DEMO sites.

« Definition of appropriate modelling approaches for
MAR sites.

+ Preparations of guidelines for the selection of
appropriate MAR modelling schemes.

+ Produce demonstration short movies of MAR for

each DEMO site. 2.

2. Review of WP 12 Tasks (as in DoW):
+ Task 12.1: Methods evaluation (Task Leader: LNEC)
« Task 12.2: Water budget and conceptual modelling

{Task Leader: LNEC) a3

+ Task 12.3: Climate change impact (Task Leader:
LNEC)
= Task 12.4: Hydrogeolegical modelling (Task Leader:
LMEC; contributing partner: TUDa)
« Task 12.5: Physical (sandbox) models (Task Leader:
LNEC)
+ Task 12.6: Guidelines for best practice MAR
mixdelling (Task Leader: LNEC)
= Task 12.7: Visualisation (Task Leader: LNEC)
Time Topic
3. Review of WP 12 Deliverables (as in DoW):
« D121 Water budget and climate change impact
+ D122 GIS database of the MARSOL DEMO sites.
+ D123 Progress report on numerical models of the
MARSOL DEMO sites
« D124 Mumerical models of artificial recharge at the
MARSOL DEMO sites
+ D125 Physical modelling of selected MARSOL DEMO
sites
+ D126 Video visualisation of MAR at the MARSOL
DEMO sites
= D127 White book on MAR modelling

0800 -11:00
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CASE-STUDY PRESENTATIONS

1st MARSOL WP 12 Modelling Workshop

4. Conceptual ideas for the "comparable” modelling of

MARSOL case-study areas:

« regional aquiferfwatershed modelling (for the
hydrological "Altermative water sources™ budget and
regional groundwater flow lines assessment);

+ intermediate scale (e.g. 4x4 km2) modelling (for the
MAR infrastructures and water sources (e.g. local
river bed aquifer interaction) cause/effects of MARY);

+ local scale (MAR infrastructures, unsaturated zone,
tracer tests, etc .

Coffeetbreak

MARSOL Parners

Portugal (16:00 — 16:45)

+ Campina de Faro (GABARDINE'MARSOL modelling).

+  Querenga-Silves: Universidade do Algarve
{modelling) clo Prof. José Paulo Monteire / LNEC
{PROWATERMAN groundwater recharge
assessment)

Israel (16:45 — 17:30)

+« Menashe site regional scale model (olo Dr. Yoram
Katz of Mekorot)

+ The local scale modelling will be dealt {cfio Dr. Daniel
{Dani) Kurtzman of Volcani)

ltaly and Malta (via Skype 17:30 — 18:15)

« [taly, Serchio: Rudy Rossetto (SSSUP)/
+ jacopo borsi@itea-group.com

« [taly Brenta: michele fermi@adbwe. it

+  Malta: paulmicallef@wsc. comumt

18:15 — 18:30 Wrap-up for the 1st day

CASE-STUDY PRESENTATIONS

4. Spain (09:00 — 0¥9:45)

Uobregat (GABARDINEMARSCL modelling, ofe UPC Prof. Xavier Sanchez /
Albert Folch <folch.hydro@gmail com=).
Arenales (DINAMARTRAGSA, clo Dr. Enfique Escalante)

5. Greece (09:45—10:15)

Lavrion Greece: foglia@geo tu-darmstadt de
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WP 1 2 ] Model I I ng Task 12.2: Water budget and conceptual /’@f\ ‘
. .
modelling (Task Leader: LNEC) EC

Task 12.2: Water budget and conceptual modelling

»For selected sites, GIS layers of information for conceptual modelling are being prepared.

» This will include the use of vulnerability to pollution indexes (e.g. DRASTIC), vulnerability to salt
water intrusion indexes (e.g. GALDIT), as well as parameters related to the unsaturated zone capacity
for incorporating MAR water (e.g. depth to the water table will be one of the GIS layers of information
available both in DRASTIC as well as in GABA-IFI).

» Water availability for artificial recharge is calculated closely linked with case studies' work packages
by LNEC with case study partners, using watershed water balances in the area of interest of the MAR
systems using the daily sequential soil water balance model BALSEQ_MOD.

» Each demo site should develop their conceptual models and water budget accordingly to their
scopes:

- River basin above the demo site (natural conditions)

- Water availability (anthropogenic imported water)

- Groundwater body / aquifer system that influences / is influenced by MAR

- Local scale processes in the area influenced by the MAR

LABORATORIO NACIONAL
DE ENGENHARIA CIVIL
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n WP 12 Modelling
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WP 1 2 . M Odel I I n g Task 12.2: Water budget and conceptual

modelling (Task Leader: LNEC)

RECHARGE

0
SOLUTIONS

Lavrion:
Piezometric map of
the alluvial area,
including the
discharge axes of
the alluvium (NW-
SE) and the lateral
contribution from
the marble (NE-
SW).

Task 12.2: Water budget and conceptual modelling
CONCEPTUAL MODELLING

> Demo site #1: Lavrion (Greece) /

» Demo site #2: South Portugal - Examples next slides

» Demo site #7: Menashe (lIsrael) \

Menashe site & catchment area

» Demo site #3 to #6, #8: Started the definition of
the conceptual model of all case study sites, during
the Lisbon Modelling workshop of July 14-15,
comprising the description of the hydrogeology of
each site and of the hydrology of the watershed
upstream the sites

LABORATORIO NACIONAL
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PT demonstration sites
Querenca-Silves and Campina de Faro aquifer systems

Aquiteros da orla meridional do Algarve - Adaptado de Almexda,C. ef &/ (2000)

T - Bacia Tejo-Sado
A - Macigo Antigo 20 Km
M - Orla Meridional
0 - Ora Ocidental

Querenca-Silves

i . . Produtividade L Recarga Coeficiente de
Caracteristicas gerais Area - Transmissividade
Média Anual armazenamento
LABORATORIO : T
ot ENcf A Maidfitariamente Carsico; 318 km? 12.2Us BRERE (UCT S De 5+10°% a 3+10°2
Sistema de livre a confinado 3000 m-/dia 183 hm




Geology of the case
study demonstration
area
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PT RIVER BASIN MANAGEMENT PLANS INCLUDING GROUNDWATER WELLS INVENTORY WITH LOGs
(e.g. Tagus and Westerns rivers RBMPs, Nov. 2010)
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PIP 2009-2012: Instrumentacgao, ensaios
in-situ e em laboratorio para suporte a
investigac&o do meio hidrico subterraneo

-----

Estudos em sistemas aquiferos gl

Multicamada (NAL, NAER)

* Instrumentacdo dos piezdmetros com sondas  Sondas deregisto automatico - .
de registo automatico ol A

* Monitorizag¢ao de niveis piezométricos em
diferentes camadas durante ensaio de
bombagem

* Efeito de Noordbergum
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LABORATORIO NACIONAL Rebaixamento durante o ensaio de Perfil da sondagem .
DE ENGENHARIA CIVIL bombagem no trogo intermédio do furo CP com diagrafias e desenho final 0
AB (Oliveira et al., 2009) dos piezémetros (Oliveira et al., 2009) -
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Pontos inventariados pelo SNIRH

(agua subterranea) — Zona de estudo no Algarve
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Salt water Iintrusion

M5- QUERENCA- SILVES I Municipalties cee o '"—
Water lings =~ —

Ponto Classificagcéo Parametro responsavel pela classificagédo

594/403 >A3 Condutividade

594/404 >A3 Condutividade
595/1094 >A3 Cloretos e Condutividade
595/1095 >A3 Condutividade Water qu al Ity In
595/192 >A3 Condutividade Qu eren ga_Sl |VeS aq u |fer
595/193 >A3 Condutividade .

595/197 >A3 Cloretos e Condutividade (2005’ acco rd In g to
595/198 >A3 Cloretos e Condutividade D ecreto- L el 2 3 6/98
595/216 >A3 Condutividade C I ass ES)

595/260 >A3 Condutividade

595/262 >A3 Cloretos e Condutividade

595/269 >A3 Condutividade

595/270 >A3 Condutividade

595/271 >A3 Condutividade

595/272 >A3 Condutividade

595/959 >A3 Condutividade

597/109 >A3 Condutividade e Nitratos
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Figure 34 — Possible sources of water for MAR in Cerro do Bardo MAR system

Advantages of using Numerical Modeling in Water Resources
Maf@@ment and Managed Aquifer Recharge schemes

" “Pisa, April 21t 2015




Background studies...

Index for Infiltration Facility assessment (IF)
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indice de Facilidade de Infiltragio:

O indice de facilidade de infiltragao,
desenvolvido por Oliveira e Lobo
Ferreira (2002) requer a caracterizagao
de quatro factores. O primeiro factor é
geologico, e s6 por si pode fazer o IFI
assumir o seu valor maximo (se for uma
area carsificada ou muito fracturada).
Caso ndo assuma o valor maximo entio
sao caracterizados outros trés factores:
tipo de solo (A, B, C ou D), declive do
terreno (<2%, 2-6%, 6-12%, 12-18%,
>18%), quantidade maxima de agua
armazenavel no solo e que pode ser
utilizada para a evapotranspiragido -
AGUT (dez classes de 50 mm de
intervalo, desde < 50 mm a > 450 mm). A
cada classe é atribuido um indice entre
1 e 10, que no final se somam para
produzir o IFl. O indice maximo (IFI = 30)
significa as condicoes mais favoraveis
para a infiltracao e é obtido para um
solo tipo A, declive do terreno <2% e
AGUT < 50mm. Identificadas as zonas
com IFl elevado (mais favoraveis a
infiltragcao), estas deverao ser validadas
com observacodes de campo,
informagoes de residentes acerca do
comportamento destas areas durante a
ocorréncia de chuva, ou outro tipo de
informagéoaplicavel —— Cursos de agua
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Area for the artificial recharge

2T Legend
GABAIFI
GABAIF¥N

- Application of the sub-index GABA-IFI_N; !

-“Fonte de Louseiros” is located near the Arade Dam and in lower altitude;

“Fonte de Louseiros” have several abandoned agriculture fields and “noras” (large
diameter wells)



RECHARGE
SOLUTIONS
Water Quality Workshop

Algarve Demonstration Site
24-26 June 2015, Auditorio
Diregao Regional de Agricultura e Pescas
Patacao, Faro, Algarve, Portugal

APPLICATION FORM

E-mail:

Free Registration. For administrative purposes please send
this application form to tlei : Iferreira@Inec.pt
or by fax: (351) 21 844 30 16 until June 15, 2015.

INFORMATION / REGISTRATION

Laboratorio Nacional de Engenharia Civil
clo Dr. Teresa Leitdo / Dr.-Ing. JP Lobo Ferreira
Av. do Brasil, 101, 1700-066 Lisboa

Tel. (+351) 218443609 - Fax: (+351) 218443016
E-mail: tieitao@inec.pt, lferreira@inec.pt

Advantages of using Numerical Modeling in Water Resources
Maf@@ment and Managed Aquifer Recharge schemes
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Workshop organized & sponsored by:

e Laboratorio Nacional de Engenharia Civil (LNEC), PT

e Universidade do Algarve (UAlg), PT

e Terra, Ambiente e Recursos Hidricos (TARH), PT

e TU Darmstadt, DE

e Rheinisch-Westfilisches Institut fiir
Wasserforschung gGmbH (IWW), DE

e MAR Solutions - Managed Aquifer Recharge
Strategies and Actions (EIP Water Action Group 128)

24-26 June 2015, Auditorio

mAR Nt Direcao Regional de Agricultura e Pescas
10 *‘H” Patacio, Faro, Algarve, Portugal
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PIP 2009-2012: ESTUDOS = {

> Qualidade das aguas subterraneas:
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Estudo das condi¢cdes ambientais no estuéario do rio Guadiana e zonas
adjacentes: Componente aguas subterrédneas
Fase 3: Proposta de Medidas de Gestao Ambiental

Areas onde pode haver fertilizagéo
(Fonte: Corine Land Coygr)

er| fnenteé? sistemas culturais complexos,

/7

\“<“’;

Codlgoy_lnh'aS’r _Oman;,_,_
—tmiwn TG

= L Legenda

222 212

Corine Land Cover

| Nao classificado

- Tecido urbano continuo (111)

Tecido urbano descontinuo (112)

| Vinha (221)
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- Pomar (222)

Culturas anuais + permanentes (241)
- Sistemas culturais complexos (242)
- Territérios agro-florestais (244)

Resinosas (312)

Praias, dunas, areias (331)

Sapal (421)

Salina (422)

Entidades hidrogeologicas
E Aluvides de C. M. e Form. Meso-Cenoz. inclusas

Restantes Formagdes Meso-Cenozoicas

Aquifero de Monte Gordo

HHU

Aquifero de S. Bartolomeu
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Estudo das condi¢cdes ambientais no estuario do rio Guadiana e zonas
adjacentes: Componente aguas subterrédneas
Fase 3: Proposta de Medidas de Gestao Ambiental

Teor de NO3 (mgL) na agua de recarga das aguas subterrdneas

Recarga anual |Entrada média de|-<" "
média (mm/a)* NO3 (mg/L/a)*

Entidades hidrogeolégicas

Aluvides de Castro Marim e Formagées

i ; 76 64
Meso-Cenozéicas inclusas
Restantes Formacgdes Meso-Cenozdicas 100 49 e
Aquifero de Monte Gordo 136 36
Agquifero de S. Bartolomeu 119 41

* calculado para as areas ocupadas pela vinhas, pomares, culturas anuais +
permanentes, sistemas culturais complexos e territérios agro-florestais

Teor de NO3 na agua de recarga
das aguas subterraneas

Teor de NO3 (mg/L/a)
o

B o- 10
B o -
B 2020
B 30-40
I 40-50
[ 150-60
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B 70-80
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Carta 19: indice de Vulnerabilidade

DRASTIC

LNEC - Proc. 607/1/11868
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Estudo das condi¢cdes ambientais no estuario do rio Guadiana e zonas
adjacentes: Componente aguas subterrédneas
Fase 3: Proposta de Medidas de Gestédo Ambiental

Modelacéo do transporte de nitratos no
sistema aquifero de Monte Gordo

@ Visualizacao tridimensional da distribuicdo de nitratos no aquifero ao fim
de 10 anos
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LNEC BALSEQ groundwater recharge assessment model applied to
Querenca-Silves, Melides and Mexilhoeira Grande Portimao aquifers
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Groundwater recharge under climate change conditions
Application of BALSEQ_MOD model to climatological series modified for the periods 2050 - 2080
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1)  Today  groundwater
recharge in Torres Vedras
aquifer

Recarga anual média com alteragoes climaticas para o periodo 2070-2100
Cenario SIAM HadRM3, SRES A2
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Changing the behavior of aquifer systems with impact on
groundwater dependent ecosystems (GWDE)

> Alteragdes na piezometria devidas as alteragdes climaticas: impacto sobre os EDAS
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Regional scale

WP 4: DEMO SITES - PORTUGAL water balances

RECHARGE
SOLUTIONS

Legend PT3 .
= PT1 Algarve, rio Seco = WP 1
C ina de F = WWTP .
( ar_nplna € raro Well (Cerro do Bardo)
aquifer) +  Boreholes (AdA) rogoa de /I8
. /  Weir (lagoon)
= PT2 Algarve, rib. 1 Infiltration Basin
Meirinho (Querenga- Water pipeline
Silves aquifer) PT1
= PT3 Alentejo, Melides < 1
(lagoon)
0 5 Km
L1111
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Groundwater Flow Modelling — Regional Model

Pumping well (red)
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North - General Head Boundary (h =7,5m)

in the three layers

=

South - Constant Head (h =0 m) in the three layers

Layers:

- Layer 1: phreatic detritic layer

H T gmimms ‘31‘%@@' 2
2 A e A e (0 NNV ) 3 o
"' - n% 4
op AR =
QUETTATTITLr I P .,_11
+ 1'\%
YIY0ES

Observation well (green)

Probable existence of a flow

- Layer 2: discontinuous clayey confining layer

- Layer 3: confined carbonated aquifer

© LNEC 2006

barrier (diapiric formations)

Cells dimension: 250 m x 250 m
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= The numerical model simulation scales at

Groundwater Flow Modelling — Regional Model LABORATORIO NACIONAL

DE ENGENHARIA CIVIL

A
P4 Z & z 2
& //*15 [ = —_
30000 - ; f‘; < ? = 7 0§ . -z z
P iy %% 7 7 = 7 % 7
4 N SR R4 *é 7 s N A ~
j N W R Z 4 1 2P S 45
R ORISR o s B AN e
R 30 & .
25000 A 4 # £ 7w W 2 70p TSl -
", ;‘ ‘; 20 :: = ‘} A0 "Wq— % ﬁ: > \.
I P T " R I T 7 < -
@g@! o if s & "l' -~ <= < = &
g« P <~ Na <=
20000 — = = - Local scale limit O Cerro do Bardo well L
~~s\ Streamlines
© Dirichlet boundary conditions
Piezometric isolines
<4 Flowpath direction
15000 — T T T T T T T ’\D T T a
170000 175000 180000 185000 190000 195000 200000 205000 210000 215000
Coord M. (m) Portuguese National grid
_If( ‘L\.\ Legend
2 on oy J wre

? Well (Cerro do Bardo)
7 Weir

Regional scale, local scale and test site
scale predicted in the projected for Demo
site 2 - PT 2 Querenca-Silves Aquifer

Boreholes (AdA)

...... Water pipeline

2 > Dams Reservoir

=== Streamlines

R S QS Aquifer

- Simulated-2D
+—+—+ Observed
——  Simulated-3D

320 135
5377365 J
130
=280 z
:é £125
3 £
3 240 ®120
£ .

-
—
w

8

Coordinate System: WGS 1984 Web Mercator Auxiliary Sphere Kilometers

T J 3 : I ' ' J : ) Projection: Mercator Auxiliary Sphere
Jan-02 Jan-04 Jan-06 Jan-08 Jan-02 Jan-04 Jan-06 Jan-08 Datum: WGS 1984

Units: Meter

-
-
<

+



WP 4: DEMO SITES - PORTUGAL
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http://www.idrha.min-agricultura.pt/hidrologia/aquiferos/index.htm

Groundwater Flow Model of central part of
Campina de Faro aquifer system

- Hydrogeological characterization of the area
- Conceptual model

Unconfined sandy aquifer - Layer 1
(thickness varies in model domain — max. 77 m)

Confining layer - Layer 2 (thickness max. 28 m)

Confined sandstone aquifer — Layer 3 ¥ &
(thickness varies in model domain max. 153 m)

(%o

In the northern and more elevated part of the area ...
a small outcropping of the sandstone formations ™
— defined in model domain with the .
same hydraulic characteristics as the underling
aquifer.

Also in this part, confining layer does not exists,
so this layer is considered with minimum thickness
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Boundary conditions

2"d kind (Neumann) Head (15t kind)
Northern boundary in contact with Limestone Cretaceous formatlons * | Flux (2nd kind)
Integral Flux = -0.004 m/d (all layers) NI ARIRE LTI ¢ 0 ol A ORI | Transfer  (3rd kind)

it ] e : el (4th kind)

1st kind (Dirichlet)

with marshy zones of Ria Formosa)
Specified Head = 0 (all layers)

3" kind (Cauchy)

Rio Seco (inside model domain)
Transfer integral is set (see file) just in Layerlg

Impervious zones where no boundary -
conditions is defined (W and E boundaries):

Boundary conditions constrains
15t kind
(constrained by max. Flux=0 m?3/d)

3 kind -
(constrained by head min and max. specified v
File: Gradientes.xls

Source/sink rate in transfer = 9.7E-04 /d

© LNEC 2006



Artificial recharge in 25 large diameter wells (Nora) Scenario
Qi/nora =400 m3/d
Injection time =5 years

Simulation time = 10 years

Volume introduced in the aquifer = 3,65 hm3/year = 18,25 hm3

Roah = 4! 2
5 B Lo 1

[NO3] max. 421 mgIL' [NO3] max. 293 mg/L



MAR

WP 4: DEMO SITES - PORTUGAL

RECHARGE

®
SOL [

Local scale experimental
8 MAR site Campina de Faro
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Results from continuous monitoring
(groundwater and surface water) in Rio Seco :
artificial recharge basins during winter time inter Mg
(Out.2007/Mar.2008) Carreiros test site Sy

Bacia sul ) L]
Tracador

A AD N

zona
n&o saturada

<

- - - - - —_ e~
v Continuous monitoring in three piezometers
zona saturada escoamento subterraneo —
Curvade chegadado tragador ao piezémetro LNEC1 durante o ensaio realizado em Maio
naBaciade Carreiros
5000 4
4500 A T5
L)
4000 | ‘J,\
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S 35001 11/05 16h:25 B
S~ =
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20 19 S
% 1500 ! E
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1000 1 (29266 | ——Cl(mg/L)
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._r-""r—,—'—’—'_’ i 0 1
500 - horas) ©  Profundidade ao nivel - valor observado (m) u
e Profundidade ao nivel - valor registado (m)
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Artificial recharge experiments

v Electrical resistivity assessment May 2007

© LNEC 2006



Heration & RMS error = 16.1

- ) . ) ) B .
100 159 52 40.0 635 101 160 254

Resistivity (Ohm.m)

i‘ Tracer pl

ndwater

XS

02/May
(reference situation before
filling the basin)

07/May

to the test)

Resistivity electrical models
before, during and after the
tracer test

(reference conditions with the basin saturated, on the day previous

acitryg

08/May 10h:55

(1,5 h after placing the tracer with the saturated basin)

line Tracer

08/May 17h:15
(7,8 h after placing the tracer )

09/May 8h:30
(23 h after placing the tracer )

09/May 16h:31
(31 h after placing the tracer )

11/May 14h:00
(77 h after placing the tracer )

10/May 8h:35
(45 h after placing the tracer )

10/May 17h:00
(56 h after placing the tracer )

flow direction

18/May

(240 h, 10 days after placing the tracer )




v Three-dimensional infiltration
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Local scale experimental MAR

WP 4: DEMO SITES - PORTUGAL  site Querenca-Silves aquifer RECHARGE
SOLUTIONS |

WHAT WE HAVE DONE:

Site #6: PT2 Algarve, rib Meirinho dike
* Infiltration test in the large well (April 2014)
« Large Infiltration test with geophysics (Dec 2014)

* Dike rehabilitation
« Construction of monitoring

2.5 50

] ﬂ ‘ Injection and recovery period [
£ 2 40 5
— 7 / CTD-Diver records (dt=1min) r g
5 B . Manual records . g
€ 15 il '7/ Step 3 = |njection flow rate (m3/h) L 30 >
5"
© .
& // 3
) 1 20 o
= ] 7 kil
5 3
T 05 SE 103
s 0 ] =

:; Step 1 Recovery period

0 T I T I T ‘ T ‘ 0
0 400 800 1200 1600 2000

Time (minutes since beginning of injection)

LABORATORIO NACIONAL
DE ENGENHARIA CIVIL

TARH

=1
2
%

%
DApE DO



Modelling of the infiltration in a well
(“Nora”) in Campina de Faro

Code developed by the

: : i Water table
Nottingham University maximum

elevation:
0.84 m

Campina de Faro case-study

Injection test in a large diameter well (“nora™)

Data for the groundwater flow simulation model

Data from the injection test (consider just the last injection test performed) t= 1 1 0 hOU IS

Injection rate = 20 m*h k./ k,=15

Duration of the injection test = 50 hours 0.5 X y

Diameter of the well =5 m
Depth to the water table before the injection test = 17 m

141
Depth of the well = 24 m 0.4 i
12

Data from the aquifer E I computed

Unconfined aquifer (sandy aquifer) 0.3 =1or ’

Estimated hydraulic conductivity = 35-45 m/d - gL
Porosity = 0.33 % 8 -
Estimated saturated thickness = 50 m 0.2 8L
N L
s 4 I
0.1 g i
2r
0 oL

50 ______100 150
hours



WellFlow

Example of 50 and 3500 days isochrones with vertical influence (i.e. the stratification)

of a potential pollutant, applied to a real pumping well located in Ramalhal, Portugal

& test2_ramalhal-ac23.txt =l x|
File | Edit Layers el Maodel Iteration Flat Window Evaluation
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Muito obngado, grazlm thank ou very much! —

y ‘.’.

Advantages of*using_ Numerical Modeling in Water Resources
Management and Managed ‘Aquifer Recharge schemes

Pisa, Aprll 2151“2 D15




