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1. SeCure Kick-off conference 

The Kick-off event of the SeCure project was organized on 22 June 2022 by Veneto Region (PP2) 

in Venice at Palazzo Grandi Stazioni, as planned in the AF of the SeCure Project and in the WP2 

Communication Plan. It was mainly addressed to the Public Authorities (Local, Regional, and 

National) and also to Universities, Research institutes, and General Public.  

 

The link to participate in the live-streaming event was https://call.lifesizecloud.com/5452472. 

The English-Italian translation was provided. The event was recorded and the video is available 

at the link https://www.youtube.com/watch?v=R4DIgEUww6M (). 

 

Fig. 1 – Print-screen of the website with the event video. 

A number of 48 participants attended the event: 35 on-site and 13 online. The signature list of 

the on-site participants is provided Appendix A. A few photos of the event are shown in Fig. 2, 

Fig. 3 and Fig. 4. 

https://call.lifesizecloud.com/5452472
https://www.youtube.com/watch?v=R4DIgEUww6M
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Fig. 2 – The conference room with some of the attendees just before the start of the event. 

 

 

Fig. 3 – The conference room with some of the attendees just before the start of the event. 
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Fig. 4 – Speaker presentation and event attendees view. 

 

2. Agenda 

The agenda of the event was finalized after an intensive work carried out by REGVEN, supported 

mainly by UNIPD and CNR-IGG for the scientific interventions.   

• 14:15 – 14:30 Registration of participants 

• 14:30 – 14:45 Greetings by Managing Authority Italy Croatia 2014-2020 

Anna Flavia Zuccon, Directorate for Unitary Programming, Veneto Region 

• 14:45 – 15:00 Introduction of the SeCure Project by the Project Manager 

Pietro Teatini, Department of Civil, Environmental and Architectural Engineering, 

University of Padova 
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• 15:00 – 15:15 MAC IT_HR projects outcomes: short videos summarizing the main 

outcomes 

• 15:15 – 16:15 Relevant thematic experts – International Experts from specific pilot sites 

 Near-ground and Remote Sensing of Soil Salinity in California Farmland 

Elia Scudiero, University of California, Riverside 

 Role of the hydro-stratigraphical setting in controlling fresh-saltwater interface in 

the Rio de La Plata coastal plain, Argentina 

Francisco Celdone, University of la Plata, Argentina 

 Freshwater groundwater under tress; the case of the Mekong Delta, Vietnam 

Gualbert Oude Essink, Deltares, The Netherlands 

 Mapping seawater intrusion with Airborne E.M.  

Antonio Menghini, Aarhus Geophysics ApS, Denmark 

• 16:15 – 16:30 Program expectations from Cluster communication 

Tea Ivanisevic, Programme Communication Manager – Interreg V A Italy-Croatia 2014-

2020, Veneto Region 

• 16-30 – 16:45 Conclusions 
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2.1 Greetings by the Managing Authority Italy-Croatia 2014-2020 

Anna Flavia Zuccon, Directorate for Unitary Programming, Veneto Region 

Anna Flavia Zuccon presented the steps toward the 

experimental initiative called “restrictive call for project 

proposal” that leaded to the cluster projects (Fig. 5). The 

call had four main objectives: (i) maximize the 

experiences of the partners who already participate in 

other projects of the program; (ii) fully exploit and 

consolidate the results; (iii) increase the knowledge on 

the addressed topics in preparation to the next 

programming period; (iv) allow synergies among the projects. With these aims, the program 

identified five thematic areas. The main expected achievements are: innovative schemes for 

the sustainability of results; transferability of results beyond the IT-HR Programme Area; 

activation of coordination processes with other Interreg and EU initiatives; involvement in 

communication and dissemination activities of other Standard and Strategic IT-HR projects 

operating in the same thematic area; the development of project ideas for the Interreg IT-HR 

Programme 2021-2027; share the results of the project with the policy makers who are thinking 

about the next programming period. The SeCure project belong to the cluster “Adaptation to 

climate changes” and is rooted in the three projects Asteris, MoST, and Change we Care. 

Looking at the next programming period, SeCure is coherent to the new specific objective 2.4 

(i.e., climate change adaptation and disaster risk prevention) that is part of the Policy Objective 

Fig. 5 - Dr. Anna Flavia Zuccon during 
her speech.  
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2 (i.e., a greener Europe – green and resilient shared environment) of the IT-HR draft proposal 

for the period 2021-2027.  

2.2 Introduction of the SeCure Project by the Project Manager 

Pietro Teatini, Department of Civil, Environmental and Architectural Engineering, University of 

Padova 

Pietro Teatini introduced SeCure project (Fig. 6). The 

project acronym means “Saltwater intrusion and climate 

change: monitoring, countermeasures and informed 

governance”. Starting date is 1 May 2022 and the ending 

date is 30 June 2023. The partners are:  

• LP UNIPD: University of Padova (UNIPD), Dept. 

ICEA (S+ project: MoST) 

• PP1 CNR-IGG: Institute of Geosciences and Earth 

Resources of the Italian Research Council (S+ 

project: MoST and Asteris) 

• PP2 REGVEN: Veneto Region, Soil and Coast Defence Directorate (S+ project: MoST) 

• PP3 UNIST: University of Split, Faculty of Civil Engineering (S+ project: MoST) 

• PP4 DUNEA: Regional Development Agency of Dubrovnik Neretva Region (S+ project: 

MoST) 

• PP5 PIDNC: Public Institution for the Management of Protected Natural Areas of 

Dubrovnik-Neretva County (S+ project: Change We Care) 

Fig. 6 - Prof. Pietro Teatini during his 
speech. 
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• PP6 CW: Croatian Waters, Dept. of Water Resources (S+ project: MoST and Asteris) 

The main objectives of SeCure project are: (i) take advantage of a further year to continue the 

monitoring activities started during the S+ projects; (ii) test the countermeasures that we plan 

during the S+ project; (iii) integrate the experiences coming from the S+ projects in order to 

upscale the guidelines developed at local scale focusing on the Adriatic basin. The SeCure 

project communication aims to reach different target groups (general public, local, regional, 

and national authorities, education and training centers, and universities and research 

institutes) through different communication tools adequate to each target group.  

2.3 MAC IT_HR projects outcomes 

The results of the S+ projects MoST, Asteris, and Change We Care WERE presented using three 

short videos that each project developed. 

 

 

MoST Monitoring Sea-water intrusion in 

coastal aquifers and Testing pilot projects 

for its mitigation.  

The video is available at the following link: 

https://www.italy-croatia.eu/web/most 

 

https://www.italy-croatia.eu/web/most
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ASTERIS Adaptation to Saltwater intrusion 

in sEa level Rise Scenarios.  

The video is available at the following link: 

https://www.italy-croatia.eu/web/asteris 

 

 

CHANGE WE CARE Climate cHallenges on 

coastal and transitional changing arEas: 

Weaving a Cross-Adriatic Response.  

The video is available at the following link: 

https://www.italy-

croatia.eu/web/changewecare 

 

2.4 Relevant thematic experts – Experts from specific pilot sites 

The topic of saltwater contamination was addressed by four international scientists that 

participated to the conference on-line (Scudiero and Essink) and on-site (Cellone and Menghini). 

A summary of their intervention is provided in the following. The slides of the presentation by 

Scudiero, Cellone and Essink are provided in the Appendices. 
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Near-ground and Remote Sensing of Soil Salinity in California Farmland 

Elia Scudiero, University of California, Riverside (Fig. 7) 

Agricultural soil salinity in California is mainly assessed 

by means of saturated soil water extract analyses. 

Depending on the electrical conductivity (ECe), the soil is 

classified into five categories from non-saline to 

extremely saline where most of the crops are not able 

to grow. Traditional soil sampling is combined with high-

resolution geophysical measurements to map field-

scale soil salinity. The main field scale technology is the 

assessment of soil apparent electrical conductivity (ECa) through electrical resistivity or 

electromagnetic induction measurements. The measurements follow the protocol developed 

by the U.S. Salinity Lab: (i) soil sensor measurements and statistical analysis to define the 

sampling scheme, (ii) soil sampling and analyses, (iii) site-specific calibration, and (iv) salinity 

mapping. Another technology for the assessment of soil salinity is the use of high-resolution 

remote sensing to capture short-scale changes. This is performed using reflectance products 

from satellite sensors (visible and NIR bands) to calculate vegetative indexes and study the crop 

status. As this is not a direct measurement of soil salinity, multiyear analyses are performed to 

assess the salinity stress. The final aim is to develop regional maps of soil salinity that may be 

used for further studies such as yield projection or the definition of the additional water 

required to leach the excess salts. 

The slides of the presentation are available in Appendix B. 

Fig. 7 - Dr. Elia Scudiero during his 
speech. 
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Role of the hydro-stratigraphical setting in controlling fresh-saltwater interface 

in the Rio de La Plata coastal plain, Argentina 

Francisco Celdone, University of la Plata, Argentina (Fig. 8) 

The investigated area is located in the marshes of the 

Rio de La Plata estuary. The Río de la Plata littoral is 

characterized by extensive and low-relief coastal plains 

with an extension of approximately 400 km. The estuary 

has a mixed semi-diurnal micro-tidal regime 

characterized by a mean range of 0.7 m. Salinity ranges 

from 0.5 g/L in the upper estuary to 20 g/L in the lower 

estuary. The geomorphology consists of the alternation 

and lateral migration of tidal flats, beach ridges, and 

sandy spits. Freshwater lenses are stored in the most 

permeable units and exploited for human consumption worsening the natural phenomenon of 

coastal aquifers salinization. The aim of the study is the investigation of the role of the hydro-

stratigraphic and geomorphological setting in the freshwater-saltwater interface shape and in 

the distribution of freshwater lenses. The study was carried out using satellite imagery, 

installing groundwater wells and sediment sampling, analyzing the water electrical conductivity 

(EC), and performing Vertical Electrical Soundings (VES). Four zones were identified. (i) Zone 1 is 

characterized by sand and shelly beach ridge deposits lying above silty deposits that 

correspond to the Pleistocene loessic plain and in which the main freshwater reserves are 

stored. (ii) Zone 2 is characterized by beach ridges deposits above a bioturbated clayey layer 

Fig. 8 - Dr. Francisco Cellone during 
his speech. 
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close to 2 m thick and that decreases permeability and rainwater infiltration. (iii) Zone 3 is 

characterized by dune systems and aeolian sheets above sandy deposits of beach ridges 

associated with the migration of a spit. (iv) Zone 4 is characterized by aeolian sand sheets 

deposited above a thin layer of sand on beach ridges. Freshwater lenses of Zones 3 and 4 are 

associated with sandy beach ridges overlaid by sand sheets and dune systems and their 

thickness is related to both topography and low-permeability facies. When aeolian sand sheets 

and dunes develop on beach ridge deposits freshwater lenses can develop reaching 

thicknesses of 20 m. 

The slides of the presentation are available in Appendix C. 

Fresh groundwater under tress; the case of the Mekong Delta, Vietnam 

Gualbert Oude Essink, Deltares, The Netherlands (Fig. 9) 

The Mekong Delta is the “rice bowl” of South East Asia 

and more than 20 million people leave in the area. 

Saltwater intrusion seriously threatens agricultural 

activities and is worsened by groundwater extraction, 

land subsidence, and sea-level rise that cause also 

flooding and coastal erosion. Thanks to the data 

collected by different authorities, toolboxes can be used 

to understand processes and create projections on land 

subsidence (iMOD SUB-CR: Modeling subsidence), groundwater salinity (iMOD WQ-SEAWAT: 

Modeling salt transport and groundwater flow), and surface water salinity (Delft3D-FM: 

Modeling fresh and saline surface water). Moreover, the volume of freshwater per province per 

Fig. 9 - Dr. Gualbert Oude Essink 
during his speech. 
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aquifer and the distribution of fresh-saline groundwater both in the present and in the past 

were estimated. The groundwater salinity in the past was modeled over 40kyr and the results 

show that most fresh groundwater was recharged 60-12kyr ago. Presently, groundwater is 

hardly being recharged due to the high resistance top layer. Moreover, when fresh 

groundwater is extracted, the fresh groundwater volume decreases much faster due to natural 

saltwater intrusion and mixing with brackish groundwater. Those issues may be mitigated by 

the combination of smart freshwater practices such as the extraction of brackish water and its 

desalinization, reduction of groundwater extraction, and freshwater storage during the wet 

season (Aquifer Storage). 

The slides of the presentation are available in Appendix D. 

Mapping seawater intrusion with Airborne E.M.  

Antonio Menghini, Aarhus Geophysics ApS, Denmark (Fig. 10) 

The airborne E.M. is a useful tool for hydrogeologists 

because of the following advantages: it is able to cover 

large areas (around 300 linear km per day), achieve a great 

data density and a good penetration depth (around 500 

m), it is cost-effective (100-200 euros per km), and it 

produces qualitative results. Airborne E.M. consists of a 

transmitter (a loop with a 20 m diameter) mounted on a 

helicopter. An electromagnetic signal induces eddy 

currents in the ground which are detected by the receiver 

mounted in the same frame as the transmitter. The second step consists in modeling the 

Fig. 10 - Dr. Antonio Menghini 
during his speech. 
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ground response to produce a 3D resistivity or conductivity map. This method can easily detect 

seawater encroachment in coastal areas and particularly the freshwater saltwater interface 

depth. 

 

2.5 Program expectations from Cluster communication 

Tea Ivanisevic, Programme Communication Manager – Interreg V A Italy-Croatia 2014-2020, 

Veneto Region (Fig. 11) 

The SeCure project is much about communication (work 

package 2). The cluster communication is expected to be 

focused on a common thematic aspect of the Italy-

Croatia program with the final aim to be the reference 

point of that theme in the area. The communication 

activities should be accessible, transferable, visible, and 

are expected from the beginning of the cluster project. 

Moreover, other mandatory tasks are a digital editorial 

plan for each semester, website publications and updates, and the preparation of project 

posters placed in a location visible to the public. 

 

  

Fig. 11 - Dr. Tea Ivanisevic during her 
speech. 
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Appendix C – Slides by Francisco Cellone 

  



Ro
le

 o
f t

he
 h

yd
ro

-s
tr

at
ig

ra
ph

ic
al

 se
tt

in
g 

in
 

co
nt

ro
lli

ng
 fr

es
h-

sa
ltw

at
er

 in
te

rf
ac

e 
in

 th
e 

Rí
o 

de
 L

a 
Pl

at
a 

co
as

ta
l p

la
in

, A
rg

en
tin

a

Dr
. F

ra
nc

is
co

 A
ld

o 
Ce

llo
ne

N
at

io
na

lU
ni

ve
rs

ity
of

La
 P

la
ta

,N
at

io
na

l S
ci

en
tif

ic
 a

nd
 T

ec
hn

ic
al

 
Re

se
ar

ch
 C

ou
nc

il,
 A

rg
en

tin
a



Th
e

Rí
o 

de
 la

 P
la

ta
 li

tt
or

al
is 

ch
ar

ac
te

riz
ed

 b
y 

ex
te

ns
iv

e,
 

an
d 

lo
w

 -r
el

ie
f c

oa
st

al
 p

la
in

s 
w

ith
 a

n 
ex

te
ns

io
n 

of
 

ap
pr

ox
im

at
el

y 
40

0 
km

.
Th

es
e 

co
as

ta
l p

la
in

s w
er

e 
fo

rm
ed

 d
ur

in
g 

th
e 

se
a-

le
ve

l 
flu

ct
ua

tio
ns

 d
ur

in
g 

th
e

po
st

-L
G

M

Th
e

Rí
o 

de
 la

 P
la

ta
 e

st
ua

ry
ha

s a
 

m
ix

ed
se

m
i-d

iu
rn

al
m

ic
ro

-t
id

al
re

gi
m

e 
ch

ar
ac

te
riz

ed
 b

y 
a 

m
ea

n 
ra

ng
e 

of
 0

.7
 m

. S
al

in
ity

ra
ng

es
 fr

om
 0

,5
 g

/L
 in

 th
e 

up
pe

r 
es

tu
ar

y 
to

 2
0 

g/
L 

in
 th

e 
lo

w
er

 
es

tu
ar

y

Lo
ca

tio
n 

of
 th

e 
st

ud
y 

ar
ea

;  
ge

om
or

ph
ol

og
ic

al
 m

ap
;  

DE
M

. T
he

 y
el

lo
w

 li
ne

 in
 in

di
ca

te
s 

th
e 

po
sit

io
n 

of
 th

e 
di

ffe
re

nt
 st

ud
ie

d 
zo

ne
s.

 



In
 th

is 
re

gi
on

, f
re

sh
w

at
er

 su
pp

ly
 fo

r h
um

an
 

co
ns

um
pt

io
n 

is 
on

e 
of

 th
e 

m
ai

n 
pr

ob
le

m
s f

or
 

so
ci

oe
co

no
m

ic
 d

ev
el

op
m

en
t, 

be
in

g 
fr

es
hw

at
er

 le
ns

es
 

th
e 

pr
im

ar
y 

or
 o

nl
y 

so
ur

ce
. 

Se
a 

le
ve

l f
lu

ct
ua

tio
ns

 d
ur

in
g 

th
e 

Ho
lo

ce
ne

 h
av

e 
gi

ve
n 

ris
e 

to
 th

e 
de

po
sit

io
n 

of
 d

iff
er

en
t s

ed
im

en
ta

ry
 fa

ci
es

. 

Th
e 

al
te

rn
at

io
n 

an
d 

la
te

ra
l m

ig
ra

tio
n 

of
 e

nv
iro

nm
en

ts
 

of
 ti

da
l f

la
ts

, b
ea

ch
 ri

dg
es

, a
nd

 sa
nd

y 
sp

its
 

ch
ar

ac
te

riz
e 

th
e 

ge
om

or
ph

ol
og

y 
of

 th
is 

co
as

ta
l s

ec
to

r 

Fr
es

hw
at

er
 le

ns
es

 a
re

 m
ai

nl
y 

st
or

ed
 in

 th
e 

m
os

t 
pe

rm
ea

bl
e 

un
its

 su
ch

 a
s b

ea
ch

 ri
dg

es
, s

an
dy

 sp
its

 a
nd

 
co

as
ta

l d
un

es
. B

ut
 th

ei
r s

ha
pe

 a
nd

 d
ist

rib
ut

io
n 

an
d 

th
e 

sa
ltw

at
er

-fr
es

hw
at

er
 in

te
rf

ac
e 

ar
e 

st
ill

 n
ot

 w
el

l k
no

w
n



ZONE 1

ZONE 2



ZONE 3

ZONE 4

Sp
it

Ti
da

lf
la

ts

Sa
nd

sh
ee

ts

Ti
da

lf
la

ts

Ti
da

lf
la

ts





Ev
ol

ut
io

n 
of

 th
e 

Ar
ge

nt
in

ia
n 

lit
to

ra
l o

f t
he

 R
ío

 d
e 

la
 P

la
ta

 e
st

ua
ry

 a
nd

 a
dj

ac
en

t s
ea

 a
re

a

.



Th
e 

ai
m

is 
to

 a
na

ly
ze

 th
e 

ro
le

 o
f t

he
 h

yd
ro

-s
tr

at
ig

ra
ph

ic
an

d 
ge

om
or

ph
ol

og
ic

al
 

se
tt

in
g 

re
la

te
d 

to
 th

e 
Ho

lo
ce

ne
 e

vo
lu

tio
n 

of
 th

e 
Rí

o 
de

 la
 P

la
ta

 e
st

ua
ry

 re
ga

rd
in

g 
its

 c
on

tr
ol

 o
n 

th
e 

fr
es

hw
at

er
-s

al
tw

at
er

 in
te

rf
ac

e
an

d 
th

e 
sh

ap
e 

an
d 

di
st

rib
ut

io
n 

of
 fr

es
hw

at
er

 le
ns

es
 fo

r w
at

er
 su

pp
ly.

Th
is 

is 
of

 v
ita

l r
el

ev
an

ce
 fo

r t
he

 g
en

er
at

io
n 

of
 g

ui
de

lin
es

 fo
r t

he
 su

st
ai

na
bl

e 
m

an
ag

em
en

t o
f w

at
er

 re
so

ur
ce

s.
 

Th
es

e 
ty

pe
s o

f c
oa

st
al

 a
qu

ife
rs

 a
re

 sm
al

l a
nd

 h
ig

hl
y 

vu
ln

er
ab

le
 to

 sa
lin

iza
tio

n 
pr

oc
es

se
sd

ue
 to

 a
nt

hr
op

og
en

ic
 fa

ct
or

s,
 su

ch
 a

s i
nt

en
siv

e 
ex

pl
oi

ta
tio

n,
 o

r 
na

tu
ra

l o
ne

s,
 su

ch
 a

s t
ho

se
 re

su
lti

ng
 fr

om
 c

lim
at

e 
ch

an
ge

 a
nd

 se
a 

le
ve

l r
ise

.



G
eo

m
or

ph
ol

og
ic

al
 c

ha
ra

ct
er

iza
tio

n 
us

in
g 

sa
te

lli
te

 im
ag

er
y

co
m

pl
em

en
te

d 
w

ith
 a

 T
an

-D
EM

 X
 d

ig
ita

l s
ur

fa
ce

 
m

od
el

 (D
SM

) w
ith

 1
2 

m
 sp

at
ia

l r
es

ol
ut

io
n.

 

M
et

ho
do

lo
gy

In
st

al
la

tio
n 

of
 g

ro
un

dw
at

er
 e

xp
lo

ra
tio

n 
w

el
ls

 a
nd

 se
di

m
en

t s
am

pl
in

gs
 in

 tr
an

se
ct

s c
ro

ss
in

g 
th

e 
co

as
ta

l p
la

in
. 

Cu
tt

in
g 

da
ta

 fr
om

 d
ril

lin
gs

 d
ee

pe
r t

ha
n 

12
 m

 w
as

 a
lso

 a
na

ly
ze

d.
 A

na
ly

sis
 o

f p
re

vi
ou

s g
eo

lo
gi

ca
l p

ro
fil

es
 w

as
 

pe
rf

or
m

ed
.

El
ec

tr
ic

al
 c

on
du

ct
iv

ity
 (E

C)
 o

f t
he

 w
at

er
 w

as
 m

ea
su

re
d 

in
 si

tu
 w

ith
 a

 p
or

ta
bl

e 
co

nd
uc

tiv
ity

 m
et

er
 in

 
pi

ez
om

et
er

s a
nd

 w
el

ls.

21
 V

er
tic

al
 E

le
ct

ric
al

 S
ou

nd
in

gs
 (V

ES
) a

cq
ui

re
d 

us
in

g 
Sc

hl
um

be
rg

er
 c

on
fig

ur
at

io
n.



In
 Z

O
N

E 
1,

 fr
es

hw
at

er
 le

ns
es

 a
re

 a
ss

oc
ia

te
d 

w
ith

 b
ea

ch
 ri

dg
e 

de
po

sit
s,

 w
ith

 th
e 

m
ai

n 
fr

es
hw

at
er

 re
se

rv
es

 b
ei

ng
 st

or
ed

 in
 th

e 
un

de
rly

in
g 

lo
es

sic
 se

di
m

en
ts

. 

In
 Z

O
N

E 
1 

sa
nd

 a
nd

 sh
el

ly
 b

ea
ch

 ri
dg

e 
de

po
sit

s l
ie

 a
bo

ve
 si

lty
 d

ep
os

its
. T

he
se

 
sil

ty
 d

ep
os

its
 c

or
re

sp
on

d 
to

 th
e 

Pl
ei

st
oc

en
e 

lo
es

sic
 p

la
in

, w
hi

ch
 c

on
st

itu
te

s t
he

 
su

bs
tr

at
e 

on
 w

hi
ch

 a
ll 

Ho
lo

ce
ne

 m
ar

in
e 

se
di

m
en

ts
 w

er
e 

de
po

sit
ed

. 



In
 th

is 
se

ct
or

, t
he

 fr
es

hw
at

er
-s

al
tw

at
er

 in
te

rf
ac

e 
is 

re
la

te
d 

to
 p

al
eo

-s
al

tw
at

er
 in

tr
us

io
n 

re
la

te
d 

to
 th

e 
Pl

ei
st

oc
en

e 
an

d 
Ho

lo
ce

tr
an

sg
re

ss
io

ns
. 



In
 Z

O
N

E 
2 

be
ac

h 
rid

ge
s d

ep
os

its
 a

re
 a

bo
ve

 a
 c

la
ye

y 
la

ye
r c

lo
se

 to
 2

 m
 th

ic
k,

 w
hi

ch
 is

 
st

ro
ng

ly
 b

io
tu

rb
at

ed
. T

hi
s c

la
ye

y 
la

ye
r c

or
re

sp
on

ds
 to

 a
n 

an
ci

en
t c

oa
st

al
 p

la
in

 
de

po
sit

 w
ith

 se
ve

ra
l i

nt
er

co
nn

ec
te

d 
tu

bu
le

s f
ill

ed
 w

ith
 sa

nd
y 

m
at

er
ia

l. 
Be

lo
w

 th
es

e 
de

po
sit

s,
 th

er
e 

is 
a 

la
ye

r o
f l

oe
ss

ic
 se

di
m

en
ts

.

In
 Z

O
N

E 
2,

 li
ke

 in
 zo

ne
 1

 fr
es

hw
at

er
 le

ns
es

 a
re

 a
ss

oc
ia

te
d 

w
ith

 b
ea

ch
 ri

dg
e 

de
po

sit
s.

 
Bi

ot
ur

ba
tio

n 
al

lo
w

s w
at

er
 in

fil
tr

at
io

n.
 T

hi
s b

io
tu

rb
at

ed
 la

ye
r w

ou
ld

 lo
ca

lly
 d

ec
re

as
e 

pe
rm

ea
bi

lit
y 

an
d 

ra
in

w
at

er
 in

fil
tr

at
io

n 
w

ou
ld

 b
e 

le
ss

 th
an

 in
  z

on
e 

1





Zo
ne

 3
 is

 d
om

in
at

ed
 b

y 
sa

nd
y 

de
po

sit
s o

f b
ea

ch
 ri

dg
es

 a
ss

oc
ia

te
d 

w
ith

 th
e 

m
ig

ra
tio

n 
of

 a
 sp

it.
 D

un
e 

sy
st

em
s a

re
 fo

rm
ed

 o
n 

to
p 

of
 th

e 
be

ac
h 

rid
ge

s a
nd

 
ae

ol
ia

n 
sa

nd
 sh

ee
ts

 a
re

 d
ep

os
ite

d 
on

 th
e 

co
as

ta
l p

la
in

 fa
ci

es
 lo

ca
te

d 
to

w
ar

ds
 th

e 
co

nt
in

en
ta

l s
ec

to
rs

 to
 th

e 
w

es
t o

f t
he

 sp
it.

 



In
 zo

ne
 4

 a
eo

lia
n 

sa
nd

 sh
ee

ts
 a

re
 lo

ca
te

d 
to

 th
e 

w
es

t o
f t

he
 b

ea
ch

 ri
dg

es
. T

he
se

 
ae

ol
ia

n 
sa

nd
 sh

ee
ts

 a
re

 d
ep

os
ite

d 
ab

ov
e 

a 
th

in
 la

ye
r o

f s
an

d 
on

 b
ea

ch
 ri

dg
es

, 
de

ve
lo

pi
ng

 b
ot

h 
sa

nd
y 

de
po

sit
s c

lo
se

 to
 3

 m
 th

ic
k.

Be
ne

at
h 

th
em

, t
he

re
 a

re
 c

la
ye

y 
to

 si
lty

 se
di

m
en

ts
 a

ss
oc

ia
te

d 
w

ith
 d

ep
os

its
 fr

om
 

an
ci

en
t c

oa
st

al
 p

la
in

s.



•
In

 Z
O

N
ES

 3
 a

nd
 4

 fr
es

hw
at

er
 le

ns
es

 a
re

 a
ss

oc
ia

te
d 

w
ith

 s
an

dy
 b

ea
ch

 ri
dg

es
 o

ve
rla

id
 b

y 
sa

nd
 sh

ee
t a

nd
 d

un
e 

sy
st

em
s.

 B
ot

h 
to

po
gr

ap
hy

 a
nd

 th
e 

pr
es

en
ce

 o
f l

ow
-p

er
m

ea
bi

lit
y 

fa
ci

es
 a

re
 th

e 
fa

ct
or

s t
ha

t d
et

er
m

in
e 

th
e 

th
ic

kn
es

s o
f f

re
sh

w
at

er
 le

ns
es

. 

•
Ev

en
 th

ou
gh

 a
eo

lia
n 

sa
nd

 sh
ee

ts
fo

un
d 

in
 th

e 
m

or
e 

co
nt

in
en

ta
l s

ec
to

rs
 a

cc
um

ul
at

e 
ra

in
w

at
er

 in
 th

e 
sh

ap
e 

of
 

le
ns

es
 th

ey
 a

re
 th

in
 a

nd
 th

er
ef

or
e 

do
 n

ot
 re

pr
es

en
t r

el
ev

an
t w

at
er

 re
se

rv
es

. T
he

se
 la

nd
fo

rm
s a

re
 o

f l
ow

 
to

po
gr

ap
hi

c 
he

ig
ht

 a
nd

 a
re

 d
ep

os
ite

d 
on

 si
lty

 c
la

y 
fa

ci
es

 la
ck

in
g 

bi
ot

ur
ba

tio
ns

 th
at

 a
llo

w
 ra

in
w

at
er

 to
 in

fil
tr

at
e 

an
d 

m
ig

ra
te

 in
 d

ep
th

. T
he

 th
ic

kn
es

s o
f t

he
 le

ns
es

 is
 le

ss
 th

an
 2

 m

•
In

 c
on

tr
as

t, 
w

he
n 

ae
ol

ia
n 

sa
nd

 sh
ee

ts
an

d 
du

ne
sd

ev
el

op
 o

n 
be

ac
h 

rid
ge

 d
ep

os
its

 o
f b

ot
h 

gr
ea

te
r s

ize
 a

nd
 

to
po

gr
ap

hy
, f

re
sh

w
at

er
 le

ns
es

 c
an

 d
ev

el
op

 re
ac

hi
ng

 th
ic

kn
es

se
s o

f 2
0 

m
 o

n 
av

er
ag

e 



Th
e 

Ho
lo

ce
ne

 e
vo

lu
tio

n 
of

 th
e 

lit
to

ra
l o

f t
he

 R
ío

 d
e 

la
 P

la
ta

 e
st

ua
ry

 a
nd

 th
e 

ad
ja

ce
nt

 se
a 

ar
ea

 g
av

e 
ris

e 
to

 th
e 

de
po

sit
io

n 
of

 b
ea

ch
 ri

dg
es

 a
nd

 sp
its

 a
ss

oc
ia

te
d 

w
ith

 a
eo

lia
n 

sa
nd

 sh
ee

ts
 a

nd
 d

un
es

.

Co
nc

lu
sio

ns

Th
es

e 
de

po
sit

s h
av

e 
hi

gh
er

 a
lti

tu
de

s t
ha

n 
th

e 
co

nt
ig

uo
us

 ti
da

l f
la

ts
 a

nd
 a

re
 c

om
po

se
d 

of
 h

ig
hl

y 
pe

rm
ea

bl
e 

se
di

m
en

ts
, c

ha
ra

ct
er

ist
ic

s 
th

at
 fa

vo
r r

ai
nw

at
er

 in
fil

tr
at

io
n 

an
d 

th
e 

de
ve

lo
pm

en
t o

f f
re

sh
w

at
er

 le
ns

es

Th
e 

va
ria

bi
lit

y 
in

 th
e 

di
m

en
sio

ns
 a

nd
 th

ic
kn

es
s o

f t
he

 le
ns

es
 a

nd
 th

e 
po

sit
io

n 
of

 th
e 

fr
es

hw
at

er
-s

al
tw

at
er

 
in

te
rf

ac
e 

w
er

e 
ex

pl
ai

ne
d 

fr
om

 d
et

ai
le

d 
lit

ho
lo

gi
ca

l s
tu

di
es

 th
at

 sh
ow

ed
 a

n 
in

te
rd

ig
ita

tio
n 

of
 ri

dg
e 

an
d 

sp
it 

de
po

sit
s w

ith
 c

la
ye

y 
en

vi
ro

nm
en

ts
 o

f t
id

al
 fl

at
s a

s a
 re

su
lt 

of
 se

a 
le

ve
l o

sc
ill

at
io

ns
 d

ur
in

g 
th

e 
Ho

lo
ce

ne
. 

Di
ffe

re
nt

 a
rc

hi
te

ct
ur

al
 a

rr
an

ge
m

en
ts

 d
et

er
m

in
e 

th
e 

m
or

ph
ol

og
y 

an
d 

th
ic

kn
es

s o
f t

he
 fr

es
hw

at
er

 le
ns

es
 a

nd
 th

e 
po

sit
io

n 
of

 th
e 

fr
es

hw
at

er
-s

al
tw

at
er

 in
te

rf
ac

e.
 



Th
an

k 
yo

u 
fo

r y
ou

r a
tt

en
tio

n!

G
ra

zi
e

pe
r l

a 
vo

st
ra

at
te

nz
io

ne
!

M
uc

ha
sg

ra
ci

as
 p

or
su

at
en

ci
ón

!



 

 

 58 

58 

Appendix D – Slides by Gualbert Oude Essink 

 

 



Freshgroundwaterunderstress;theMekongDeltacase,Vietnam

G
ua

lb
er

t O
ud

e 
Es

si
nk

1,
2

C
o-

au
th

or
s,

 H
un

g 
Va

n 
Ph

am
2,

5 , 
Ph

ilip
 M

in
de

rh
ou

d1,
3,

4

Fr
es

h 
gr

ou
nd

w
at

er
 u

nd
er

 s
tr

es
s;

 th
e 

M
ek

on
g 

D
el

ta
 c

as
e,

 V
ie

tn
am

gu
al

be
rt.

ou
de

es
si

nk
@

de
lta

re
s.

nl

1.
D

el
ta

re
s,

 T
he

 N
et

he
rla

nd
s

2.
U

tre
ch

t U
ni

ve
rs

ity
, T

he
 N

et
he

rla
nd

s
3.

W
ag

en
in

ge
n 

U
ni

ve
rs

ity
,T

he
 N

et
he

rla
nd

s
4.

U
ni

ve
rs

ity
 o

f P
ad

ov
a,

 It
al

ia
5.

D
iv

is
io

n 
of

 W
at

er
 R

es
ou

rc
es

 a
nd

 P
la

nn
in

g 
of

 th
e 

So
ut

h 
of

 V
ie

t N
am

, V
ie

t N
am



Sa
lt 

w
at

er
 in

tru
si

on
 N

L

Freshgroundwaterunderstress;theMekongDeltacase,Vietnam

re
si

st
iv

ity

lit
ho

lo
gy

ch
lo

rid
e 

co
nc

en
tra

tio
n

fre
sh

sa
lt

cl
ay

sa
nd

lo
whi
gh

pe
at

SL
R

=3
m

Sa
lt 

lo
ad

M
on

ito
rin

g 
AE

M
M

od
el

lin
g 

3D
Pr

oj
ec

tio
ns

 S
LR

 o
n:

•
fre

sh
w

at
er

 v
ol

um
e

•
flu

sh
in

g

Fl
us

hi
ng



St
re

ss
es

 in
 th

e 
M

ek
on

g 
de

lta
, V

ie
tn

am
Th

e 
“ri

ce
bo

w
l” 

of
 S

ou
th

 E
as

t A
si

a.
H

om
e 

to
m

or
e 

th
an

20
 m

illi
on

pe
op

le
.

Freshgroundwaterunderstress;theMekongDeltacase,Vietnam



M
an

y 
ch

an
ge

s 
in

 th
e 

M
ek

on
g 

de
lta

(a
nd

 o
th

er
 d

el
ta

s 
ar

ou
nd

 th
e 

w
or

ld
)

Freshgroundwaterunderstress;theMekongDeltacase,Vietnam

Su
bs

id
en

ce
6-

10
0 

m
m

/y
r

R
el

at
iv

e 
se

a-
le

ve
l r

is
e

Se
a-

le
ve

l r
is

e
3-

10
 m

m
/y

r

M
in

de
rh

ou
d,

 2
01

9



Freshgroundwaterunderstress;theMekongDeltacase,Vietnam

•
gr

ou
nd

w
at

er
 o

ve
re

xp
lo

ita
tio

n
•

lim
ite

d 
re

pl
en

is
hm

en
t d

ue
 to

se
al

in
g 

of
 c

la
y 

la
ye

rs
•

se
a-

le
ve

l r
is

e
•

ov
er

w
as

h
sa

lin
e 

w
at

er
 d

ur
in

g
st

or
m

 s
ur

ge
s 

an
d 

flo
od

in
gs

Fr
es

h 
gr

ou
nd

w
at

er
vo

lu
m

es
 in

 m
an

y 
de

lta
s

of
 th

e 
w

or
ld

 a
re

 u
nd

er
st

re
ss

:

G
ro

un
dw

at
er

sa
lin

iz
at

io
n



M
od

el
in

g 
to

ol
bo

xe
s 

to
 u

nd
er

st
an

d 
pr

oc
es

se
s 

an
d 

to
 c

re
at

e 
pr

oj
ec

tio
ns

C
as

e 
M

ek
on

g 
D

el
ta

iM
O

D
SU

B
-C

R
:

iM
O

D
W

Q
-S

EA
W

AT
:

D
el

ft3
D

-F
M

:
M

od
el

in
g

su
bs

id
en

ce
M

od
el

in
g

sa
lt

tra
ns

po
rt

M
od

el
in

g
fre

sh
an

d 
sa

lin
e 

su
rfa

ce
w

at
er

M
od

el
lin

g
gr

ou
nd

w
at

er
flo

w

Su
rfa

ce
 w

at
er

 s
al

in
ity

G
ro

un
dw

at
er

 s
al

in
ity

La
nd

 s
ub

si
de

nc
e

Freshgroundwaterunderstress;theMekongDeltacase,Vietnam

O
pe

n 
So

ur
ce

 s
of

tw
ar

e 
(h

ttp
s:

//o
ss

.d
el

ta
re

s.
nl

/)



re
f:

G
un

ni
nk

, J
.L

., 
Ph

am
, V

.H
., 

O
ud

e 
Es

si
nk

, G
.H

.P
., 

Bi
er

ke
ns

, M
.F

.P
. T

he
3D

 g
ro

un
dw

at
er

sa
lin

ity
di

st
rib

ut
io

n
an

d 
fre

sh
gr

ou
nd

w
at

er
vo

lu
m

es
 in

th
e

M
ek

on
g 

D
el

ta
, V

ie
tn

am
, i

nf
er

re
d

fro
m

ge
os

ta
tis

tic
al

an
al

ys
es

.
Ea

rth
 S

ys
t. 

Sc
i. 

D
at

a 
13

, 3
29

7–
33

19
. h

ttp
s:

//d
oi

.o
rg

/1
0.

51
94

/e
ss

d-
13

-
32

97
-2

02
1

Es
tim

at
ed

vo
lu

m
e 

of
 fr

es
h

gr
ou

nd
w

at
er

(k
m

3 )
 p

er
 p

ro
vi

nc
e

pe
r a

qu
ife

r(
to

ta
l: 

83
0 

to
90

0 
km

3)

Freshgroundwaterunderstress;theMekongDeltacase,Vietnam

un
it 

is
 k

m
3

un
it 

is
 k

m
3



D
is

tri
bu

tio
n 

of
 fr

es
h-

sa
lin

e 
gr

ou
nd

w
at

er
, B

en
 T

re
 a

nd
 T

ra
Vi

nh

re
f:

G
un

ni
nk

, J
.L

., 
Ph

am
, V

.H
., 

O
ud

e 
Es

si
nk

, G
.H

.P
., 

Bi
er

ke
ns

,
M

.F
.P

. T
he

 3
D

 g
ro

un
dw

at
er

sa
lin

ity
di

st
rib

ut
io

n
an

d 
fre

sh
gr

ou
nd

w
at

er
vo

lu
m

es
 in

 th
e

M
ek

on
g 

D
el

ta
, V

ie
tn

am
, i

nf
er

re
d

fro
m

ge
os

ta
tis

tic
al

an
al

ys
es

. E
ar

th
 S

ys
t. 

Sc
i. 

D
at

a 
13

, 3
29

7–
33

19
. h

ttp
s:

//d
oi

.o
rg

/1
0.

51
94

/e
ss

d-
13

-3
29

7-
20

21

Freshgroundwaterunderstress;theMekongDeltacase,Vietnam



11
00

 B
C

M
 (k

m
3 )

fre
sh

gr
ou

nd
w

at
er

N
et

he
rla

nd
s

~3
0B

C
M

/y
rp

re
ci

pi
ta

tio
n

~1
.5

BC
M

/y
re

xt
ra

ct
io

n

ye
t2

0%
 d

rin
ki

ng
w

at
er

w
el

ls
ha

ve
 b

ee
n 

ab
an

do
ne

d

86
0 

BC
M

 (k
m

3 )
fre

sh
gr

ou
nd

w
at

er

~4
5B

C
M

/y
rp

re
ci

pi
ta

tio
n

~1
.0

BC
M

/y
re

xt
ra

ct
io

n

ye
t>

0.
2m

 s
ub

si
de

nc
e

ov
er

 2
5y

r

(D
EM

 M
ek

on
g 

de
lta

 o
n 

av
er

ag
e:

 +
0.

8m
)

M
ek

on
g 

D
el

ta

In
te

rm
ez

zo
: v

ol
um

es
 o

f f
re

sh
 g

ro
un

dw
at

er
 a

nd
 s

tre
ss

es

1B
C

M
=1

km
3

Freshgroundwaterunderstress;theMekongDeltacase,Vietnam



Pa
le

o
re

co
ns

tru
ct

io
n

gr
ou

nd
w

at
er

sa
lin

ity
M

ek
on

g 
de

lta
O

bs
er

ve
d 

gr
ou

nd
w

at
er

 s
al

in
ity

O
bs

er
ve

d 
gr

ou
nd

w
at

er
 a

ge

Freshgroundwaterunderstress;theMekongDeltacase,Vietnam



M
od

el
lin

g 
gr

ou
nd

w
at

er
 s

al
in

ity
 M

ek
on

g 
de

lta
 o

ve
r 4

0k
yr

Freshgroundwaterunderstress;theMekongDeltacase,Vietnam



M
od

el
lin

g 
gr

ou
nd

w
at

er
 s

al
in

ity
 M

ek
on

g 
de

lta
 o

ve
r 4

0k
yr

Freshgroundwaterunderstress;theMekongDeltacase,Vietnam



M
od

el
lin

g 
gr

ou
nd

w
at

er
 a

ge
 M

ek
on

g 
de

lta
 o

ve
r 4

0k
yr

M
od

el
ed

 G
W

 a
ge

 d
is

tr
ib

ut
io

n 
re

fe
re

nc
e 

ca
se

 a
t p

re
se

nt
 d

ay

•
M

os
t f

re
sh

 g
ro

un
dw

at
er

 in
 th

e 
Vi

et
na

m
es

e 
M

ek
on

g 
De

lta
 w

as
 re

ch
ar

ge
d 

60
-1

2 
ky

ra
go

•
Pr

es
en

tly
, g

ro
un

dw
at

er
 is

 h
ar

dl
y 

be
in

g 
re

ch
ar

ge
d 

du
e 

to
 h

ig
h 

re
si

st
an

ce
 to

p 
la

ye
r

Freshgroundwaterunderstress;theMekongDeltacase,Vietnam

Ph
am

, V
.H

., 
Va

n 
G

ee
r, 

F.
C

., 
Bu

i, 
V.

T.
, D

ub
el

aa
r, 

W
., 

O
ud

e
Es

sin
k,

 G
.H

.P
., 

20
19

. P
al

eo
-h

yd
ro

ge
ol

og
ic

al
re

co
ns

tru
ct

io
n

of
 th

e
fre

sh
-s

al
in

e 
gr

ou
nd

w
at

er
di

st
rib

ut
io

n
in

 th
e

Vi
et

na
m

es
e 

M
ek

on
g 

D
el

ta
 s

in
ce

th
e

la
te

Pl
ei

st
oc

en
e.

 J
. H

yd
ro

l. 
R

eg
. S

tu
d.

ht
tp

s:
//d

oi
.o

rg
/1

0.
10

16
/j.

ej
rh

.2
01

9.
10

05
94



Sa
lt 

w
at

er
 in

tr
us

io
n 

in
 d

el
ta

ic
 (g

ro
un

d)
w

at
er

 s
ys

te
m

s
W

he
n 

fre
sh

 g
ro

un
dw

at
er

 is
 e

xt
ra

ct
ed

, t
he

 fr
es

h 
gr

ou
nd

w
at

er
 v

ol
um

e 
de

cr
ea

se
s 

m
uc

h 
fa

st
er

 d
ue

 to
:

•
na

tu
ra

l s
al

t w
at

er
 in

tru
si

on
•

m
ix

in
g 

w
ith

 b
ra

ck
is

h 
gr

ou
nd

w
at

er

Freshgroundwaterunderstress;theMekongDeltacase,Vietnam

U
pc

on
in

g
sa

lin
e 

gr
ou

nd
w

at
er

R
ul

e 
of

 th
um

b:
 fo

r e
ve

ry
1 

m
3

fre
sh

 g
ro

un
dw

at
er

 y
ou

ex
tra

ct
, y

ou
lo

os
e

~1
0 

m
3

of
 fr

es
h 

gr
ou

nd
w

at
er

 s
to

ck

Ex
am

pl
e 

Th
e 

M
ek

on
g 

D
el

ta
Ef

fe
ct

of
 2

5 
ye

ar
s 

of
 s

im
ul

at
ed

 g
ro

un
dw

at
er

 e
xt

ra
ct

io
ns

on
 fr

es
h 

gr
ou

nd
w

at
er

 v
ol

um
e

(millionm3/day)



D
ee

p-
w

el
l A

qu
ife

rS
to

ra
ge

 a
nd

 R
ec

ov
er

y:
 C

as
e 

M
ek

on
g 

Vi
et

na
m

Pr
es

en
t s

itu
at

io
n

Fu
tu

re
si

tu
at

io
n

M
iti

ga
tin

g
gr

ou
nd

w
at

er
 e

xt
ra

ct
io

n 
an

d
la

nd
su

bs
id

en
ce

.

M
iti

ga
tin

g 
sa

lt 
w

at
er

 in
tru

si
on

gr
ou

nd
w

at
er

 s
ys

te
m

.

Q
ua

lit
y 

fre
sh

w
at

er
su

pp
ly

 d
ur

in
g

sh
or

ta
ge

.

Sc
al

ab
ilit

y.

Freshgroundwaterunderstress;theMekongDeltacase,Vietnam

C
O

AS
TA

R
 (C

O
as

ta
l A

qu
ife

r S
To

ra
ge

An
d 

R
ec

ov
er

y)
La

rg
e 

sc
al

e 
us

e 
of

 s
ub

su
rfa

ce
 s

ol
ut

io
ns

 fo
r a

 ro
bu

st
 w

at
er

su
pp

ly
 a

nd
 w

at
er

 m
an

ag
em

en
t b

y:



C
om

bi
ne

 s
m

ar
t f

re
sh

w
at

er
 p

ra
ct

ic
es

“T
he

re
is

 n
o 

so
lu

tio
n 

th
at

fit
s 

al
l”

1.
R

eg
ul

at
e 

an
d 

m
in

im
iz

e 
gr

ou
nd

w
at

er
 e

xt
ra

ct
io

ns
 (a

s 
so

on
 a

s 
po

ss
ib

le
); 

sa
ve

 p
re

ci
ou

s 
fre

sh

gr
ou

nd
w

at
er

 a
s 

a 
st

ra
te

gi
c 

re
se

rv
e 

fo
r t

he
 u

nc
er

ta
in

 fu
tu

re
.

2.
Pr

om
ot

e 
w

at
er

 s
av

in
gs

 in
 a

gr
ic

ul
tu

re
, d

rin
ki

ng
w

at
er

se
ct

or
 a

nd
 in

du
st

ry
.

3.
C

re
at

e 
la

nd
 u

se
 s

hi
fts

 to
 re

lie
ve

 fr
es

hw
at

er
 d

em
an

d 
(s

al
t-r

es
is

ta
nt

 a
gr

ic
ul

tu
re

, r
ea

llo
ca

te
 c

ro
ps

).

4.
St

or
e 

w
at

er
 in

 th
e 

su
bs

ur
fa

ce
 th

ro
ug

h 
Aq

ui
fe

r S
to

ra
ge

 a
nd

 R
ec

ov
er

y 
te

ch
ni

qu
es

.

5.
In

cr
ea

se
 th

e 
ca

pa
ci

ty
 o

f r
ai

nw
at

er
 in

fil
tra

tio
n 

in
 th

e 
co

as
ta

l z
on

e.

6.
U

se
 w

as
te

 w
at

er
 in

 a
 c

irc
ul

ar
 e

co
no

m
y.

7.
U

se
 b

ra
ck

is
h 

gr
ou

nd
w

at
er

 a
nd

 d
es

al
in

iz
e 

it.

Freshgroundwaterunderstress;theMekongDeltacase,Vietnam



K
ey

 m
es

sa
ge

s 
fo

r a
 fu

tu
re

 s
us

ta
in

ab
le

 d
el

ta
Ø

O
n 

th
e 

lo
ng

 ru
n,

 d
el

ta
 li

fe
 is

 n
ot

 o
bv

io
us

 a
ny

m
or

e 
if 

no
 m

ea
su

re
s 

ar
e 

ta
ke

n 
in

 ti
m

e:
 c

re
at

e

aw
ar

en
es

s 
of

 s
ub

su
rfa

ce
 th

re
at

s 
(s

ub
si

de
nc

e 
an

d 
sa

lin
iz

at
io

n 
fre

sh
w

at
er

 re
so

ur
ce

s)
.

Ø
M

an
-in

du
ce

d
su

bs
id

en
ce

an
d 

sa
lin

iz
at

io
n

ex
ce

ed
se

a-
le

ve
l r

is
e

ef
fe

ct
s.

Ø
Fr

es
h 

gr
ou

nd
w

at
er

 is
 n

ot
 a

 fr
ee

 re
so

ur
ce

; y
ou

 ‘p
ay

 fo
r i

t’ 
w

ith
 e

le
va

tio
n 

an
d 

sa
lin

iz
at

io
n.

Ø
Be

fo
re

 im
pl

em
en

tin
g 

m
ea

su
re

s,
 u

nd
er

st
an

d
yo

ur
w

at
er

 s
ys

te
m

 fi
rs

t.

Ø
U

se
 m

od
el

in
g 

to
ol

s 
to

 a
ss

es
 re

sp
on

se
s 

of
 in

cr
ea

se
d 

st
re

ss
es

 a
nd

 e
va

lu
at

e 
ef

fe
ct

iv
e 

m
ea

su
re

s.

Ø
Th

er
e

is
 n

o 
so

lu
tio

n 
th

at
fit

s 
al

l; 
in

te
gr

at
ed

ta
ilo

r-m
ad

e 
st

ra
te

gi
es

 a
re

 n
ee

de
d 

in
 a

n 
ad

ap
tiv

e

pa
th

w
ay

 s
et

tin
g.

Ø
C

re
at

e 
a 

se
ns

e 
of

 u
rg

en
cy

 u
nd

er
 w

at
er

 m
an

ag
er

s,
 p

ol
ic

y 
m

ak
er

s 
an

d 
in

ve
st

or
s.

Freshgroundwaterunderstress;theMekongDeltacase,Vietnam



O
rig

in
al

 d
el

ta
 s

ur
fa

ce

Pr
es

en
t d

el
ta

 s
ur

fa
ce

G
ro

un
dw

at
er

w
el

l

Freshgroundwaterunderstress;theMekongDeltacase,Vietnam

C
on

ta
ct

 d
et

ai
ls

:
G

ua
lb

er
t.O

ud
eE

ss
in

k@
de

lta
re

s.
nl

Vă
n 

H
ùn

g 
Ph

ạm
:h

un
gt

nn
m

n@
gm

ai
l.c

om
Ph

ilip
.M

in
de

rh
ou

d@
w

ur
.n

l


	pp1t.pdf
	1. SeCure Kick-off conference
	2. Agenda
	2.1 Greetings by the Managing Authority Italy-Croatia 2014-2020
	2.2 Introduction of the SeCure Project by the Project Manager
	2.3 MAC IT_HR projects outcomes
	2.4 Relevant thematic experts – Experts from specific pilot sites
	Near-ground and Remote Sensing of Soil Salinity in California Farmland
	Role of the hydro-stratigraphical setting in controlling fresh-saltwater interface in the Rio de La Plata coastal plain, Argentina
	Fresh groundwater under tress; the case of the Mekong Delta, Vietnam
	Mapping seawater intrusion with Airborne E.M.
	2.5 Program expectations from Cluster communication


	pp.pdf
	D2.1.1_KoE_Report.pdf
	Appendix C – Slides by Francisco Cellone
	Appendix D – Slides by Gualbert Oude Essink

	D2.1.1_KoE_Appendices.pdf
	OudeEssink_rotated.pdf
	Cellone_rotated.pdf
	Role of the hydro-stratigraphical setting in controlling fresh-saltwater interface in the Río de La Plata coastal plain, Argentina
	Número de diapositiva 2
	Número de diapositiva 3
	Número de diapositiva 4
	Número de diapositiva 5
	Número de diapositiva 6
	Evolution of the Argentinian littoral of the Río de la Plata estuary and adjacent sea area
	Número de diapositiva 8
	Methodology
	Número de diapositiva 10
	Número de diapositiva 11
	Número de diapositiva 12
	Número de diapositiva 13
	Número de diapositiva 14
	Número de diapositiva 15
	Número de diapositiva 16
	Conclusions
	Número de diapositiva 18

	Binder2.pdf
	Scudiero_rotated.pdf





