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e Characterization of the hydrogeological system k:%
that feeds Alimini Piccolo lake |

* Qualitative and quantitative assessment of Alimini
Piccolo water for potential use as drinking water
after purifying process
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Sea T t Piccolo I T Mar
: Adriatico
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Calcare di Altamura Pietra Leccese e Formazione di Leuca e
Acquifero carbonatico H Calcarenite di Andrano LT Formazione di Uggiano la Chiesa pozzo con info stratigrafiche
di base Acquifero miocenico ) Acquifero plio-pleistocenico

Missione 4 BARI Meeting FuCoKaNa
Istruzione e Ricerca 22 febbraio 2024 FU.CO.KA Project u. O;mg;




n Finanziato Ministero - .
+ » |dall'Unione europea deII'Uni\IerSité [taliadomani '
2 NextGenerationEU e della Ricerca DI RIFRESA £ RESILIENZA

Quantitative monitoring network

Lug 2013 | 2 _
Ago 2013 : Fn s 5 points in the lake
Set 2013 ”
Dic 2013
Feb 2014
Apr 2014
Giu 2014
Lug 2014

9 wells

Groundwater monitoring network

93 wells

Network optimization

56 wells

Missione 4 BARI 7 Meeting :
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W VIOLA Project C'rl

Natural back d levels for th 2AL,
g:oﬁiiiwaatc;rfggines c?fV ;&;ulfi); Reegion = 0 t{:(" n
CNR %%] Iw
July 2018 — March 2023 -
[e0eose’
REGIONE
PUGLIA
. p& PUGLIA
Coordinator: G. Passarella o14,2020

1 futuroe alla portata di tutti

Scientific Managers:
G. Passarella, E. Preziosi

IRSA team:
R. Masciale, S. Ghergo, E. Frollini, D. Parrone, M.
Melita, S. Amalfitano, A. Zoppini, G. Ferrari

IGG team:
M. Salvadori, M. Pennisi
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Aim y VIOLA Project
Define Natural Background Levels (NBL - that is the concentration of a substance in a

Natural background levels for the
groundwater body corresponding to the absence anthropogenic modifications) for the groundwater bodies of Apulia Region

groundwater bodies (GWB) of Apulia Region, in accordance with the guidelines defined by the
Italian Institute for Environmental Protection and Research (ISPRA)

Boro (ug/L)
29 groundwater bodies (GWB) of the Apulia Region

Carbonatic rocks
(Jurassic and Cretaceous)

Carbonatic rocks
(Miocene)

Detritic

(Plio— Pleistocene)

Alluvial
(Olocene)

Livelli di confidenza VFN
[ ] Medio
Molto basso

|:| VFEN non definito

Missione 4 BARI
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+ Pozzo dinamico

+ Pozzo statico 0D eeeneO®O®ONO®D q
urga ostira ERE SRR ERE R ERE TR LR ERT A RS G N A L R
[_] Area di studio VIOLA
VIOLA monitoring network Piper diagram Seawater fraction (fsea%) in Coastal Murgia groundwater samples
n. 4 monitoring campaigns carried out to sample and 1) develop and test innovative methodologies and protocols for
measure chemical, isotopic and microbiological NBL assessment better tailored for coastal aquifers affected by
parameters in about 50 wells, located in an area ‘ widespread problem of salinization

corresponding mostly to the GWB of the Coastal Murgia 2) investigate on the origin of sources of salinization

Missione 4 BARI Meeting
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VIOLA Project

Natural background levels for the
groundwater bodies of Apulia Region

Le sistematiche isotopiche dello Sr e del B
indentificano come principale fonte di salinizzazione,
non l'acqua di mare attuale ma un’acqua di mare
modificata in riequilibrio con il serbatoio carbonatico.

Strontium and Boron isotopic characteristics of groundwater in Coastal Murgia

Missione 4

Istruzione e Ricerca

22 febbraio 2024
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Meeting
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inter

Ile |dA :m:lfclmilm cts o Ewsy:lem
uctivity of Critical-Zone Eco-Hydrology

June 2021 — June 2025

HAMAD BIN KHALIFA
NIVERSITY

PURDUE

Italian PI:
G. Passarella

IRSA team:
M.C. Caputo, L. De Carlo
R. Masciale, I. Portoghese, A.C. Turturro
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isopiezic map isohaline map 2

[ sweyacea

~——— Hydrographic network

i

— I50pl0zic lines (m asl) of the doep aquifer

interaction

Shallow porous aquifer
Deep carbonate aquiter

Aim
e Propose novel approach to manage
the environmental risks, climate
change, and anthropogenic impacts on
Water-Scarce Critical Zones (WSCZ) to

evaporation PRELIMINARY CONCEPTUAL MODEL define solutions to preserve soil

marine
é dissolution é

" coastal
3 rainfall

aerosols productivity and groundwater quality

abstraction

[\ Torre Guaceto
wetland

Adriatic
Sea

- Calcarenite Beach sediments and
coastal dunes

- Limestone
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@  Monitoring network
%  Continuous monitoring points

S Hrogeciomoe et Monitoring network

E:;T::'m“d n. 8 monitoring campaigns of
temperature and electrical
conductivity, from Apr 22 to Jan 24

interaction

n. 3 sampling survey for hydro-
chemical and isotopic characterization: CTD Diver
Nov 22 - Apr ’23-Jan'24

n. 3 continuous monitoring points:
« well TG14

. well TG19 ﬂ )

lake ol
g
I
-

Baro Diver

0 0375 075 (for barometric
compensation)
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EC (mS/cm)

TG13 TG11 TG10 TGO8 TGO2 TG17 TG15 TG19 TGOS TGO7 TGO6 TGO3 TG14 TGO9 TG12 lake

Salinity (g/L)

TG13 TG11 TG10 TGO8 TGO2 TG17 TG15 TG19 TGOS TGO7 TGO6 TGO3 TG14 TGOS TG12 lake
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Log of electrical conductivity
(E.C.) and temperature (T) in the
well TG14

E.C.
(mS/cm at 25°C)

5 6 7 8 9

10"""'."

12 -

water table

14 —

16 -

18 -

20

22

Depth below ground (m)

24 -

26 -

BARI
22 febbraio 2024
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O wells with low salinity value
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sea side @ @

0 500 1000 1500 2000 2500

0 500 1000 1500 2000 2500

n. 2 geophysical profiles, 2600 m long overall, by

using Electromagnetic Induction (EMI) technique.
807.8 3309 1355 5855 227 9.3 38 1.6

Electrical conductivity (mS/m)

Missione 4 BARI Meeting
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THE

ENERGY
S&WATER
AGENCY

Ottobre 2020 — in corso

Coordinators:
M.C. Caputo, Lorenzo De Carlo

Scientific Managers:

M.C. Caputo, Lorenzo De Carlo

IRSA team:
R. Masciale, I. Portoghese, A.C. Turturro
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Sicily (ltaly)

Mediterranean Sea MALTA

TUNISIA

% 0 Study area
: Infiltrometer test
2 © Sampling

Mellieha

San Martin

smi_smd”
~ ()

GT GTe 6TR
(] Sada L KO
Ghajn Tuffieha 4
1000 1500 2000m o
~

e
RS

Study area with locations of the origins of the samples tested in the laboratory
and of the place where the infiltrometer test was carried out.

Missione 4
Istruzione e Ricerca

Aim ";. MaltaMAR

Hydraulic Characterization of Pwales Aquifer in Mal

Island preparatory for planning managed aquifer
recharge (MAR) pilot plant

Upper Coralline Limestone

Blue Clay

Globigerina Limestone

EAlER
——
=T
- Lower Coralline Limestone
P
r——
r. 1]
(TR
—
®

Perched Aquifer

Mean Sea Level Aquifer

Mediterranean Sea

Fault
Spring

R L R L PR P | ki iRl PR P | W
| R U

I Y b ;
...l'.—:\l'o dES

Schematic hydrogeological cross-section from West to East of Malta
Island (modified figure of Polemio et al., 2019)
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L

Psicrometro

Quasi-Steady Centrifuge method
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Infiltrometer test
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Electromagnetic Induction (EMI) measurements carried out over an area of 2 km?
N ™. MaltaMAR

L

Powsaribacklight key

——— Up/Down keys

No ke

» n.22 EMI profiles collected using CMD DUO sensor, each profile was
repeated 6 times (10-20-40 m cable and VMD-HMD configuration);
» about 20000 collected measurements;

» more than 40 km traveled. CMD DUO transmitter and receiver sensor

Missione 4 BARI Meeting FuCoK ——
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Golden Bay Horse Riding Jardinland Simar Reserve ». MaltaMAR
Olm | | 3250 m ‘
AN * Highly conductive subsurface; '
* 3 layers model in the eastern
part of the Pwales Valley;
4m * No clear electro-boundaries in
the western part of the valley.
. Simar Reserve
2D cross section W-E
Electrical conductivity (mS/m)
10 132.5 255 377.5 500 lﬁ.ﬂ.ﬂﬁj Jlardinlrfmd 5
1437 1438
Infiltration 3D electrical conductivity model
t h
Golden Bay Horse Riding rene
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Comparison between EC map
&= from CTD DIVER and EMI

Map of EC obtained from DIVER sensors
installed in 7 wells belonging to the

monitoring network CTD Diver

AL

< >

135

% Electrical conductivity (mS/cm)
36.945—

35.94- Map of EC inferred from EMI survey Baro Diver |
1 (for barometric
compensation)
35.935—-
14.35

Missione 4 BARI Meeting

Istruzione e Ricerca 22 febbraio 2024 FU.CO.KA Project



. Finanziato Ministero . .
+ + | dall'Unione europea (W~ dell’'Universita [taliadomani
NextGenerationEU 3¢ e della Ricerca DI'RIPRESA £ RESILIENZA

Missione 4 BARI Meeting F C K
Istruzione e Ricerca 22 febbraio 2024 FU.CO.KA Project U O a



	Diapositiva 1: Il ruolo dell’IRSA negli studi sull’intrusione marina:  progetti e metodologie negli ultimi 10 anni  
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12
	Diapositiva 13
	Diapositiva 14
	Diapositiva 15
	Diapositiva 16
	Diapositiva 17
	Diapositiva 18
	Diapositiva 19
	Diapositiva 20
	Diapositiva 21
	Diapositiva 22
	Diapositiva 23

