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Outline 

• Study area: geology,  water quality 

• Driver: Sea-level rise 

• Impacts: Coastline displacement, 
Groundwater availability reduction 

• Adaptation: MAR & DSS 

• Conclusion 
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• Average rainfall < 600 mm/y: natural recharge is unable to refill groundwater sufficiently. 

• Absence of relevant surface water sources: groundwater has traditionally been freshwater 

source for locals 

• Agriculture is the main economic activity in Apulia Region 

• Total demand of water is not enough to supply the total uses  

• Freshwater is coming from aquifer 

Tested area: Fractures coastal aquifer of Ostuni (Southern Italy) 
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Hydrogeological features 

Friday, November 11, 2016 October 24-26, 2016 Valencia, Spain 4 

1= mesozoic dolomitic-limestone rocks; 2 = Appennine rocks; 3 = Plio-pleistocenic sediments; 

4 = mail coastal springs; 5 = hydrogeological boundary; 6 = groundwater flow direction 



Schematic geo-

lithological map 
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Otranto 

LSLR 4,38 mm/y 

Kopp* 2014 
GSLR  

Maximum local sea level 

rise along Salento coast 

2 m 

(* Kopp et al. 2014. 

Probabilistic 21 and 22 

century sea-level 

projections at a global 

network of tide-gauge 

sites. Earth’s future, 2, 

383-406, doi: 

10,1002/2014EF00023

9 ) 

Bari 

LSLR 8,76 mm/y 
Taranto 

LSLR 8,76 mm/y 

Data collected from tide-gauge stations during 2000-2014 
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GSLR 
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SCENARIO UNTIL 2200 
 

• Coastline advancement: range 

    40-600 m 
 

�� = � + � �� −  

BEST FIT CONSTANTS 

• Cso = 1,54 g/L 

• As = 12,02 g/L 

• Ds = 592,65 m 

PARAMETERS 

• Csalt  salt concentration in 

well  

• d distance between well 

and Ghyben-Herzberg 

interface 
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Head controlled system 
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Li= Intrusion length, due to 2 m LSLR, 

derived from soil digital elevation model;  

Ld= Current intrusion toe position defined 

by groundwater flow model;  

Q0 = Current groundwater (freshwater) 

outflow, without sea intrusion  (i.e., or Li=0);  

B = Actual Saturated thickness of 

groundwater (freshwater); 

Hs = Freshwater thickness at the outflow 

section;   



2. Evaluation 

of surface 

water quality 

status at 

Ostuni Test 

Area 
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2. Evaluation 

of ground-

water quality 

status at 

Ostuni Test 

Area 
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Ostuni 

treatment 

plant can 

supply 80 l/s 

Recharge 

wells 

Implementation of MAR 

technique to cope with drinking 

touristic need in Test Area 
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a DSS 

 

 

 

 

 

 
 

 

 A DSS has been implemented (https://youtu.be/xhmQti2zrgs)  

A suitable tool for sustainable management of groundwaters  by C. Masciopinto, M.Vurro,  
V.N. Palmisano, I.S. Liso  (WRM under review)  
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https://youtu.be/xhmQti2zrgs
https://youtu.be/xhmQti2zrgs
https://youtu.be/xhmQti2zrgs
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Estimated recovered freshwater with MAR: 80 L/s 
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The cost rate of MAR: 0.05 Euro/m3 

Annual payback rate: 60,000 € 

Maintenance costs: 6,000 € 

Electric power costs: 5,000 € 

 

The specific tariff is estimated by considering the total annual 

volume injected (or recovered 80 L/s), and assuming a recharge 

period of seven months (i.e., 210 days): the MAR tariff is about 

0.05 €/m3.   

 This value is about 5% of the base tariff of 1 Euro/m3 applied in 

Puglia for domestic drinking water supplies.  
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MAR benefits 

• Groundwater up gradient with respect to the recharge plant will have 

a reduction of groundwater salinity and it can be used for irrigations. 

• MAR actions will recover about 420,000 mc of freshwater, due to 

reduction of groundwater salinity; this value is the volume of 

recovered freshwater 

• A new seasonal pumping at 80 L/s can provide freshwater supply for 

touristic area of Ostuni during summer. 

Friday, November 11, 2016 October 24-26, 2016 Valencia, Spain 21 



 

Friday, November 11, 2016 October 24-26, 2016 Valencia, Spain 22 

… fro  here e’ll help ater a agers i  sol i g 
proble s …. 

First Geophysical Observatory in Puglia Region (XIII Century) 
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