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Study area, Ravenna, Italy: Apennine river
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Subsidence, polders, old and new dunes
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Study Area
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Province of
Ravenna, ltaly
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Paleo dunes
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Salinity [g/1]

Salinity at bottom piezometres 2007-2008
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2D SEAWAT MODEL (MODFLOW +
MT3DMS + DOUBLE DENSITY)
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Recharge = Precipitation-Potential
Evapotranspiration
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Daily recharge [mm] in models, applied in 4
stress periods per year.
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Development of fresh water lens

9/12/2009

T= 50000 day,

(136 yrs)

Definition thickness fresh/brackish water
water: depth to 2g/l contour-

3400

Pauline Mollema Rotterdam Sep/Okt 2010

Mollema- Modelli numerici

3500

Humber of plants species

MumberofPlant Species in Optimal Water Salinity Range

44%

1
35

a0
25
20
15
10

| 3 8

threshold
15.5 20,5

| Pinus Pinea

15 20
Salinity {ppt)

Antonellini and Mollema, 2010

05/02/08



05/02/08

Total annual recharge 136 mm
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Fresh/brackish water depth vs annual
recharge

Criticalrecharge

—— Continuous recharge
(sand 9.5 m)

—=— Discontinuous recharge
(sand 9.5 m)

Depth to 2g/l contour [m]

Depth to 2g/l contour [m]

Depth to 2g/l contour [m]

100 200
Totalannual recharge [mm/year]

Totalannual recharge [mm/year]

9/12/2009 P. Mollema

Critical recharge sand layer of 7.5 m thick.
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Concluding remarks

« In areas with little and discontinuous recharge,
fresh water lens may exist because of
alternating periods of recharge and no recharge.

« Thickness of aquifer influences value of ‘critical
recharge’.

« Implications for Managed Aquifer Recharge

Implications for Management of coastal
Mediterranean aquifers
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Thank you' for your attention.
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