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Background

• Lake Lugano underwent severe eutrophication during the 20th century due to 

excessive phosphorus (P) inputs.

• Restoration and monitoring programmes were initiated in the 1980s and are 

coordinated by CIPAIS (International Commission for the Protection of Italian-

Swiss waters).

• Lake recovery has been assessed through long-term monitoring of physical, 

chemical and biological indicators.

• Restoration efforts have focussed on reducing external P loading through 

improved wastewater management. External P loading decreased from 81 to 26 t 

yr -¹ in the North Basin and from 127 to 27 t yr -1 in the South Basin.

Primary production (PP)

• North basin: ~68% reduction.

 South basin: ~78% reduction.

• Current concentrations have reached the

historical target (30 µg L-1).

• Reducing P inputs effectively reduced TP 

concentrations in the lake.

• No clear long-term improvements in 

hypolimnetic dissolved oxygen 

concentration.

• Mostly below 4 mg L-1 target.

• TP reduction was insufficient.

• Reduced by 40-45%.

• Remained well above the restoration target 

(150 g C m-2 yr-1).

• Weaker response than expected from the 

reduction in  TP.

Discussion
• Despite achieving P targets, key ecological restoration goals (oxygenation and primary 

production) were not fully met.

• P concentrations of 20-30 µg L-¹, typically associated with mesotrophic conditions, are 

likely insufficient to ensure the desired ecological conditions in Lake Lugano.

• Modelling studies suggest that effective P targets for Lake Lugano are likely lower, closer 

to oligotrophic conditions (Lepori et al. 2022).

• Climate change may further challenge restoration efforts through weaker winter mixing 

and increased risk of cyanobacterial blooms (Fenocchi et al. 2018; Jöhnk et al. 2008).
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Historical restoration P targets

External P loadings:

➢ North Basin: 18 t yr -1

➢ South Basin: 22 t yr -1

Total P concentration in lake

➢ 30 µg L-¹ (both basins) +

Has achieving the P target been sufficient to restore ecosystem functioning in Lake Lugano?

External P loadings

➢ North Basin: 18 →16 t yr -1

➢ South Basin: 22 → 21 t yr -1
+

Total P concentration in lake

30 → 20 µg P L-¹ (both basins)

Long-term monitoring is crucial not only for assessing 

environmental trends, but also for supporting adaptive 

lake management.

Monitoring period: 1984 - 2024
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