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Fig. 7 Difference of residual currents in the Alimini basin com-
puted in January 1999 between natural flow of Zuddeo channel 

and increased flow

Fig. 8 Spatial average of salinity values: comparison between 
measurements and model results in the two flow regimes

Fig. 9 Map of salinity differences between natural condition and 
with increased Zuddeo discharge

1999 where the model presents an overestimation of salinity 
values. This problem can be due to several causes. The evapo-
ration data used for the simulations was relative to the Taran-
to area because data for the Otranto area was not available in 
the simulation period. The data was not specific for the inves-
tigated area and this can produce the problem in the salinity 
computation. An other problem of the basin not consider by 
the model is the wind direction in the period that presents 

overestimation. In this period the main wind direction is from 
the North. In this real situation the little inlet of Alimini lake is 
obstructed by sediments and fresh water can accumulate in 
the lake. This process is not simulated by model that shows 
salinity values higher than in the real case.

The influence of the increased Zuddeo discharge on salin-
ity of the basin has been also investigated (Fig. 8). The results 
shows a decrease of the average of salinity value about of 2 
psu, in comparison with the previous simulation.

In the following figure (Fig. 9) the difference between 
the areal distribution of average salinity in both situations is 
represented. The impact of the Zuddeo discharge increase 
(700000 m3 /year) is particularly visible in the northern and 
central area of the Alimini basin. The increased flow causes a 
decrease of salinity values up to a maximum of 3.5 psu.

In the Fig. 10 the time series of the average residence 
time of the basin are shown. The average residence time of 
basin reaches values of 160 days, in natural condition. This 
value is due to the small dimension of inlet that presents a 
bathymetry of 1 m and an inlet width of 10 m. The influence 
of discharge increase of the Zuddeo channel on the residence 
time is about 10 days lower than the residence time found in 
natural condition. The spatial differences between the natu-
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ral situation and with the new discharge of Zuddeo channel 
are presented in a map (Fig. 11). Observing the figure, the 
central area of the Alimini lake, with new Zuddeo discharge, 
shows a difference of some days in comparison with the natu-
ral condition.

6. Discussion and Conclusions
The study conducted on the basin of Lake Alimini Grande 

had, as its objective, the analysis of hydrodynamic effects of 
a possible increase in the channel Zuddeo discharge due to 
spillage of water treatment. In the first phase of the study, dif-
ferences in the residual velocity in the order of mm/s between 
the reference situation and with the addition discharge of 
700000 m3/year from the treatment plant are found. These 
discrepancies can be considered negligible compared to the 
average hydrodynamic of the basin.

The simulations performed for the calculation of salinity 
have a qualitative nature because of lack of data of measured 
evaporation for the year ’98 ’99, but the results obtained with 
the model show a good agreement with the trend of the av-
erage salinity of the basin. The peak of fresh water, visible in 
the data during the months of December ’98, January Feb-
ruary and March ’99, is not well represented by the model. 
This error in the model results can be caused by two reasons: 
the evaporation data are not specific of the area and the pe-
riod under review, and the accumulation of sediments at the 
mouth that occurs in cases of strong wind from the north, 
creating a buildup of fresh water in the basin, can not be 
simulated by the model The increase in the low of the Zud-
deo channel generates lower values of salinity that may ar-
rive at a difference of 3.5 psu especially in the area of marsh 
Traugnano.

The residence time differs by about 10 days between 
natural scenario and with the increased flow from the Zud-
deo channel. Therefore, the increased flow of fresh water still 
seems to contribute to a decrease in the average residence 
time.

The results reached in this study show a useful model ap-
plication to better understand the possible consequences of 
human interventions.
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Fig. 10 Residence time of basin. Natural condition in red and with 
increased discharge of the Zuddeo channel in green

Fig. 11 Differences of residence time in the Alimini basin, com-
puted in the whole simulation period, between increased and 

natural flow of Zuddeo channel
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