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Impact of climate change on the hydrology of shallow Lake Trasimeno (Umbria, Italy): History, Forecasting and Management.
The most massive lake found in the Italian Peninsula is known as Lake Trasimeno. Since it has a small extent of the watershed, meteorological situations have instigated dramatic droughts and floods over many years. Although many efforts have been made to standardise the lake level since Roman times, the complications related to water change levels has not been resolved, and the current adaptive management strategies have not succeeded because of the climatic conditions. The article assesses past and future management situations. Climate change can have severe pressure on shallow water bodies since their hydrochemical, hydrological and thermal regime is influenced by metro-climate weather conditions. Water quality changes, salinisation, warming and drought are usually intensified by pollution and water use being witnessed over the recent past in shallow water systems of Central Africa, South Eastern Europe and southern Australia. 
The impacts of drought on water quality are likely to fast-track when the system reaches evaporative conditions. In such situations the level of water reduces and the renewal time of the lake increases, therefore, making changes that have an impact on lake functioning. When drought continues, the water withdraws from the littoral region trapping some of the riparian flora and fauna. The minimum renewal rate results in the accumulation of salts and reduce water levels and increase in wind-induced turbidity. When the depth is reduced, and varying nutrient levels occur, there is a likelihood of catastrophic transition. The alteration of nutrient dynamics and concentration may boost a lot of blooms of toxic algae and cyanobacteria thus increasing the risks of toxic crisis that affects the aquatic fauna and encourage the proliferation of organisms that harm human health. The assessment of the possible impacts of climate change being witnessed on the hydrology of shallow water bodies is relevance from health, conservation and scientific perspectives. For example, lake Umbra, Italy is classified as a shallow meso-eutrophic lake of conservation significance. 
Because of the insignificant catchment about the lake, the water balance of the lake relies on rainfall. Dramatic droughts and floods have been happening for many centuries, and measures such as mitigation have been practised to regulate the level of the lake. In the 1950s, there was a hydrological crisis because of the outlet restructuring and displacement of the artificial outflow. The enlargement of the catchment basin enabled the lake to recover after the floods, however; it looks very ineffective because of the climate change. The levels of water in the lake have dropped, and the maintenance measures and harsh conditions on abstraction seem to help restore water level to outlet threshold. The recent water problem has encouraged the local authorities to initiate more interventions that include enlargement of catchment basin and diversion of water from the dams. 
To help in decision evaluating the water is essential since it ensures the long-term maintenance of water level. It entails the generation of realistic scenarios of future regional changes of the variations of metrological variables. Because of validation and calibration of a lumped hydrological model, the application of climate change scenarios used for simulating the levels of water is essential. The model is applied on Lake Trasimeno, and various measures are used with climate change to evaluate their effectiveness in mitigating the impacts of climate variation on water levels. The data from Lake Trasimeno was collected and monthly levels of water calculated using hydrological lumped model. The time series of the levels of water in Lake Trasimeno was created from the Umbria Region database. The temperature and precipitation data series used for the validation and calibration of the hydrological model was collected different metrological stations found in Lake Basin.
 The data was first analyzed by cross-validation, and after some time, erroneous data were removed, and the remaining information was homogenised.  Both minimum and the maximum air temperature of the month were collected in a station near the lake. Future precipitation and temperature scenarios were developed by IPCC projections for the Mediterranean. The results of the experiment showed the extreme hydrological vulnerability of Lake Trasimeno in regards to climate change. The hydrological model that was used indicated that the hydrological regime of the lake looks like the evaporative condition. This means that a small shift to drier climate can influence the lake level. Current meteorological tendencies in Lake Trasimeno basin indicate that the amount temperature and precipitation are close to pessimistic IPCC climate variation. The application of necessary water management policies is required to mitigate or prevent the lake. 
The article has presented efforts that have been made to regulate the lake level since Roman times, the complications related to water change levels has not been determined, and the current adaptive management strategies have not succeeded because of the climatic conditions. The article also assessed past and future management circumstances. It presented the climate changes which have severe implications for shallow water bodies since their hydrochemical, hydrological and thermal regime is influenced by metro-climate weather conditions. Water quality changes, salinisation, warming and drought are intensified by pollution and water use being witnessed over the recent past in shallow water systems of Central Africa, South Eastern Europe and southern Australia 
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