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Tuscany, Central Italy. Administrative divisions: 
Tuscany is divided into ten provinces. The area 
represents the domain of the LAM simulation at 4 
km of horizontal resolution.

The growing attention on the global climate change developed in the last 
decade reflects on several fields of application in hydro science. In last years 
particular attention was devoted to the effects on the hydrological cycle
with special reference to the extreme events like floods and droughts. Given 
the different possible scenarios of evolution of the climate a possible tool for 
investigating such aspect at watershed scale is the distributed hydrological 
modelling. In this work a long-term simulation was performed on the Tuscany 
territory (Central Italy) with the hydrological distributed model MOBIDIC 
(MOdello di BIlancio Distribuito e Continuo) developed by the Department of 
Civil and Environmental Engineering of the University of Florence. The daily 
meteorological forcing (rainfall height, air temperature) used in the simulations 
were obtained by a meteorological simulation at 4-km horizontal resolution 
based on one the “A2” IPCC scenario of climatological forecast for the 2070-
2099 period. The MOBIDIC model was previously calibrated on the 1997-2007 
period basing on the observations of the ground network of sensors of Tuscany 
Region. 
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Hydraulics:
MusKun flood routing; multi-layer 2D aquifers; explicit 
groundwater-spring-channel exchanges

SSVAT hydrology:
Coupled mass and

energy balance

Distributed Hydrologic Model

An analysis and comparison of the 
results of the hydrological simulations 
between the two periods (current and 
climatic change scenario) were 
performed in terms of a statistics 
characterization of the extreme 
events, including an assessment of 
the degree of satisfaction of the water 
demand in the whole territory, by 
assuming the current withdrawals 
scenarios for the civil, agricultural and 
industrial use.

A2 Scenarios (http://www.ipcc.ch):
- Relatively slow demographic transition and 
relatively slow convergence in regional fertility 
patterns.
- Relatively slow convergence in inter-regional 
GDP per capita differences.
- Relatively slow end-use and supply-side energy 
efficiency improvements (compared to other 
storylines).
- Delayed development of renewable energy.
- No barriers to the use of nuclear energy.

Water withdrawals in Tuscany. Available data from 
local administrations databases are often incomplete 
and fragmentary on large areas. For this reason, the 
information collected were integrated with synthetic 
withdrawals generated basing on the observed 
statistical characteristics (log-normal distribution) 
and on the percentages of water taken for each use. 
The estimate was also based on the different use of 
the water:
- civil
- agricultural
- industrial

1997-2007

Map of the average soil saturation [%], comprehending small and 
large pore soil, period: 1997-2007.

Map of the average percentage of satisfaction of the total water 
withdrawals (all uses: agricultural, civil, industrial) aggregated on 
the main watersheds, period: 1997-2007.

Map of the average annual precipitation heigh [mm], period: 1997-
2007.

Map of the average discharge flows for the whole river network, 
period: 1997-2007.

Map of the average soil saturation [%], comprehending small and 
large pore soil, period: 2070-2099.

Map of the average percentage of satisfaction of the total water 
withdrawals (all uses: agricultural, civil, industrial) aggregated on 
the main watersheds, period: 2070-2099.

Map of the average annual precipitation heigh [mm], period: 2070-
2099.

Map of the average discharge flows for the whole river network, 
period: 2070-2099.

Comparison of the CDF of the spatially-averaged precipitation height 
(blue line: 1997-2007, red line: 2070-2099).

Average monthly-aggregated rainfall height. Upper panel: 1997-2007, 
lower panel: 2070-2099.

Comparison of the Flow Duration Curves of the Arno river 
(catchment area: 9000 km2). Blue line: 1997-2007, red line: 2070-
2099.

Comparison of the probability distributions of the discharge flows 
on the whole river network using the Kolmogorov-Smirnov 
statistics.
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