
The next step, that we are developing during these months is the adaptation of the 
model to work in real-time, so that it is possible to have a prevision of the discharge 
in every captation. Moreover, we are trying to improve the quality of the input, with 
the installation of 5 new rain and temperature station, and the quality of the simula-
tions, acquiring more detailed information in the subbasins where the regionalization 
didn't work.  
The real-time model acquires rainfall data from 3 different institutions and the rainfall 
and temperature forecast provided by MeteoSwiss.
There are 2 types of forecasts: one on a 3-day basis (acquired once a day) and the 
other on a 1-one basis (acquired 8 times a day).
The results of the real-time hydrological model can be used by AET for three purpo-
ses:
- input in the program for the optimization of the hydropower production in the next 
24 hours, based on the more detailed forecast and transmitted 8 times a day. The 
short term forecast is very important because of the limited capacity of storage of the 
reservoirs (less than 1 million m3).
- short term alarm system for the security of the reservoirs in case of floods.
- estimation of the water flow in the following 3 days, based on the less detailed fore-
cast and transmitted once a day. The information can be used by the AET trading 
area to have an estimation of the hydropower production in the following days and 
operate more correctly in the energy exchange market.   

Real time model and conclusions
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Relationship A - mean slope

y = -18.1x + 1669.6
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Relationship beta - Area

y = 26.6x + 26.5
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Theoretical principles
The next step is to derive the parameters to characterize the hydrological response 
of all the 15 catchments in the Leventina valley. The search for a regression to link 
the 3 parameters of the model to the morphometric features of the subbasins, leads 
to add the information coming from outside the Leventina valley. In fact the informa-
tion available from the only 2 calibrated subasins is not sufficient.
We use the information coming from a previous INTERREG project (2006), where 
we were able to calibrate 3 catchments in southern Switzerland (Maggia-Bavona, 
Maggia-Lavizzara and Verzasca) with the SOCONT model.

With information coming from 5 different basins in a limited area, we build a linear 
regression between the model parameters and the mean slope and the catchment 
surface. Moreover, these 5 catchments have similar features from a hydroclimatical 
and physiographical point of view.

Regionalization results
While we were calibrating the 2 catchments, AET installed water level gauging sta-
tions in nearly all the other captated subbasins. Thus it is possible to validate the re-
gionalization with about a 1 year time series of discharge. The results, exposed in 
terms of Nash and Suttcliffe coefficient in the figures below, show satisfactory results 
in nearly all the subbasins. In the 2 subbasins with bad results, we are currently 
colecting more detailed information to overcome the deficiencies of the regionaliza-
tion. In other cases the first results of the regionalization were not good, but we me-
nage to correct the main parameters and achieve satisfactory results.

Regionalization tecnique

Setup of the hydrological model

0

0.4

0.8

1.2

1.6

M
ea

n 
da

ily
 d

is
ch

ar
ge

 [m
3 /s

]

Simulated flow
Measured flow

Calibration Riale di Gnosca - year 1996

Model features
The hydrological model chosen for the project is a deterministic, conceptual and 
'storage oriented' rainfall-runoff model, called SOCONT. The choice of such a model 
is the result of parameter parsimony, adequate representation of the modelled sys-
tem and the modular structure. 
It has been developed by Bérod (1994), Consuegra and Vez (1996) at the École Po-
litechnique Fédérale de Lausanne. The total rainfall is divided into net rainfall and in-
filtrated rainfall. The latter enters directly into the soil reservoir while net rainfall pro-
duces direct runoff. The total hydrograph is divided into a fast and slow component. 
The net rainfall is routed through a single linear reservoir to produce the fast contri-
bution, while the snowmelt process is modelled with a degree-day approach (the 2 
parameters of this method are the critical temperature and the degree-day factor).
The model has 3 only parameters (which have to be calibrated using discharge re-
cords):
   - the soil maximum water level A;
   - the base flow recession coefficient k;
   - the constant linear transfer function β.

Model calibration
For the calibration of the 3 parameters we need concurrent time series of discharge, 
temperature, potential evapotranspiration and rainfall. The model has to be calibra-
ted in natural condition; therefore, for the Leventina basin, we choose the only 2 
measured subcatchments with long water flow time series available. The former idea 
was to calibrate 3 catchments, but the calibration in the third selected basin was not 
possible because of the low accuracy of the measured water flow.   
The calibration technique can be summarized as follows:
1. Determining the best relationship between the 2 parameters governing the base 
flow (A and k). The parameters of the power functions are determined so that the 
base flow component of the model best reproduces the reference base flow (calcula-
ted from the observed discharge series with a numerical algorithm for hydrograph 
separation).
2. Determining the best parameters A and β for the total flow with the least square 
minimization function.

Abstract
The study presented here is a project for the "Azienda Elettrica Ticinese" (AET) aim-
ing at the economic optimization of the hydropower management system, using a 
rainfall-runoff model for improving long and short term management of intakes and 
reservoirs. It is focused on the Leventina valley, located in Southern Switzerland in 
the upper watercourse of the Ticino river. AET has around 15 water intakes on the 
Ticino river and in lateral valleys.
The basic idea of the project is to give an estimation of the water arriving at every in-
take with an hydrological model and than using this water flow time series as the in-
put in the hydropower management model. The short term forecast is important be-
cause of the limited capacity of storage of the reservoirs (less than 1 million m3).
The method consists in the calibration of the model (both at hourly and daily time 
step) for the two catchments inside the Leventina valley where we have a gauging 
station corresponding to natural condition. Then we combine the information coming 
from three neighbouring catchments to correlate the model parameters to physio-
geographical characteristics of the sub-basins. In regions which are homogeneous 
from a hydroclimatological and physiogeographical point of view, hydrographs can 
be reproduced via regionalized hydrological models, provided that climatological ob-
servation series are available. With the regionalization we have obtained parameters 

that can be used to estimate run-off in neighbouring non-monitored basins.
The validation of the regionalization was performed using the AET data, coming from 
the monitored water intakes. The result of the validation is satisfactory.
In the second part of the project we are improving the model, so that it can be used 
in real-time condition to give a forecasting of the water flow at every water intakes in 
the next 72 hours.
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