Hydrology in Mountain Regions: Observations, Processes and Dynamics

Continuous simulation of the inflow discharge for
regulated reservoirs using distributed hydrological
model with continuous soil moisture account
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AIM OF THE WORK

To develop a distributed, grid, physically based hydrological model for
continuous simulation of the inflow to the Lake Maggiore in Northern
Italy, on the Alps.

The hydrological model is a component of a more complex Decision
Supporting System for the real time management of the regulation
policy of lake stage.

Useful in particular during flood events.

In the real time configuration, hydrologic model will be forced by rainfall
forecast with two days in advance.

FEST-WB: Flash — flood Event — based Spatially — distributed rainfall —
runoff Transformation — including Water Balance
(Prof. M., Mancini)



THE CASE STUDY
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AVAILABLE TIME SERIES

From 1 January 2000 To 31 Dicember 2003
hourly or sub-hourly time step
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DISTRIBUTED MODEL FLOW CHART
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SOIL MOISTURE UPDATING
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INFILTRATION MODEL

SCS-CN method (1956) modified for continuos soil moisture accounting
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SNOW DYNAMICS MODEL
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satellite

SNOW MODEL CALIBRATION

NOAA-AVHRR remote images
(1.1 km X 1.1 km) 10 February 2001

Number of snow covered pixels:
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(a) pixels classified as snow covered
(b) higher crests induced shadowed pixels
(c) resulting snow coverage after elevation based correction



EFFECT OF TOPOGRAPHY ON SHORTWAVE RADIATION

Incident short wave radiation for clear sky condition:
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EFFECT OF TOPOGRAPHY ON AIR TEMPERATURE
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Spatial interpolation

Reference

Moveg'to the ground again

Meteo station

(1) Move measurements on a reference plane keeping into account a fixed
thermal gradient (-0.0065 °Cm-1)

(2) Spatial interpolation on the reference plane

(3) Data are taken to the ground keeping into account a fixed thermal
gradient (-0.0065 °Cm-1).



EFFECT OF SNOW DYNAMICS ON FLOOD SIMULATION

River Ticino at Bellinzona
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FLOOD EVENTS: section of Candoglia, River Toce

RMSE 253.1 m3/s Peakerror=7.1% Nash = 0.15
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CONTINUOUS SIMULATION: Toce at Candoglia
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CONCLUDING REMARKS

» The importance of simulating snow dynamics in mountain areas

*Possibility of using remote sensing images for the calibration of
snow model parameters. Necessity of snow map correction.

Distributed model simulate quite well flood volume. Suitable for a
real time application for lake regulation.
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