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The aimof this research is to denonstrate how wat ershed managenent can be achi eved
by using Free and Open Source Software for Geomatic (FOSS4G through hydrol ogi ca
nodel | i ng.

This work was carried on in the frame of an interreg II1A project between Italy and
Swi tzerl and named ?Sviluppo di un sistema di gestione dei rischi idrogeologic
nel | "area del |ago Maggi ore? (?Devel opment of a managenent systemfor the

hydr o- geol ogi cal risk in the Lake Maggi ore area?) partially funded by the Europe
Uni on.

For this purpose a new hydrol ogi cal nobdel called ?HydroFOSS? was devel oped.

Hydr oFCSS i s:

a)distributed - the hydrol ogi cal variables are continuously described in the space.
b) Physically based - all the involved variabl es have a physical neaning.

c) Conti nuous - operates over an extended period of time, determining flow rates and
condi tions during both runoff periods and periods of no surface runoff.

d) Modul ar - is a conbination of different nodul es describing the processes involved
in the rainfall-runoff process

e)d S enbedded - is fully developed into a G S systemby using the @S s commands and
library functions.

f) Qpen Source - devel oped by using exclusively Free and Qpen Source Software.

Due to the specific area of study (the Lake Maggiore is situated across Italy and
Switzerland, in the Al pine region) the processes considered in the hydrol ogi cal nodel
devel opment are the solar radiation, the evapotranspiration, the snowrelt and
accurrul ation, the canopy interception, and the runoff.

The heterogeneity of the needed data, in terns of formats, topol ogy, coordinate
systens, and tine-spatial resolutions bring us to the devel opment of a geodat abase
that considers the tinme conponent. For this task a nethodol ogy to handl e raster
series has been devel oped.

Once the data have been organi zed in the geodatabase, the further required step is
the data processing for nodel input generation. This task involves either the
spatialization of numerous variables and the validation of different data, two cases
were deeply investigated (the validation of the neteorol ogi cal radar rainfal
observations, and the best interpolation technique for tenperature neteorol ogica
station observations) while, due to time restrictions, a standard approach has been
followed in other cases.
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The chosen processes were then sinul ated by devel opi ng specific new conmands in the
G S GRASS and the overall nodel was setted up by neans of a general script that
automatically executes all the required operations.

Finally a link between the HydroFOSS nodel and the autonmtic inverse calibration
nodel UCODE- 2005 (Poeter et al., 2005) was generated and a case study application was
successfully carried on.

This solution has shown how a fully open access, both in termof cost and in term of
control, to all the nodelled processes and data can be achi eved by using Open Source
Sof tware and a nodul ar approach. Moreover the usage of a G S allows the managenent of
het er ogeneous data and hel ps nodel s integration because of its intrinsic data
exchange, analysis and visualization capabilities.
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