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Spatial applications ranging from 102 to 105 km2

Hydrological resolution: from 10 m to 2 km
Mesoscale resolution: from 1 km to 27 km

-Climate Change
-Water management
-Drought and Floods
-Real time forecasting
-Human health
-Air quality
-Urban heat circulation
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METEOROLOGISTS:
Global scale

HYDROLOGISTS:
Basin scale



Global water cycle

Numerical Weather Prediction (NWP) Model

Microphysics Parameterization of
cumulus convection

Planetary Boundary
Layer (PBL)

Radiation

- NWP models are an essential element  for forecasting all
disasters related to the hydrological cycle

- Forecasting is carried out using mathematical equations
describing the physics and dynamics of the atmosphere
(these models, the opposite of hydrological models, do
not generally require a specification calibration).
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Time slices
1961-1990
2071-2100

RCMs

T,PT,P

GCMs

Southern Italy – Crati River Basin

SIMUL    vs     OBS
2071-2100 vs 1961-1990

Precipitation Temperature

RegCM (IT) HIRHAM (DK) COSMO-CLM (D)
1)HADCM3 (UK) – Scenario A2

2)ECHAM5 (D) - Scenario A1B



- Development of an improved parameterization
of convective precipitation

- Improved description of soil moisture

Land Surface Model
through the analysis of energy
fluxes are taken into account only
the first soil moisture layer,
neglecting redistribution in soil
and laterally

Land Surface Model
through the analysis of energy
fluxes are taken into account only
the first soil moisture layer,
neglecting redistribution in soil
and laterally



Hydrologic water cycle

Rational
equation(1851)

Excess infiltration
Horton (1933)

Stanford  Model
(Crawford & Linsley (1966)

Blueprint (Phys. based model)
Freeze & Harlan (1969)

Saturation excess
Dunne & Black (1970)
Saturation excess
Dunne & Black (1970)

Probabilistic Distributed
Model, Xinanjiang, VIC, Arno

TOPMODEL
Beven & Kirkby (1979

TOPOG
Vertessy et al. (1993)

CATHY
Paniconi et al. (2003)

TIN distributed model
Ivanov et al. (2004)

The development of physically based models is
increased more and more, obtaining
computational schemes ever more complex and
efficient
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Integrate within numerical
weather prediction models
the knowledge of
hydrological processes
occurring
in the first layers of soil.



Not integrated modeling
(limited or no feedback)



Not integrated modeling
(limited or no feedback)

There exists the
possibility of having an
embedded coupling
between these
different models ?

There exists the
possibility of having an
embedded coupling
between these
different models ?






