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Model Name

INCA-N (Integrated Nutrients in Catchments-Nitrogen)

Model Description

The dynamic INCA-N (Integrated Nutrients in Catchments—Nitrogen) model
integrates hydrology and N processes (Whitehead et al. 1998, Wade et al.
2002a; Wade 2004). The model is semi-distributed meaning the land surface is
not described in detail, but rather by the land-use classes in sub-basins. The
sources of N include atmospheric deposition, leaching from the terrestrial
environment and direct discharges. The terrestrial N fluxes are calculated in up
to six user-defined land use classes. The river flow model is based on mass
balance and uses a multi-reach description of the river system. Within each
reach, the flow variation is determined by a non-linear reservoir model. The
point source inputs of N can be added as parameters when they are daily
averages for the whole simulation period.

State Variables

The mass balance equations for NOs-N and NH;-N in the soil and groundwater
zones are solved simultaneously with the flow equations. The key N processes
that are solved in the soil water zone are nitrification, denitrification,
mineralization, immobilisation, N fixation and plant uptake of inorganic N in six
land use classes. It is assumed that no biochemical reactions occur in the
groundwater zone. In the rivers the key N processes are nitrification and
denitrification.
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classify your model

Biogeochemical cycling, matter fluxes
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Coupled to The hydrologically effective rainfall (HER) is used to drive the N through the
hydrological catchment system and N can enter the river system by the lateral flow through
component the surface soil layers or by the vertical movement and transport through the

groundwater zone. The hydrology within the sub-catchments is modelled using
a simple two-box approach, with reservoirs of water in the reactive soil zone
and in the deeper groundwater zone. HER can be derived from a more
detailed hydrological model. In Finland we have used Watershed Simulation
and Forecast System, which is in an operational use. It is a version of HBV-
model.

Suited for climate
change sensitivity
studies

Yes, processes are moisture and temperature dependent
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Remarks

The model will be used in Eurolimpacs-project (EU 7) for climate change studies.
http://www.eurolimpacs.ucl.ac.uk/index.php



