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1. Name of model (eg. acronym):
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2. Owner of model (eg. name, e-mail):

3. 1-3 references to international publications where the model are described:


4. The retention model can be applied for the following media:








5. Nutrient retention process(es) that the model describes:








6. Description of the model:


Table 1: Description of the retention (() in Eq. 1.
Groundwater equations
Explanations of symbols
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(+/-)1 = retention (+1) if increasing temperature, production (-1) if decreasing temperature
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AL = lake surface area


AG = soil surface area

River equations
corig = cin at initial time-step (
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G = groundwater
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h = river channel depth
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IN = inorganic nitrogen


[image: image7.wmf](

)

1

11

_

*

*

-

-

=

F

t

t

R

SRP

c

c

h

v

k


kn = calibration parameter
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L = lake
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ON = organic nitrogen


PP = particulate phosphorus

Lake equations
q = discharge
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= discharge at bankful channel 
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R = river
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SRP = soluble reactive phosphorus
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sedP = sedimentation of particulate phosphorus


resuspP = resuspension of particulate phosphorus


Sack = ackumulated sediment


t = time-step
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= n-day-mean air temperature


v = waterflow velocity


X = river channel length

7. Applicability of the model:

















8. Reliability of the model:


HBV-NP





Swedish Meteorological and Hydrological Institute (SMHI), contact person: Berit.Arheimer@smhi.se





1. Arheimer, B and Brandt, M., 1998. Modelling nitrogen transport and retention in the catchments of southern Sweden. Ambio 27(6):471-480


2. Pettersson, A., Arheimer, B. and Johansson, B., 2001. Nitrogen concentrations simulated with HBV-N: new response function and calibration strategy. Nordic Hydrology 32(3):227-248


3. Arheimer, B. and Wittgren, H.B., 2002. Modelling Nitrogen Retention in Potential Wetlands at the Catchment Scale. Ecological Engineering 19(1):63-80.





1. Streams and rivers 	


2. Lakes			


3. Reservoirs


4. Wetlands


5. Groundwater


6. Floodplains


7. Other					details: A dynamic integrated catchment model based on hydrologically coupled subbasins. Spatial resolution according to subbasin division. 





Tick off the appropriate box(es)





X



































1. Denitrification


2. Biological uptake of nitrogen


3. Sedimentation of nitrogen


4. Biological uptake of phosphorus


5. Sorption of phosphorus


6. Sedimentation of phosphorus


7. Other, i.e., dispersion (for P)				details: The P model is still under development, but will be available during 2003. The retention processes are described conceptually, driven by factors such as temperature, concentration, water velocity (Table 1). All processes are not implemented for all hydrological compartments.





Tick off one (or more boxes)





















































HBV-NP is a dynamic mass-balance model run at a daily time-step, including all sources in the catchment coupled to the water balance:


� EMBED Equation.2  ���		(Eq. 1)


where


c	= concentration of nutrient fraction


V	= water volume of groundwater, river or active part of lake


in 	= inflow (e.g. for groundwater: soil leakage from various land uses; for lakes/wetlands: uppstream rivers and local discharge, precipitation on the surface)


out 	= outflow to river, lake or downstream subbasin, evaporation


D	= atmospheric deposition on water surfaces


P	= emissions from point sources or rural households


(	= retention (removal or release), see Table 1.











Tick as many boxes as appropriate below





Brooks


Small streams


Larger streams


Rivers


Stratified deep lakes


Non-stratified shallow lakes


Stratified reservoirs


Non-stratified reservoirs


Natural wetlands


Artificial wetlands


Others		                                      �                 Identify: Integrated catchments, i.e., a             


                                                                                mixture of hydrological compartments


Northern European catchments


Southern European catchments


Central European catchments


Eastern European catchments


Western European catchments


Outside Europe	Identify: ______________ ___________________________________
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Please refer to 1-2 published papers where the reliability of the model has been assessed:


1. Arheimer, B. and Brandt, M., 2000. Watershed modelling of non-point nitrogen pollution from arable land to the Swedish coast in 1985 and 1994. Ecological Engineering 14:389-404.


2. Pettersson, A., Arheimer, B. and Johansson, B., 2001. Nitrogen concentrations simulated with HBV-N: new response function and calibration strategy. Nordic Hydrology 32(3):227-248.





Is to your knowledge the retention model validated and the performance assessed on independent data?





	Yes					No





If yes please refer to 1-2 papers where the model has been assessed:


1. Andersson, L. and Arheimer, B., 2001. Consequences of changed wetness on riverine nitrogen – human impact on retention vs. natural climatic variability. Regional Environmental Change 2:93-105.


2. Lidén, R., Vasilyev, A., Loigu, E., Stålnacke, P., Grimvall, A. and Wittgren, H. B., 1999. Nitrogen source apportionment - a comparison between a dynamic and a statistical model. Ecological Modelling 114:235-250.
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