QUESTIONNAIRE

on the review of 

The use of simulation models describing subsurface transport of phosphorus

Introduction

In 1997 EU COST Action 832: "Quantifying the agricultural contribution to eutroph​icat​ion [with phosphorus]" started. The following working groups were formed:

WG1: Phosphorus cycling in agriculture

WG2: Phosphorus losses at the field scale

WG3: Phosphorus losses at the catchment scale

WG4: Impacts of diffuse phosphorus on water quality

From 21 to 23 September 2000 a workshop is planned by WG2 with the subject "Phosphorus losses at the field scale", dealing with both surface and subsurface transport of P. Reviews will be prepared and presented on field data and on models describing and predicting P transport. The reviews will be based on the experience with the subject in the countries contributing to COST 832. Questionnaires will be distributed on surface transport (data; models) and subsurface transport (idem). This questionnaire deals with modelling subsurface transport of P.

Background
As described by Meissner et al. in the questionnaire on field data of subsurface transport, the insight that subsurface transport may significantly contribute to P loss to the environment is relatively new. In the past P was considered to be immobile in the soil, then surface transport was noticed, and at last attention was paid to subsurface transport of P. This is especially the case in countries where slopes in the landscape promotes surface transport, which then often represents over 90% of total P loss. In the Netherlands, a combination of a flat landscape and a large surplus of P on a national scale, has led to a significant build-up of P in soils, and as a conse​quence, vertical P transport. Therefore, research on this topic, and attempts to model the processes, started relatively early. Beek (1979) studied sewage water treatment fields; P leaching from heavily manured fields was modelled by Raats et al. (1982), Van der Zee & van Riemsdijk (1985, 1986), Groenenberg et al. (1996), Schoumans & Breeuwsma (1997), and Schoumans & Groenenberg (2000). More recently, modelling of P subsurface transport started in Sweden, by Shirmohammadi et al. (1998) and Ulén et al. (1999), and in Germany: Pudenz (1998) and Pudenz & Nützmann (1999).

In the USA, research and modelling P transport also started early, and was done on e.g. P leaching from septic tank drainfields (Sawhney, 1977), application of municipal wastewater (Ryden & Pratt, 1980), and animal waste (Shah et al., 1975; Moore & Madison, 1985). Organic P transport behaviour was modelled by Castro & Rolston (1977) and Hoffman & Rolston (1980). Critical reviews of transport models were given by Ryden & Pratt (1980), and De Willigen (1990).

This questionnaire was sent to all persons known to be interested in WG2, and to the members of the Management Committee (see the list on top of this mail).

  In the following table we would like to ask your experience with modelling subsurface P transport, either with the development or with the use of models. If you work with different models please fill in a separate list for every model.

  In case you do not have personal experience with models we would like to know your opinion on the main requirements of an adequate subsurface transport model, e.g. the main processes that should be included in a model, in order to be useful in your situation or country. The questionnaire can also be forwarded to a person not mentioned in the list mentioned above.

process / variable
demanded on model
included in existing model





P compounds



dissolved ortho_P



organic P



colloidal / particulate P







hydrology / pathways



matrix flow



preferential flow



artificial (tile) drainage



flow regime







processes / reactions



mineralisation of OM*



immobilization in org. matter



plant uptake



fast ad/desorption



slow (de)sorption



precipitation/dissolution



redox potential



flooding, rewetting



...



scale / spatial resolution



lysimeter



field



region







temporal resolution (seconds, hour, day, year)



*Organic material, including applied manure, sewage sludge etc, roots, crop residues

The aim of the questionnaire is to get an overview of models used regarding the amount of P losses at field scale as a result of subsurface transport. The replies of this survey will be processed before, and evaluated during the meeting in Gumpenstein in September 2000. It should be used for :

· a review of models about P losses with subsurface transport

· recommendations for improvement of existing models

· to identify gaps in current knowledge. 

You are asked to carefully go through each question, and, as far as possible, give a short and precise answer. In cases where the questions are inadequate, or in case that important issues are omitted, please add the relevant information beneath each section.

Thank you for your co-operation!

Wim Chardon & Oscar Schoumans

Please submit your replay until April 15, 2000 to:

ALTERRA, Attn. W.J. Chardon, PO Box 47, 6700 AA Wageningen, The Netherlands

or to:
 w.j.chardon@alterra.wag-ur.nl

The following questions deal with details on the existing models, and are only meant for those who already use a subsurface transport model. 

1. What is the name of the model?
.........................................................................

2. Where was it originally developed? .......................................................................

3. Which computer language was used?
.............................................................

4. Was the model documented ? ............ If yes, in which language ? ......................

5. What is required input, for each (combination of)  P compound and process

    mentioned in the table?

.......................................................................................................

....................................................................................................... 

....................................................................................................... 

....................................................................................................... 

....................................................................................................... 

....................................................................................................... 

....................................................................................................... 

.......................................................................................................

6. How was the model validated (for which combination of P compound and 

    process? )

....................................................................................................... 

....................................................................................................... 

....................................................................................................... 

.......................................................................................................

7. Are there any (accessible) publications about the model or its validation?

....................................................................................................... 

....................................................................................................... 

....................................................................................................... 

.......................................................................................................

8. Did you perform a sensitivity analysis, leading to priority list of factors?

............

9. If yes, what were the most important parameters?

....................................................................................................... 

....................................................................................................... 

....................................................................................................... 

.......................................................................................................
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