Format for proposal for changing of scenario data, model or shell versions of PELMO, PRZM-GW or PEARL used for FOCUS groundwater scenarios 
(1 April 2003)


1. Software package: 					PELMO

2. Current version: 						FOCUS_PELMO v5.5.3

3. New version: 						FOCUS_PELMO v6.6.4

4. Change in scenario data, model or shell?		scenario data, model and shell

5. Initiator for change:					Michael Klein
E-mail:					michael.klein@ime.fraunhofer.de
Telephone:						+ 49 2972 302 317

6. Is initiator part of  team that developed 
software package ?						yes

7. When did initiator send proposal to chairman ?		10 May 2021

8. When did chairman forward proposal to workgroup ?	xx [Month]  2020

9. Deadline for reactions by workgroup members: 		xx [Month]  2020
(within two weeks after receipt; no reaction will be 
interpreted as approval)

10. Which independent expert has agreed to perform the quality check ?
Peter Rainbird

[bookmark: _GoBack]
11. Proposed changes:

a) Scenario modifications for Thiva/onions and Porto/onions
There was a problem in the FOCUS scenario parametrisation of the 2009 scenarios for the combinations Thiva/onions and Porto/onions
For these two combinations the senescence day was defined already before maturation.
Change:
Senescence for Thiva/onions: shift from 21/05 to 21/06 
Senescence for Porto/onions: shift from 21/04 to 21/05

Table 1: Effect of the corrections for the onions crop in Porto and Thiva. Yearly application of substance at one day before emergence.
	Run
	Substance
	[bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: OLE_LINK19]PEC 80 (µ L-1)

	
	
	Old
	New

	Thiva - onions
	B
	00.039
	0.089

	Porto - onions
	D
	0.076
	0.103

	Thiva - onions
	D
	0
	0.001




b) Scenario modifications for irrigated permanent crops
In order to harmonise the parametrisation of PECsoil and PEGgw the irrigation methodology for the irrigated crops vines, apples and citrus was changed from “sprinkler irrigation” to “soil (drip) irrigation”

c) Implementation of the parameter “LAI”
Differences between PEARL and PELMO with respect to the parameterisation of wash-off calculations were identified caused by different soil cover (SC) in both models. In the current version 5.5.3 soil cover linearly increased between crop emergence and The description of crop development was harmonised in both models. In PELMO, it is now assumed that the Leaf Area Index (LAI) increases linearly between emergence date and the date at which the maximum LAI occurs. 

	(D2)
in which κ is the extinction coefficient for diffuse solar radiation (set to 0.39 based on Kroes et al., 2008). 
For spray applications onto crops without leaves (during autumn and winter) a special procedure was developed because the LAI is zero and PELMO would simulate no wash-off of water and substance. This was solved in PELMO by specifying a minimum LAI that corresponds to the respective crop interception in the crop interception tables.

d) Spring point
In order to improve crop growth for winter crops with dormancy shortly after emergence in PELMO the spring point as defined by FOCUS (2009) was considered as an additional input parameter. In the proposed version of PELMO the LAI at spring point was set to 0.1, between emergence and the spring point, the LAI increases from 0 to 0.1. Between the spring point and the time of maximum LAI, the LAI increases from 0.1 to its maximum value. 
e) root uptake by plants
A problem was discovered in FOCUS PELMO 5.5.3 when root uptake by plants was simulated. After harvest this processes continued though plants were removed from the field. The problem was corrected in the new version (no root uptake between harvest and emergence) 

f) soil moisture correction of the diffusion coefficient
The diffusion is corrected for actual soil moisture considering Millington and Quirk (1960) using the parametrisation of Jin and Jury (1996):


Dair:		diffusion coefficient in air [cm²/d]
Dsoil air		diffusion coefficient in soil air [cm²/d]
air		volumetric air content in soil (cm³/cm³)
T0,soil:		reference soil temperature (at 293 K or (20 °C)

The correction was done in order to harmonise the parametrisation of PEARL and PELMO further.

g) Changes in the structure of the input parameters
Apart from smaller modifications in the pesticide input files due to new processes a major structural change was done for the scenario files (extension: sze). The information in these files were divided to two new input files, soil input files (extension: soi) and crop related input files (extension: crp). These change does not influence results of the model it is only a different organisation of input parameters.

h) Changes of some default parameters
· Default for increase of sorption when soil is air dried (100):
The default parameter was set in line with PEARL based on the example simulations performed in the EFSA PECsoil working group.
It is not expected that this parameter has any influence on PECgw since when the soil is air dried then there will be any leaching. It may influence leaching indirectly since volatilisation losses could be reduced when the parameter is set.
· Default for Freundlich limit (1E-20):
In previous versions the default parameter was set to 0.01 µg/L. In order to harmonise the parameterisation of PEARL and PELMO the default was set to 1 E-20.
· Default for diffusion coefficient in air (new value 4.98E-2): 
The “official” value published for this parameter is 0.43 m²/d. When the value is transformed into the PELMO unit (cm²/s) the result would be 4.98 E-2 (and not 0.05 as in PELMO 553). 

i)  Formation fraction as new input parameter in the shell wpelmoe.exe
The new shell version was further developed so that it is now able to process formation fractions in addition to the traditional formation rates. This was implemented because PERSAM uses formation fractions and not (as PELMO) formation rates.. However, the respective routines in wpelmo.exe are generally available in the shell and users can now freely decide whether they would like to enter formation fractions or formation rates also for PEC groundwater simulations. Nevertheless the simulation model PELMO still uses the traditional formation rates.

12. Only if scenario input data change, the following questions have to be answered:
- is proposal change to underlying scenario definition ?			no
- is proposal change to interpretation of existing scenario definition ?	yes

13. Would changes be needed as a result of this proposed change to:
	Generic Guidance Document for FOCUS groundwater ?		no
	Model parameterisation document for MACRO ?			no
	Model parameterisation document for PEARL ? 			no
	Model parameterisation document for PELMO	?			yes
Model parameterisation document for PRZM-GW ?			no 


14. The standard test results are provided in a separate file together with this proposal. These test results are results of runs as specified in the report of the FOCUS Workgroup for Groundwater Scenarios plus one additional set of runs for substance D (application of 1 kg/ha to potatoes at day before emergence; runs of 66 years). 
Workgroup members are responsible for comparing these test results with those of the previous version which they can find at the FOCUS website. It is the duty of the initiator to give below guidance on magnitude and interpretation of the differences in test results. 

Guidance from initiator: 
The results of the standard tests with FOCUS_PELMO v6.6.4 using the new scenario data have been described in the FOCUS Groundwater report (FOCUS, 2009). Results from v6.6.4 are very similar to those of v5.5.3 because the changes have only a small effect on the runs for the standard tests (which are for winter wheat and application to the soil surface).


15. Only if scenario input data change, the old and new model output for application of substance D for relevant combinations of crop, scenario and application times have to be compared below. 

Here results of simulations for onions in Thiva and Porto of FOCUS_PELMO v5.5.3 will be compared with results of FOCUS_PELMO v6.6.4
No results are presented for permanent crops since applications to the soil surface are not affected by the change of the irrigation mode.


16. Can the new version use scenario input data (databases) of earlier versions ? 
No

If yes, which earlier versions ? 

If no, is there a work around or some way to transfer old data?
No, the new model version 6.6.4 will only run with new scenario data and the old model version 5.5.3 will only run with old scenario data

17. Can the new version run on a machine on which also one or more earlier versions are still running ? Yes

If yes, which earlier versions ? 
FOCUS_PELMO_6.6.4 run on the same platforms as the previous version
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