Changes in the shell wpelmo.exe

Coupling of PERSAM and PELMO
Due to changes necessitated by the EFSA PECsoil guidance[footnoteRef:1] PELMO now has numerous additional simulation capabilities to support Tier 3A refinements defined on the basis of scenario locations parameterised by PERSAM. This is predominantly facilitated via input of PERSAM transfer (*.ptf) files, but under a limited number of unforeseen circumstances the defined framework of PECsoil simulations at Tier 3A may necessitate minor adjustment for full completion of input. Users should consider these situations with care and adjust input accordingly. It is the intention that these constraints be resolved in the next releases of FOCUS PELMO. Though all information provided by PERSAM is directly processed, there are some input parameters of PELMO left which have to be entered manually because they do not exist in PERSAM (e.g., the Freundlich exponent). [1:  EFSA (European Food Safety Authority), 2017. EFSA Guidance Document for predicting environmental concentrations of active substances of plant protection products and transformation products of these active substances in soil. EFSA Journal 2017;15(10):4982, 115 pp. doi 10.2903/j.efsa.2017.4982 ISSN 1831-4732] 

Extensive testing of this version of PELMO was carried out using PERSAM 3.0.1 as that was the live version during the testing phase. In checks done with later versions, there was nothing to indicate  any problems in terms of operation with PELMO, noting that versions later than 3.0.6 were not available during the PELMO testing phase.


Leap year problem (related to PECsoil simulations only):
In order to always achieve the PEC soil required by the EFSA guidance the standard warming up period of 6 years is automatically extended dependent on substance parameters following the procedure that was defined in the EFSA PECsoil guidance. The iteration of the 6 warming up years is sometimes in conflict with PELMO’s internal leap year check (based on a sequence of 4 years). To ensure that all simulations are performed according to the setting in the PERSAM transfer file, and to address current constraints in PELMO, the user should check after the simulation that no applications were defined on 29 February or 1st March. This information can be found in the file echo.plm created when setting up the simulations in PELMO. These constraints will be addressed in a future update release of PELMO.  Should an application date be found on either of these critical dates, the user need only move the date by a single day in order to work around this issue. It should be noted that this applies to applications specified with either relative or absolute application dates.

Furthermore, when applying a substance pre-emergence, it is expected that there will be no interception from the crop canopy. This should be reflected in the application scheme used in PELMO, by setting interception to zero. PELMO is able to identify a pre-emergence application and remove any interception. However, due to the above mentioned subtlety regarding leap years, interception from the canopy was not prevented on leap years if the application is performed 1 or 2 days before emergence. It is necessary for the user to ensure that they have manually set interception to zero when applying a pre-emergence treatment in this instance. This is a rarely encountered issue that will be resolved in future releases. 

Formation fractions
As PERSAM uses formation fractions and not (as PELMO) formation rates, the shell was further developed so that wpelmo is able to process formation fractions that are transferred from PERSAM. 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. However, internally the simulation model PELMO still uses the traditional formation rates and the shell therefore always delivers formation rates for PELMO via the PSM-files.


Incorporating substance at a certain depth
As a requirement in the PECsoil guidance it has to be possible to simulate the situation when the substance applied is  incorporated at a certain depth (e.g., between 10 cm and 20 cm soil depth). When this was defined in PERSAM, this information arrives as a PELMO input via the PERSAM transfer file. No manual intervention is needed for correct simulations when the PERSAM transfer file is the origin of this information.
However, users may also set the application depth range manually in PELMO (this needs to be set manually for PEC groundwater simulations). Unfortunately, there is an error in the current shell version 6: Values placed in the “Application Depth (cm)” “from” field, are not always stored correctly in the pesticide .psm file. A simple workaround to ensure correct simulations is to add a decimal point (i.e., “2.” instead of “2”) when entering the value in the shell. This error only occurs when absolute applications are entered.


Changes of some default parameters
· Default for increase of sorption when soil is at air dried soil moisture (100):
The default parameter was changed from 1 to 100 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. This is because there will be no leaching when the soil is at air dried soil moisture. It may influence leaching indirectly since volatilisation losses could be reduced with this change in the parameter value 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 PELMO with PEARL 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 (FOCUS 2000). When the value is transformed into the PELMO unit (cm²/s) the result would be 4.98 E-2 (and not 0.05 as was included in PELMO 5.5.3). 


Changes in the simulation model PELMO

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 previous 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. 


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.



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 PELMO 6.6.4 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. 

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 made to the scenario files (extension: sze). The information in these files was divided to two new input files, soil input files (extension: soi) and crop related input files (extension: crp). This change does not influence results from the model, it is only a different organisation of these input parameters.
FOCUS Groundwater: Scenario changes

a) Scenario modifications for Thiva/onions and Porto/onions (correction required for all groundwater tools having onions as a crop in its scenarios)
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

b) Scenario modifications for irrigated permanent crops (this update was also implemented in PEARL)
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”.

image1.wmf
LAI

e

SC

k

-

-

=

1


oleObject1.bin

