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Preface

In the near future harmonised approaches to the zonal evaluation and authorisation of Plant Protection Products will
be implemented in the EU. Currently, in the Netherlands and in other countries, national specific spray drift
deposition data of plant protection products are used for the authorisation of PPP. At the workshop ‘Harmonisation
of drift’ (Wageningen, December 2010) it was concluded that the Netherlands and Germany would take the lead to
further analyse and develop a harmonized spray drift curve for boom sprayers (to investigate possible options that
may be expanded to account for other available datasets). In these two countries a large number of spray drift
experiments have been carried out and they have many field conditions in common.

However, these two data sets cover different crops and conditions, wind speeds, and vary in details of the trial
protocols. Combining these data to cover more conditions and crops than are individually covered requires an
analysis of their similarities and differences. The analysis is reported here and forms the basis of a possible
methodology for combining other spray drift data sets (e.g., from Belgium, France, Italy, UK) in a coherent and
reproducible manner. The analysis gives insights into the research work required in order to attempt large-scale
combinations of spray drift data sets.

It should be noted that this analysis is only a first, but important, step towards the possible combining of drift data to
create EU harmonized spray drift curves that cover crops as well as bare ground. This report clearly highlights
deficiencies in our understanding of spray drift, and on the basis of those insights, recommends further work that
could lead to development of pan-European spray drift curves derived from existing deposition drift data sets,
supplemented by new data where needed in order to cover wide ranges of crops and application conditions. It is
recommended that further data analysis is done using powerful statistical techniques such as quantile regression
analysis to such data.

This report gives a summary of the outcome of the analyses of the spray drift data for boom sprayers from
Germany and The Netherlands.

The work presented is financed by the Dutch Ministry of Economic Affairs (projects BO-12.03.09-BTG-003,
BO-AGRO M&G-BTG-003).

Wageningen - The Netherlands/ Braunschweig - Germany, March 2015






Abstract

J.C. van de Zande, D. Rautmann, H.J. Holterman & J.F.M. Huijsmans, 2015. Joined spray drift curves for boom
sprayers in The Netherlands and Germany. Wageningen UR - Plant Research International, Wageningen UR-PRI
Report 526, Wageningen / Julius Kiihn Institute, Braunschweig. 2015. 80p.

Spray drift data from Germany and The Netherlands were used to generate spray drift deposition curves for a
reference situation spraying a bare soil surface or short crop situation (crop height lower than 20 cm) and a cropped
situation (crop height higher than 20 cm). Following 1S022866 (2005) and 1IS022369-2 (2006) a reference spray
application was defined as a boom spray application with a boom height of 0.50 m above bare soil or crop canopy,
a nozzle type close to the BCPC Fine/Medium threshold nozzle, and a driving speed of 6-8 km/h. Spray drift data
from a boom sprayer equipped with standard flat fan nozzles (XR11003/XR11004) and a spray boom height of
0.50 m above soil surface or crop canopy were analysed. The analysis of the joined spray drift data results in
separate spray drift curves for the bare soil surface or short crop situation and the cropped situation. In contrast to
the presently used spray drift curves in the EU authorisation process which are solely based on German data sets,
the generated joined spray drift curves give higher spray drift deposition values in general. The reasons for these
results are assumed to be due to slightly methodological differences concerning drift measurements in both
countries which seem to have high impacts on the achieved results. Especially because spray drift values are
evaluated as 90™ percentiles the higher Dutch drift results dominate the joined spray drift curves. Against the
background of including even more spray drift data sets in order to develop pan-European spray drift curves a
further analysis of the presented datasets and additional drift measurements are necessary to explicitly clarify the
reasons for the differences in the German and Dutch datasets.

Keywords: spray drift, ISO022866, boom sprayer, spray nozzle, reference situation, bare soil, crop situation






1. Introduction

In the near future the zonal evaluation and authorisation of Plant Protection Products (PPP) will be implemented. This
means that the risk assessment methodologies need to be further harmonised and that Member States (MS) will be
more restricted in their actions to deviate in their methodology of authorisation. However specific national risk
reducing measures may still be in place. Thus, evaluation and authorisation methodologies need to be harmonised
as far as possible to prevent work duplicated between Member States.

Currently, in the Netherlands and in other countries, national specific drift deposition data of plant protection
products are used for the authorisation of PPP. At the EU workshop 'Harmonisation of Drift' (Huijsmans and Van de
Zande, 2011) the background of differences in drift deposition were discussed to achieve further harmonisation. At
this workshop the scientific information on the drift issues and the evaluation/ authorisation procedures was
addressed with participating representatives from research and assessment agencies of invited Member States,
presenting their scientific information and national approach.

Spray drift is in general defined as that part of the applied product that leaves the treated field through the air
because of air currents during the application of plant protection products. In the Dutch assessment procedure
different spray drift curves are used for arable crops (boom sprayers), fruit crops and nursery trees, all originating
from field measurements done in the Netherlands. In the German assessment procedure the Basic Drift Values
(Ganzelmeier et al., 1995; Ganzelmeier & Rautmann, 2000; Rautmann et a/., 2001) are used differentiated for
arable crops, fruit crops, vineyards and hops. The UK, France, Belgium, Poland and Sweden nowadays follow the
German drift curves in their assessment procedure for surface water. In the UK these curves are also used for the
evaluation of bystander and resident risk for PPP, but soon UK data will be available. Sweden uses Swedish
measurement data for boom sprayer evaluation. For orchard crops the German drift curves are used.

An important outcome of the ‘Harmonisation of Drift’ workshop was that spray drift data originating from recent
research in the different Member States may differ considerably from the Basic Drift Values. Most of the countries
(NL, DE, UK, PL, BE, SE) use a flat fan (FF) nozzle of size 03/04 as a reference nozzle operated at 3.0 bar spray
pressure (Table 1). France uses finer spray quality nozzles as a reference. In the German data also coarser nozzle
types (drift reducing) are included, however with no influence on the basic drift values in Germany (being
90-percentile data). Sprayer boom height is in general 0.50 m above crop canopy, except for France where boom
height is 0.70 m for the reference spray application. Therefore spray drift potential is highest for the French
reference. Spray drift measurements are done mostly on short cut grass or bare soil surface except for the
Netherlands where the standard reference is represented by spraying a potato crop. Therefore drift potential for the
Netherlands is higher than in other countries. In the Netherlands a separate spray drift curve for bare soil or small
crops (i.e. grass) is suggested besides the curve for a developed (arable) crop situation (Zande ef a/, 2012; Groot
et al., 2012) based on crop height (20 cm).



Table 1. Summary table reference boom sprayer.

[tem/country NL DE UK FR PL BE SE

Nozzle XR11004 FF 03, 04*) FF110/1.2/3.0 FF11002 FFO3 FFO3 F,M.C

Spray pressure (bar) 3 2.0-5.0 3 2.5 - 3

Spray volume (I/ha) 300 150- 300 Speed dependent

Sprayer speed (km/h) 6.5 6-8 6-12[12,16]" 8 - - 7.2

Boom height (m) 0.50 0.50 0.5[0.7, 1.017 0.70 0.50 0.50 0.25, 0.40,

0.60

Sprayed surface Potato, Bare soil, Short grass —crop - - - Short grass
bare soil Short grass

Crop height (m) 0.50/0.10 0.10 0.05-2.0

Sprayed width (m) 24 20 48 - - - 96

Temperature range (°C) 5-25 10-25 - - - - 10, 15, 20

Wind speed range (m/s) 1.55.0 15 25[25,6351"F - - - 3.0,4.5

Wind speed height (m) 2.0 2.0 3 - - - 2.0

*) Basic drift curve contains data from measurements with other flat fan (FF) nozzle types and sizes
(coarser sprays — lower arift).
T Values in square brackets are recently proposed (not yet adopted) for bystander/resident assessments.

For boom sprayers, only the Netherlands specify the position of the last nozzle relative to the last crop row. This
originates from the experience in measuring spray drift in a crop situation where the nozzle position above the last
crop row is fixed while the location of the edge of field varies. Other countries measure spray drift in short cereals,
on cut grass or bare soil surface, where the edge of field is defined as half a nozzle spacing distance from the last
nozzle (following 1S022866, 2005). This corresponds with the working width of the boom to allow neatly joining
swaths.

For the MS drift reduction measures follow similar procedures. 50%, 75%, 90% drift reduction classes are generally
accepted, a 95% class seems acceptable and it is questioned whether a 99% class still makes sense (following
1S022369-1, 2006). This, of course, depends very much on which reference is chosen for the comparison.

At the ‘Harmonisation of Drift’ workshop there was a common agreement that general standardised European
reference curves should become available. Therefore, all drift data should be analysed and the main affecting
influences on the spray drift should be highlighted. Thus, the effect of spray drift mitigation measures (sometimes
country specific) could be presented relatively to this reference curve. It was decided that the analysis of the EU drift
data would firstly focus at the reference curves for field crops (boom sprayers), based on the spray drift data from
Netherlands and Germany, as from these countries most data are available. This report shows the outcome of the
analysis, including a statistical investigation of the combined data sets, and includes observations on the work
required in order to not only reliably combine these two data sets, but also to enable inclusion of other data from
other EU countries.



2. Materials and methods

Spray drift data

In order to come to a harmonised spray drift curve as a first step spray drift data from Germany and The
Netherlands were put together and analysed based on earlier published data (Ganzelmeier ef a/. 1995; Ganzelmeier
& Rautmann, 2000; BBA, 2000; Huijsmans et al., 1997; Rautmann et a/, 2001; Zande et a/, 2000; Zande et al.,
2012). From the available spray drift datasets a selection was made (subset) for only those trials with boom
sprayers specifying a reference spray application. Following 1S022866 (2005) and 1IS022369-2 (2006) a reference
spray application was defined as a boom spray application with a boom height of 0.50 m above bare soil or crop
canopy, a nozzle type close to the BCPC Fine/Medium threshold nozzle (Southcombe et a/, 1997), and a driving
speed of 6-8 km/h. The nozzle type was further specified. In the joint German and Dutch database the spray drift
measurements were done using either an XR11003 or an XR11004 flat fan nozzle. Liquid pressure used was
predominantly between 2.5 and 3.5 bar. A distinction was made in spray drift from spraying a bare soil surface or a
short crop (max 20 cm crop height) and a developed crop situation (following Zande et a/., 2012 and Groot et al,
2012). Furthermore only those data were selected where wind speed during the spray drift measurements was
lower than 5 m/s (measured at 2 m height) and the wind direction was between plus and minus 30° from perpen-
dicular to the driving direction of the sprayer.

From the German spray drift database a selection following these criteria for the reference sprayer resulted in

20 experiments with 200 measurements for the bare soil or short crop situation and 3 experiments with

18 measurements for the crop situation. In this case a ‘measurement’ corresponds with a single series of downwind
deposition samples (see below). The selection of the reference situation for the Dutch database of spray drift
measurements resulted in 24 experiments with 48 measurements for the bare soil and short crop situation and
125 experiments with 250 measurements for the crop situation, respectively. Consequently, the joint analysis was
done on 248 spray drift measurements in the bare soil surface and short crop situation and on 268 measurements
in the crop situation.

Spray adrift measurements

Spray drift measurements were performed using standardised spray drift measuring protocols. In a spray drift
measurement the amount of applied spray volume blown away downwind of a treated area and deposited on soil
surface next to the field is collected on collectors. Generally, a fluorescent tracer (Brilliant Sulpho Flavine) is used to
quantify the amount of spray deposition. In order to mimic a spray solution of a plant protection product (PPP) a non-
ionic surfactant is added in the Netherlands. Small differences do occur between the spray drift measuring
protocols, especially the placement of the collectors and the presentation of the spray drift deposition data. In the
Netherlands spray drift is measured using two arrays of collectors (synthetic filter material; Camfil CM-380, Technofil
TF290 of 0.5 mx 0.1 mor 1.0 m x 0.1 m size) placed on soil surface next to a sprayed field relative to the position
of the last nozzle on the spray boom (Huijsmans et a/., 1997; CIW, 2003 ). The German spray drift is measured
using ten filter paper strips (0.03 m x 1.0 m; Macherey-Nagel MN615) at different distances and presented as
relative to the edge of the field or crop (BBA, 1992), which is defined as 0.50 m from the position of the last nozzle
on the spray boom. Examples of the field setup and the collector lay-out are given in Figure 2 and Figure 3 for the
Dutch and German field measurements of spray drift, respectively.

Following 1IS022866 (2005) the spray drift deposition data in this study are presented as spray drift deposition at

a distance relative to the edge of the treated zone which is defined as half a nozzle spacing distance (0.25 m) from
the last nozzle. The German and the Dutch spray drift deposition data are adapted accordingly to the distances
defined in 1IS022866 (2005) and 1IS022369-2 (2006). The O-points of the drift curves relative to the last nozzle
position and the collector positions are for the spray drift measurements in the Netherlands and in Germany and the
1S022866 standard schematically presented in Figure 1.
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Figure 1. Schematic presentation of the last nozzle position and defined Opoints of the spray arift curve for the

18022866 standard and the spray drift measurements in the Netherlands and Germany.

Spray drift measurements in Germany were performed with boom sprayers having a working width of 10 m spraying
the 20 m downwind edge of the field in two swaths. Average weather conditions during spraying the two swaths are
used in this study. In the Netherlands a single swath spraying was done with boom sprayers having a working width

of 21 m, 24 m and 27 m. The bare soil surface spray drift measurements were in Germany done on cereal stubble,

mowed short grassland and bare soil (200 measurements). In the Netherlands the bare soil surface measurements

(48 measurements) were done on bare soil surface, and less than 20 cm high crops sugar beet, maize, and wheat.

For the cropped situation spray drift data originate from measurements with cereals in Germany (18 measurements)
and with the crops potato, wheat, sugar beet, lilies, and mustard (as green manure crop) in the Netherlands

(250 measurements).

Weather condiitions during spray arift measurements

The weather conditions during the spray drift measurements in the bare soil surface and short crop situation (max.
crop height 20 cm) are summarised in Table 2. Wind speed is comparable for the German and Dutch data: 3.1 m/s
and 2.9 m/s, respectively. Relative humidity is similar as well: 74% and 78% for Germany and the Netherlands,
respectively. Average temperature during spray drift measurements was 18 °C in the Netherlands and 14°C in
Germany. Average wind direction during spray drift measurements in the bare soil situation was almost
perpendicular to the driving direction: 8° in the Netherlands and 16° in Germany.



Table 2. Weather conditions during spray arift measurements in the bare soil surface and short crop situation
in Germany and The Netherlands.

Germany Netherlands
Temp. RH Wind- Wind Temp. RH Wind- Wind
°C % Direction Speed [m/s] °C % Direction Speed [m/s]
Avg 17.7 74 16 3.1 14.0 78 8 2.9
Std 5.3 16 8 0.8 4.4 11 17 0.9
Median 19.6 71 15 2.9 14.2 76 11 3.0
Min 9.1 52 4 1.1 7.5 57 -30 0.9
Max 24.5 98 29 4.3 21.7 97 28 49

In the developed crop situation (crop height higher than 20 cm) wind speed during spray drift measurements
(Table 3) was higher in the Netherlands (3.3 m/s) than in the German measurements (1.7 m/s). In both countries,
wind direction again was almost perpendicular to the driving direction. Average temperature during the spray drift
measurements was in the Netherlands higher (19 °C) than in the German measurements (14 °C).

Table 3. Weather condiitions during spray arift measurements in the developed crop situation in Germany and

The Netherlands.

German Netherlands
Temp. RH Wind- Wind Temp. RH Wind- Wind
°C % Direction Speed [m/s] °C % Direction Speed [m/s]

Avg 14.0 69 12 1.7 18.8 65 3 3.3
Std 3.0 10.6 7.2 0.4 3.3 15.6 18.3 0.9
Median 15.0 67.0 10.0 1.7 19.0 66.0 5.1 3.3
Min 10.0 57.0 4.0 1.2 10.4 0.0 -30.3 0.8
Max 17.0 82.0 21.0 2.1 25.8 96.0 31.0 5.2
Data analysis

Due to the different trial designs — 6 to 10 filter paper strips per distance in the DE data, 2 lines of filter strips in the
NL data - the individual subsets of the data are perhaps correlated with the individual drift trials from which they are
drawn. However, there is substantial variability in downwind spray drift deposition within a single trial (e.g., Schad
and Gao, 2011 in Schad, 2013; Zande et a/., 2006; Groot et a/, 2014) such that there is a good argument against
averaging data from each individual trial. For the purposes of maximising the power of the data set at this early,
exploratory level, the individual data points have been considered as independent of each other. Data are analysed
and curve fitting is done using a double exponential curve function (Zande ef a/,, 2012; Groot et al., 2012) and a
power-law function (Rautmann et a/,, 2001).
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Figure 2. Collector lay-out for spray arift experiments in the Netherlands. Starting point of distance
measurements (0-point) is last nozzle on the spray boom of the sprayer.
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Figure 3. Collector lay-out for spray drift experiments in Germany. Starting point of distance measurements

(Opoint) was 0.50 m from the last nozzle on the spray boom of the sprayer (nowadays 0.25 m from
last nozzle).
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3. Results

The spray drift database is split up in a part dealing with spray drift measurements done on bare soil surface and
low crops (maximum crop height 20 cm) (Section 3.1) and a fully developed crop (Section 3.2). The original data are
listed in the Appendices A and B.

3.1 Spray drift spraying a bare soil surface and low crop

3.1.1 Spray drift data from Germany and The Netherlands

Spray drift data from Germany

The German spray drift measurements for the boom sprayer equipped with standard flat fan nozzles XR11003 and
XR11004 are presented in Figure 4 and Table 4. Measurements were done down to a distance of 100 m from the
field edge.
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Figure 4. Spray drift deposition (% of sprayed volume) at downwind distances from the treated zone of a

sprayed field, German data for a boom sprayer equipped with standard flat fan nozzles
(XR11003/XR11004) (200 measurements).

Based on the German data for bare soil surface spraying spray drift deposition at 1 m distance from the edge of the
short crop or the field (Table 4) is on average 1.5% ranging from 0.15% to 6.0%, at 5 m distance spray drift
deposition is reduced to 0.35% (0.04%-1.0%) and at 10 m and 20 m distance to respectively 0.17% (0.02%-0.7%)
and 0.08% (0.0%-0.3%).
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Spray drift data from The Netherlands
The Dutch spray drift measurements for the boom sprayer equipped with standard flat fan nozzles XR11004 are
presented in Figure 5 and Table 5. Measurements were done down to a distance of 25 m from the field edge.
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Figure 5. Spray drift deposition (% of sprayed volume) at downwind distances from the crop edge of a sprayed
field, Dutch data for a boom sprayer equjpped with standard flat fan nozzles (XR11004) (48
measurements).

Based on the Dutch data for bare soil surface spraying spray drift deposition at 1.0 m distance from the edge of the
short crop or the field (Table 5) is on average 7.7% ranging from 0.49% to 21.9%, at 5 m distance spray drift
deposition is reduced to 0.8% (0.09%4.0%) and at 10 m and 15 m distance to respectively 0.3% (0.01%-1.9%) and
0.08% (0.01%-1.5%).

Clearly, close to the treated area the spray drift depositions from the Dutch dataset are higher than those of the
German dataset. Whereas the weather conditions during the spray drift measurements in the bare soil surface and
short crop situation were comparable for the German and Dutch data. In general the Dutch data are in a similar
range as the German data although average spray drift deposition is at the 1 m distance 5 times higher than the
German. For the distances 5 m to 15 m Dutch spray drift deposition is two to three times higher than the German
spray drift deposition at those distances from the field edge. From 20 m onwards Dutch spray drift data are equal or
lower than the German data.



Table 4.

Spray drift deposition (% of sprayed volume) at downwind distances from the treated zone of a sprayed field, German data for a boom sprayer equipped with standard

flat fan nozzles (XR11003/XR11004), and its standard deviation, median, minimum and maximum values.

0.25m 1.25m 3.25m 5.25m 7,75 m 10.25 m 15.25m 20.25m 30.25m 50.25m 75.25m 100.25m
Nr meas. 110 90 90 200 90 200 30 200 200 170 110 110
Avg 15.6 1.5 0.58 0.35 0.27 0.17 0.063 0.081 0.045 0.033 0.017 0.015
Std 41 0.98 0.32 0.21 0.18 0.12 0.046 0.074 0.037 0.025 0.014 0.010
Median 15.6 1.5 0.50 0.30 0.24 0.13 0.050 0.053 0.038 0.028 0.012 0.011
Min 6.1 0.150 0.080 0.036 0.040 0.024 0.020 0.000 0.000 0.003 0.001 0.004
Max 29.7 6.0 1.4 1.0 1.1 0.69 0.21 0.31 0.26 0.18 0.083 0.057
Table 5. Spray adrift deposition (% of sprayed volume) at downwind distances from the treated zone of a sprayed field, Dutch data for a boom sprayer equipped with standard flat
fan nozzles (XR11004), and its standard deviation, median, minimum and maximum values.

0.5 1.0 1.5 2.25 3.25 4.25 5.25 7.75 10.25 15.25 20.25 25.25
Nr. Meas 48 48 48 48 48 48 48 48 48 48 16 16
Avg 19.4 7.7 4.5 2.5 1.6 1.0 0.77 0.50 0.31 0.19 0.082 0.061
Std 10.5 5.8 3.8 2.1 1.5 0.97 0.77 0.58 0.40 0.27 0.055 0.047
Median 18.1 6.4 3.6 2.0 1.2 0.81 0.51 0.29 0.17 0.11 0.069 0.047
Min 0.89 0.49 0.31 0.14 0.14 0.14 0.088 0.022 0.012 0.014 0.017 0.020
Max 52.6 21.9 16.4 8.6 6.3 4.5 4.0 2.7 1.9 1.5 0.19 0.20

€l
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3.1.2 Combined spray drift data from Germany and The Netherlands

The German and Dutch spray drift datasets are joined together. The deposition values for the German, the Dutch and
the joined dataset are presented as a double exponential curve fit (Figure 6) and a power-law curve fit (Figure 7)
showing the average, median and 90"-percentile data. The power-law curve fit is similar to those presented as the
Basic Drift Values (Rautmann et 4/, 2001). The double exponential curve fit is similar to those presented in
Holterman & Zande, 2008; Groot et a/., 2012 and Zande et a/., 2012.

Double exponential curve fit

From the spray drift analysis of Zande ef a/. (2012) the double exponential curve appeared to fit the experimental
data well. Especially because of the steep decline of the spray drift deposition close to the field edge the double
exponential curve appeared to fit better than the earlier used power law function. Therefore the double exponential
curve fit is used in this analysis also.

The double exponential curve fit is expressed as:

y = al *exp(x*bl) + a2*exp(x*b2)
where y = spray drift deposition (%); x = distance from treated area and al, a2, bl and b2 function parameters

Average, median and 90™-percentile spray drift deposition at different distances from the treated zone of the
sprayed low crop (<20 cm) or bare soil surface from Germany, The Netherlands and the joined datasets and their
spray drift curves fitted as double exponential functions are presented in Figure 6 and Table 7. The parameters of
the double exponential functions are presented in Table 6. As expected, based on the number of measurements
done in Germany (200) and in The Netherlands (48) the joined spray drift curve is somewhere in between the curves
for both countries separately. Up to 3 m distance from the edge of the crop or the field the joined spray drift curve
follows closer to the Dutch curve, at distances from 3 onward the spray drift curve is more or less in the middle of
the two separate datasets, whereas from 10 m onwards the curve follows the German data.

Table 6. Fitted parameters for the double exponential function of the average, median and 90"-percentile spray
arift curves of the sprayed low crop (<20 cm) or bare soil surface from Germany, The Netherlands
and the joined datasets. Curves are fitted down to 30 m.

DE-fit NL-fit DE/NL-fit
Average al: 28.2753 27.7898 18.1851
bl: -2.5730 -1.2939 -1.0701
a2: 0.5128 1.4546 0.5553
b2: -0.0915 -0.1331 -0.0871
Median al: 27.9175 20.0271 15.9274
bl: -2.5275 -1.0581 -1.1852
a2: 0.4395 0.6751 0.3720
b2: -0.0957 -0.1106 -0.0829
90-percentile al: 36.8158 45.3763 28.7358
bl: -2.4921 -1.1768 -0.8884
a2: 0.9337 3.2938 0.8165

b2: -0.0860 -0.1405 -0.0758
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Table 7. Average, median and 90"-percentile spray arift deposition (% of sprayed volume) from fitted double
exponential spray arift curves based on the spray drift data from Germany, the Netherlands and the
Joined German-Dutch data ((DE-NL aata) spraying a bare soil surface or short crop (<20 cm) using a
boom sprayer equipped with standard flat fan nozzles (XR11003/XR11004) and a boom height of
0.50 m at different distances form the treated zone.

Im 3m 5m 10m 15m 20m 25m 30m
Average
Germany 2.626 0.402 0.325 0.205 0.130 0.082 0.052 0.033
Netherlands 8.893 1.549 0.791 0.385 0.198 0.102 0.052 0.027
DE-NL data 6.746 1.161 0.446 0.233 0.150 0.097 0.063 0.041
Median
Germany 2.629 0.344 0.272 0.169 0.105 0.065 0.040 0.025
Netherlands 7.556 1.322 0.489 0.224 0.128 0.074 0.042 0.024
DE-NL data 5.211 0.745 0.288 0.162 0.107 0.071 0.047 0.031
90-percentile
Germany 3.903 0.742 0.608 0.395 0.257 0.167 0.109 0.071
Netherlands 16.850 3.490 1.758 0.809 0.400 0.198 0.098 0.049
DE-NL data 12.576 2.650 0.897 0.386 0.262 0.179 0.123 0.084

Typically, the German and Dutch spray drift curves approach each other at 20 m and beyond. The decline of the
curves originating from the Dutch dataset is slightly steeper than of the German dataset.

For the joined dataset average spray drift deposition values are 0.4% at 5 m, 0.23% at 10 m, 0.10% at 20 m and
0.04% at 30 m distance from the treated area. The 90™-percentile values are at 5 m distance 0.9%, at 10 m 0.39%,
at 20 m 0.18% and at 30 m distance from the treated area 0.08%.

In general the 90™-percentile spray drift deposition values of the joined German-Dutch dataset are two times higher
than the average data.
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Figure 6. Average, median and 90"-percentile spray arift deposition at different distances form the edge of the

sprayed low crop (<20 cm) or bare soil surface from Germany, The Netherlands and the joined
datasets and their spray arift curves fitted as double exponential functions.
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Power Law function curve fit

As presented by Rautmann et a/. (2001) the results are also presented as a power law function (Figure 7). The Power
Law function is expressed as:

y = a.xb

where y = spray drift deposition (%); x = distance from treated area; a and b are constants.

In Figure 7 the fitted power law functions of the average, median and 90™-percentile spray drift deposition values for
the bare soil surface/short crop (<20 cm height) are presented. In Table 8 the fitted a and b parameters are
presented of the average, median and 90-percentile curves. In Table 9 the estimated values of the average, median
and 90™-percentile spray drift deposition at different distances from the treated area are presented based on the
fitted power law functions for the German, the Dutch and the joined spray drift data.

Table 8. Fitted parameters for the power function of the average, median and 90-percentiles spray arift curves

from Germany, The Netherlands and the joined datasets. For bare soil and short crop, fitted down to

30 m.

DE NL DE-NL
a b a b a b

Average 2.5455 -1.205 8.1100 -1.444 4.2133 -1.282
Median 2.4066 -1.270 6.6449 -1.518 3.1524 -1.307
90-percentile 3.9399 -1.106 16.187 -1.427 7.7707 -1.266

Estimated average spray drift deposition values based on the power law curve fit (Table 9) of the joined DE-NL
deposition data for the spraying of a bare soil surface or a short crop (< 20 cm height) are 0.54% at 5 m, 0.22% at
10 m, 0.09% at 20 m and 0.05% at 30 m distance from the treated area. The estimated 90"-percentile spray drift
deposition values based on the power law fit of the joined DE-NL spray drift deposition data are at 5 m 1.0%, at

10 m 0.42%, at 20 m 0.18% and at 30 m from the treated area 0.11%.

Table 9. Average, median and 90"-percentile spray drift deposition (% of sprayed volume) from fitted power
law function spray arift curves based on the spray arift data from Germany, the Netherlands and the
Joined German-Dutch data ((DE-NL data) spraying a bare soll surface or short crop (<20 cm) using a
boom sprayer equipped with standard flat fan nozzles (XR11003/XR11004) and a boom height of
0.50 m at different distances form the treated zone.

1m 3m 5m 10m 15m 20m 25m 30m
Average
Germany 2.546 0.677 0.366 0.159 0.097 0.069 0.053 0.042
Netherlands 8.110 1.660 0.794 0.292 0.162 0.107 0.078 0.060
DE-NL data 4.213 1.030 0.535 0.220 0.131 0.091 0.068 0.054
Median
Germany 2.407 0.596 0.312 0.129 0.077 0.054 0.040 0.032
Netherlands 6.645 1.254 0.577 0.202 0.109 0.070 0.050 0.038
DE-NL data 3.152 0.750 0.385 0.155 0.092 0.063 0.047 0.037
90-percentile
Germany 3.940 1.169 0.664 0.309 0.197 0.143 0.112 0.092
Netherlands 16.187 3.375 1.628 0.606 0.340 0.225 0.164 0.126

DE-NL data 7.771 1.934 1.013 0.421 0.252 0.175 0.132 0.105
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of a sprayed low crop (<20 cm) or bare soil surface from Germany, The Netherlands and the joined
datasets and their spray arift curves fitted as power-law functions.
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Typically, a double-exponential curve and a power-law curve cross each other four times, due to the different
mathematical structure of these curves. As an example, Figure 8 shows the fitted curves for the joined DE/NL data
for bare soil. The power-law fits exceed the double-exponential at short distances (<1 m), at intermediate distances
(4-8 m) and at large distances (>22 m). The position of these cross-overs may differ for different fits, but they follow
the same qualitative pattern. When the fits do not include data points beyond 30 m, the differences appear to be
relatively small.

\ --double-exponential
\ power-law
0.1

—

deposition rate [%dose applied]

0 5 10 15 20 25 30 35
distance from field edge [m]

Figure 8. Typical curves for double-exponential and power-law fit, showing four cross-overs (bare soll fits,
DE+NL).

For comparison of the fitted curve types, the average deviation of fitted values from measured depositis can be
determined. The RMS value of log-deposits seems appropriate:
RMS = SQRT( SUM( (LN(Y;,) — LN(Y,,)?) /N, )

Where Y, is the fitted deposit at distance x, Y,,, the measured deposit at that distance, N,, the number of deposits
(i.e. distances). RMS is a measure of the average deviation in LN(Y). Table 10 shows these RMS values of the fitted
curves for bare soil/short crop. For the German data, the RMS for power-law curves is smaller than those for double-

exponential curves, indicating that the power-law curves fit slightly better. For the Dutch data and the joined DE-NL
data, both curves seem to fit equally well.

Table 10. RMS of differences in logldeposits) for fitted values compared to measured deposits for spray drift
next to bare soil/short crops.

RMS DE NL DE-NL

Doub-exp Powerlaw Doub-exp Power-law Doub-exp Power-law
avg 0.30 0.19 0.14 0.14 0.15 0.23
median 0.33 0.19 0.19 0.06 0.28 0.22

90" pct 0.31 0.25 0.10 0.22 0.08 0.33
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3.2 Spray drift spraying a crop
3.2.1 Spray drift data from Germany and The Netherlands

Spray drift data from Germany

From spraying a cereal crop limited data (3 experiments of 6 repetitions = 18 measurements) are available from the
German spray drift database. The measurements for spraying a cropped area with a boom sprayer equipped with
standard flat fan nozzles (XR11004) are presented in Figure 9 and Table 11. Measurements were done down to a
distance of 30 m from the treated area.

100
o
€
= 10
o
>
©
()]
>
o 2
o
:: 1 X T T T T T T T T T 1
o
° 0 & 2 L 4 6 8 10 12 14 16 18 20
g N
- A | X
8 0.1 | ’E ] ¥
Q.
% *
S
> 0.01 m
o
o
(7]
0.001 -
distance from treated area [m]
Figure 9. Spray drift deposition (% of sprayed volume) at downwind distances from the treated area of a

sprayed cereal field, German data for a boom sprayer equijpped with standard flat fan nozzles
(XR11004) (18 measurements).

Based on the German data for a crop canopy spraying the average spray drift deposition at 1 m distance from the
treated area of the crop is 0.93% ranging from 0.23% to 3.4%. At 5 m distance spray drift deposition is reduced to
0.10% (0.05%-0.22%) and at 10 m and 20 m distances to 0.05% (0.02%-0.06%) and 0.02% (0.01%-0.06%),
respectively. In general the German spray drift deposition data spraying a bare soil surface or short cut grass are
3 to 4 times higher than spraying a cereal crop.

Spray drift data from The Netherlands

The Dutch spray drift measurements for the boom sprayer equipped with standard flat fan nozzles XR11004 and a
fully developed arable crop (250 measurements) are presented in Figure 10 and Table 12. Measurements were done
down to a distance of 15 m from the field edge.
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Figure 10. Spray drift deposition (% of sprayed volume) at downwind distances from the treated area of a field
growing an arable crop, Dutch data for a boom sprayer equipped with standard flat fan nozzles
(XR11004) (250 measurements).

Based on the Dutch data when spraying an arable crop, spray drift deposition at 1 m distance from the treated area
of the crop is 17.4% ranging from 0.4% to 66%. At 5 m distance deposition is reduced to 1.2% (0.2%-4.6%) and at
10 m and 15 m distance from the treated area the deposition is 0.5% (0.02%-2.0%) and 0.3% (0.0%-1.3%),
respectively.

In general the spray drift deposition from The Netherlands for spraying a cropped field are 2 times higher than that
for spraying a bare soil surface or short crop (<20 cm).

Clearly the average spray drift deposition from the Dutch dataset is higher than the average of the German dataset.
The Dutch data for the cropped situation are about ten times higher than the German spray drift deposition data at

the different distances from the field edge. Close to the field edge (at 1 m and 3 m) the Dutch spray drift deposition
data are about 20 to 25 times higher than the German spray drift data.



Table 11. Spray adrift deposition (% of sprayed volume) at downwind distances from the treated area of a sprayed field, German data for a boom sprayer equipped with standard flat
fan nozzles (XR11004), and its standard deviation, median, minimum and maximum values.

1.25m 2.25m 3.25m 4.25m 5.25m 7.75m 10.25 m 15.25 m 20.25m 30.25m
Nr meas. 18 18 18 18 18 18 18 18 18 18
Average 0.93 0.31 0.17 0.13 0.10 0.06 0.05 0.03 0.02 0.02
Std 0.88 0.21 0.08 0.03 0.04 0.03 0.01 0.02 0.01 0.02
Median 0.46 0.23 0.16 0.13 0.09 0.06 0.04 0.03 0.02 0.02
Min 0.23 0.09 0.08 0.08 0.05 0.03 0.02 0.01 0.01 0.01
Max 3.4 0.76 0.43 0.20 0.22 0.13 0.06 0.07 0.06 0.07

Table 12. Spray adrift deposition (% of sprayed volume) at downwind distances from the crop eqdge of a sprayed field, Dutch data for a boom sprayer equipped with standard flat fan
nozzles (XR11004), and its standard deviation, minimum and maximum values.

050m Im 1.75m 2m 225m 275m 3m 3256m 3.75m 4m 425m 475m 5m 525m 55m 7.75m 10m 15m
Nr.meas 250 250 250 40 250 40 40 249 40 40 249 40 40 250 40 250 250 250

Average 27.4 17.4 8.0 4.5 3.5 3.1 2.3 2.0 1.9 15 1.4 1.3 1.2 1.1 1.1 0.7 0.5 0.3

Std 13.0 9.2 6.8 3.8 3.3 2.5 L5 1.7 1.2 1.0 1.0 0.9 0.8 0.8 0.7 0.5 0.4 0.2
Median 254 16.1 5.8 3.4 2.5 2.6 1.9 15 1.7 1.2 1.1 1.1 1.0 0.8 0.9 0.5 0.4 0.2
Min 0.6 0.4 0.4 0.16 0.13 0.16 0.17 0.10 0.14 0.15 0.10 0.14 0.15 0.09 0.17 0.02 0.02 0.00

Max 68.5 56.1 49.7 149 229 11.1 7.7 124 6.3 4.6 5.6 4.3 4.6 5.0 3.9 2.4 2.0 1.3

ec
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3.2.2 Combined spray drift data from Germany and The Netherlands

The German and Dutch spray drift datasets are joined together. The average, median and 90"-percentile spray drift
deposition values for the German, the Dutch and the joined dataset are presented. A distinction is made in double
exponential curve fits and power law function curve fits as earlier presented for presentations of the spray drift data
from The Netherlands (Holterman & Zande, 2008; Groot ef a/., 2012; Zande et al., 2012) and Germany (Rautmann
etal., 2001).

Double exponential curve fit

Average, median and 90™-percentile spray drift deposition at different distances form the treated area of the sprayed
crop (>20 cm height) from Germany, The Netherlands and the joined datasets are presented in Figure 11 fitted as
double exponential functions. The parameters of the double exponential functions are presented in Table 14. In

Table 13 the estimated values of the double exponential curve fits of the average, median and 90"-percentile data
are presented for the German, the Dutch and the joined DE-NL data. As expected based on the number of
measurements done in Germany (18) and in The Netherlands (250) the joined DE-NL spray drift curve is almost
identical to the Dutch spray drift curve for a cropped situation.

Table 13. Estimated average, median and 90"-percentile spray arift deposition (% of sprayed volume) from
fitted double exponential spray arift curves based on spray drift data from Germany, the Netherlands
and the joined German-Dutch data ((DE-NL data) spraying a crop (>20 cm) using a boom sprayer
equipped with standard flat fan nozzles (XR11004) and a boom height of 0.50 m above crop canopy
at different distances form the treated area of the crop.

1.0m 3.0m 5.0m 10.0m 15.0m 20.0m 25.0m 30.0m

Average

Germany 0.947 0.229 0.091 0.048 0.037 0.028 0.022 0.017
Netherlands 31.292 2.706 1.076 0.530 0.278 0.146 0.076 0.040
DE-NL data 30.257 2.601 1.020 0.499 0.261 0.136 0.071 0.037
Median

Germany 0.446 0.191 0.097 0.042 0.030 0.023 0.018 0.014
Netherlands 29.850 1.872 0.895 0.433 0.214 0.106 0.052 0.026
DE-NL data 29.099 1.787 0.853 0.411 0.202 0.099 0.049 0.024
90-percentile

Germany 2.188 0.362 0.119 0.070 0.058 0.049 0.041 0.034
Netherlands 58.684 5.634 2.154 1.063 0.571 0.306 0.164 0.088
DE-NL data 58.304 5.505 2.108 1.042 0.558 0.299 0.160 0.086

For the average spray drift deposition data the decline of the curve originating from the Dutch dataset is steeper
than that of the German dataset. However, the curves approach each other at larger distances.

For the joined DE-NL dataset average spray drift deposition values are 1.0% at 5 m, 0.5% at 10 m, 0.14% at 20 m
and 0.04% at 30 m distance from the treated area. The 90"-percentile values are at 5 m distance 2.1%, at 10 m
1.0%, at 20 m 0.3% and at 30 m distance from the treated area 0.09%.

In general the 90™-percentile spray drift deposition values of the joined German-Dutch dataset are two times higher
than the average data.
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Table 14. Fitted parameters for the double exponential function of the average, median and 90"-percentile spray
arift curves from Germany, The Netherlands and the joined DE-NL datasets.

DE-fit NL-fit DE/NL-fit
Average al: 2.02497 136.182 131.376
bl: -0.84347 -1.52627 -1.52284
a2: 0.07963 1.92730 1.82775
b2: -0.05175 -0.12916 -0.12984
Median al: 0.64851 178.820 176.568
bl: -0.51621 -1.84322 -1.85506
a2: 0.06176 1.77527 1.70097
b2: -0.04902 -0.14108 -0.14201
90-percentile al: 5.80034 234.619 235.751
bl: -1.02020 -1.44295 -1.45359
a2: 0.10003 3.69224 3.62703

b2: -0.03613 -0.12449 -0.12478
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Figure 11. Average, median and 90"-percentile spray arift deposition at different distances form the treated area
of the sprayed crop (>20 cm) from Germany, The Netherlands and the joined datasets and their spray
arift curves fitted as double exponential functions.



26

Power law function

As presented by Rautmann ef a/. (2001) the results are also presented as a power function (Figure 12) with the fitted
a and b parameters presented of the average, median and 90-percentile curves in (Table 15) spraying a cropped

area.
Table 15. Fitted parameters for the power law function of the average, median and 90-percentiles spray arift

curves from Germany, The Netherlands and the joined DE-NL datasets spraying a cropped area.

DE NL DE-NL
b a b a b

Average 0.8286 -1.1936 22.032 -1.701 21.422 -1.715
Median 0.5690 -1.0922 17.630 -1.708 17.111 -1.718
90-percentile 1.3715 -1.2079 43.102 -1.682 42.476 -1.685

In Table 16 the estimated values of the average, median and 90™-percentile spray drift deposition at different
distances from the treated area are presented based on the fitted power law functions for the German, the Dutch

and the joined DE-NL spray drift data.

Table 16. Estimated spray drift deposition (% of sprayed volume) from fitted power law function spray arift
curves based on spray arift data from Germany, the Netherlands and the joined German-Dutch data
(I(DE-NL data) spraying a crop (>20 cm) using a boom sprayer equipped with standard flat fan nozzles
(XR11004) and a boomn hejght of 0.50 m above crop canopy at different distances from the treated
area of the crop.

1.0m 3.0m 5.0m 10.0m 15.0m 20.0 m 25.0m 30.0m
Average
Germany 0.829 0.223 0.121 0.053 0.033 0.023 0.018 0.014
Netherlands  22.032 3.400 1.426 0.439 0.220 0.135 0.092 0.068
DE-NL data 21.422 3.255 1.356 0.413 0.206 0.126 0.086 0.063
Median
Germany 0.569 0.171 0.098 0.046 0.030 0.022 0.017 0.014
Netherlands  17.630 2.700 1.128 0.345 0.173 0.106 0.072 0.053
DE-NL data 17.111 2.592 1.078 0.328 0.163 0.100 0.068 0.050
90-percentile
Germany 1.372 0.364 0.196 0.085 0.052 0.037 0.028 0.023
Netherlands ~ 43.102 6.792 2.876 0.896 0.453 0.279 0.192 0.141
DE-NL data 42.476 6.671 2.821 0.877 0.443 0.273 0.187 0.138

Estimated average spray drift deposition values based on power law curve fit (Table 16) of the joined DE-NL
deposition data for spraying of a cropped area (> 20 cm height) are 1.4% at 5 m, 0.41% at 10 m, 0.13% at 20 m
and 0.06% at 30 m distance from the treated area. The estimated 90™-percentile spray drift deposition values based
on the power law fit of the joined DE-NL data are at 5 m 2.8%, at 10 m 0.88%, at 20 m 0.27% and at 30 m from the

treated area 0.14%.
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Figure 12, Average spray arift deposition at different distances form the treated zone of a sprayed crop (crop
height >20 cm) from Germany, The Netherlands and the joined datasets and their spray arift curves
fitted as power functions.
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Similar to the previous Section, RMS values can be determined for deviations in LOG(depositis) in the cropped field
situation to compare the drift curve types. Table 17 shows these RMS values of the fitted curves. For the German

data, the RMS for powerHaw curves and double-exponential curves are similar. For the Dutch data, the RMS for the
double exponential curves are smaller, indicating that the double exponential curves fit better. The same holds for

the joined data, due to the fact that these data are governed by the larger number of Dutch data.

Table 17. RMS of differences in logldeposits) for fitted values compared to measured deposits for spray arift

next to cropped fields.
RMS DE NL DE-NL
Doub-exp Powerlaw Doub-exp Powerlaw Doub-exp Powerlaw
avg 0.16 0.19 0.07 0.24 0.07 0.24
median 0.09 0.06 0.12 0.27 0.12 0.28

90" pct 0.16 0.35 0.08 0.25 0.08 0.25
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4. Discussion

The discrimination in a bare soil surface situation and a developed crop situation at a crop height of 20 cm is quite
arbitrary and must be seen as a first attempt to introduce spray drift of boom sprayer applications dependent on
crop type and growth stages like in dormant and full leaf applications for orchard spraying. Within the bare soil
surface and short crop situation data are taken up of bare soil, mowed short grassland and cereal stubble from
Germany and bare soil, and less than 20 cm high sugar beet, maize and wheat crops. Spray drift for these individual
crops do differ however also within the dataset meaning that a future analysis can also be done taking these
differences into account. Similarly for the crop growth situation the spray drift data from Germany are from cereal
spraying and from the Netherlands contain data from potato, wheat, sugar beet, lilies and mustard. Zande et a/.
(2006) showed that the spray drift deposition at 2-3 m from the last nozzle is significantly different for these crop
types with the highest spray deposition for a potato crop followed by maize, flower bulb, bare soil, sugar beet and
cereal (Figure 13). Also for the crop situation a future analysis on this or an expanded dataset can be done taking
these crop type differences into account. As nozzle position differs for these different crop types as it is related to
the nozzle spacing on the spray boom (50 cm) and the position relative to the crop rows having a row spacing of

75 cm (potatoes, maize), 50 cm (sugar beet) and 25 cm (cereals) the edge of the crop canopy relative to the last
nozzle differs per crop type. Moreover crop canopy structure and density differs also and filters spray and spray drift
therefore also in different ways at the edge of the field. All of these aspects are to be looked upon in detail in further
data analysis when more data are taken up in a future analysis.

relative spray drift deposition at 2-3m
weather restrictions T<250C; wind <5 m/s; angle < +/- 300
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Figure 13. Effect of crop type on spray arift deposition at 2-3m distance from the last nozzle for a standard flat
fan (XR11004; 300 [.ha-1) and a pre-orifice flat fan nozzle (DG11004; 300 l.ha-1) (after Zande et al.,
2006).

For the bare soil surface situation the spray drift depositions from the Dutch dataset are close to the treated area
higher than those of the German dataset. In general the Dutch data are in a similar range as the German data
although average spray drift deposition is at the 1 m distance 5 times higher than the German. For the distances

5 mto 15 m Dutch spray drift deposition is two to three times higher than the German spray drift deposition at those
distances from the field edge. From 20 m onwards Dutch spray drift data are equal or lower than the German data.
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For the cropped situation the average spray drift deposition from the Dutch dataset is higher than the average of the
German dataset. For the cropped situation the spray drift deposition values for the Dutch dataset are about ten times
higher than those for the German dataset. Especially close to the field edge (at 1 m and 3 m distances) the Dutch
deposition data are about 20 to 25 times higher than the German spray drift data.

Estimated average, median and 90™-percentile values are presented for spraying a bare soil surface or short crop
(<20 cm crop height) and spraying a developed crop (> 20 cm crop height), based on two curve fit procedures:
double exponential and power law.

The estimated spray drift deposition data based on the double exponential curve fit is presented in Table 18 and
Figure 15 for the average, median and 90™-percentile values with distance from the treated field. For the power law
function the estimated spray drift deposition are presented in Table 19 and Figure 16.

Table 18. Estimated average, median and 90"-percentile spray drift deposition (% of sprayed volume) downwind
of a sprayed bare soil surface/short crop and a crop situation based on joined spray arift data from
Germany and The Netheriands (double exponential curve fit).

1m 3m 5m 10m 15m 20m 25m 30m
Average
Bare soil 6.7 1.2 0.4 0.23 0.15 0.10 0.06 0.04
Crop 30.3 2.6 1.0 0.5 0.26 0.14 0.07 0.04
Median
Bare soil 5.2 0.7 0.3 0.16 0.11 0.07 0.05 0.03
Crop 29.1 1.8 0.9 0.41 0.20 0.10 0.05 0.02
90-percentile
Bare soil 12.6 2.7 0.9 0.39 0.26 0.18 0.12 0.08
Crop 58.3 5.5 2.1 1.0 0.56 0.30 0.16 0.09

The remarkable difference in spray deposition from the Dutch and German dataset spraying a crop may be due to
weather conditions during measurements (mean wind speed Germany 1.7 m/s and the Netherlands 3.3 m/s, the
wind angle and temperature), but crop types differ as well (Germany cereals GS42-45 and The Netherlands mainly
potatoes (crop height 50-80 cm). Comparative measurements in different crop types showed that spray drift with a
cereal crop was about 50% lower than that with a sprayed potato crop (Zande et a/,, 2006).

In order to know whether the difference in amount of spray drift deposition between the Dutch and the German crop
dataset can be caused by a difference in wind speed the Dutch dataset is grouped in measurements with wind
speeds < 2m/s, 2-4 m/s, and >4 m/s ( Figure 14). Whereas the maximum wind speed in the German crop dataset is
2 m/s similar data are taken from the Dutch data set showing that spray drift is lower with reduced wind speeds.
Although the Dutch spray drift curve for the wind speed lower than 2 m/s comes closer to the German one but is still
3 times higher. This means other factors are still relevant. Factors affecting the spray drift data may also origin from
the field conditions; sprayer type (DE: mounted, NL: trailed), spray boom width (DE: 10 m, NL 24 m), width sprayed
area (DE: 20 m — 2 swaths of 10 m, NL 24 m — 1 swath), sprayer boom movement during application, crop and
ground conditions over which the measurements were made. Another source for different spray drift deposition
values may be the spray solutions used during the spray drift measurements. The DE spray drift measurements were
done with just water (BBA, 1992) whereas the NL measurements were done using water and a surfactant (TCT,
2003; ISO 22866). As water gives less drops < 100 ym than water + surfactant (Agral; IPARC, 2014) spray drift
potential is for the DE measurements also lower than for the NL situation. Also the sizes and characteristics of the
collectors used (DE: filter paper strips, NL: filter collector) and measurement methodologies used in the two studies
may be a source of differences in height of the spray drift deposition values. Mathers ef a/., 2000 and DEFRA (2003)
show that the spray drift deposition at ground surface was for filter paper strips 3 to13 times higher than for petri
dishes depending on distance from the treated field. It is therefore recommended to make comparative drift



measurements with the same sprayer and spray drift protocols (IS022866) and collectors as used (petri dishes,
filter paper strips, filter material) in both studies on bare soil and a crop situation to clarify any differences of this
source.

effect wind speed NL - DE crop data

100
—NL <2m/s
—NL 2-4m/s
'E‘ 10 NL >4 m/s
% —DE <2m/s
> \
-
]
>
o
s 1 :
8 | 10 100
&
S
z
S o1 -
v
0.01

distance from crop edge [m]

Figure 14. Effect of wind speed (< 2 m/s, 2-4 my/s, >4 m/s) on spray drift deposition for the Dutch crop
situation compared to the German crop data (wind speed max 2 my/s).
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Figure 16. Power law function of average, median, 90"-percentile spray drift deposition next to sprayed bare soil
surface/short crop and a crop situation based on joined arift data from Germany and The Netherlands
in comparison with German basic arift values (median, 90-percentile).
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In Table 19 and Figure 16 a comparison is made between the German median and 90™ percentile spray drift values
(Rautmann et al, 2001) and the joined German-Dutch drift values. The values of the basic drift values are very similar
to those found now for the median values of the bare soil situation. The now generated 90™percentile values for the
bare soil situation are in general for the distances of 1 m to 5 m from the treated area 2.5 times to 2 times higher
than the basic drift values at those distances. From 15 m onwards the spray drift values for the bare soil situation
generated in this study are similar to the basic drift values. For the cropped situation the spray drift values are

15 times higher at 1 m distance from the treated area and decreasing to similar values at 20 m and further
distances from the treated area.

Table 19. Estimated average, median and 90"-percentile spray drift deposition (% of sprayed volume) downwind
of a sprayed bare soil surface/short crop and a crop situation based on joined spray arift data from
Germany and The Netherlands (power law function) and German basic arift values.

Distance from treated area [m]

1 3 5 10 15 20 25 30
DE-NL crop avg 21.4 3.3 1.4 0.41 0.21 0.13 0.09 0.06
DE-NL bare avg 4.2 1.0 0.54 0.22 0.13 0.09 0.07 0.05
DE-NL crop median 17.1 2.6 1.1 0.33 0.16 0.10 0.07 0.05
DE-NL bare median 3.15 0.75 0.38 0.16 0.09 0.06 0.05 0.04
DE mean 0.97 0.34 0.21 0.11 0.07 0.06 0.05 0.04
DE-NL crop 90-perc 42.5 6.7 2.8 0.88 0.44 0.27 0.19 0.14
DE-NL bare 90-perc 7.77 1.93 1.01 0.42 0.25 0.18 0.13 0.10
DE 90-perc 2.77 0.95 0.57 0.29 0.20 0.15 0.12 0.10

Differences in spray drift between spraying a bare soil surface or a cropped situation is probably mainly caused by
the higher release height of the spray in the cropped situation. Sprayer boom height of 50 cm above a crop height of
e.g. 50-70 cm height releases the spray at 1.2m height. Average wind speed at 1.2 m height (even above a crop
canopy) is higher than that at 50 cm height above a bare soil surface due to a logarithmic increasing wind speed
profile with height. Apart from the wind speed effect also the nozzle position relative to the crop border influences
spray drift deposition next to the treated field. Overspray of the spray fan of the outside nozzle is likely to occur in
the first 2 m next to the sprayed crop, because of the wide top angle of the nozzles used (110°). From a study
comparing spray drift with a cereal crop and a bare soil surface it was concluded that spraying a cereal crop higher
spray drift values are observed than spraying a bare soil surface under similar weather conditions (Stallinga et a/,
1999).

In this study a compilation is done based on spray drift field measurements for boom sprayers equipped with
standard flat fan nozzles (XR11003/XR11004) and a spray boom height of 50 cm from Germany and The
Netherlands. An expansion of this dataset with spray drift data from other member states (e.g. UK, BE, DK, SE, FR,
IT) is possible and will lead to a more robust set of general spray drift curves. Further statistical analysis is than
needed also on the preference of the curve-fit procedures.

If the estimated curves for deposition of spray drift based on the joined data of Germany and The Netherlands as
described in this study, are to be used in the authorisation process, consequently the drift mitigation measures start
at a higher reference level of spray drift. When the double exponential curves for the bare soil surface and the
cropped situation are used a 90% drift reducing technology will be evaluated with a spray drift deposition value of
0.1% at 5 m distance for the bare soil surface situation and 0.2% for the cropped situation.

In the bare soil surface situation a 1% level of the standard spray technique is met at 5 m distance whereas in the
cropped situation it is met at 10 m distance. Similar differences in buffer zone width can occur for drift reducing
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technologies depending on the spray drift threshold level to be met between cropped and bare soil surface
situations.

Recommendations

1.

An understanding of the effect of collector type on drift values is long overdue. Clearly the NL approach (filter
material) captures more of the depositing spray drift than the DE approach (filter paper strips or nowadays
petri dishes). However, there is currently no way to decide which is the more appropriate for the purpose of
developing a risk assessment (surface water, non-target plants). There are clear differences, supported by
some limited research (DEFRA, 2003, Mathers et a/,, 2000). Very clearly, this subject needs to be properly
understood if any attempt is to be made to properly combine all the EU drift data.

The effect of crop — whether a cover such as stubble or mown grass, or a true crop such as cereals or sugar
beet or potatoes — has a very large effect on spray drift. Some crops clearly increase the spray drift (e.g.,
potatoes); others filter drift (e.g., cereals).

However, there is no data covering the range of growth stages in a given crop and this is a seriously large
information gap. At the moment, without going into, say, the Belgian, UK, or French drift data sets in detail,
only potatoes at a full canopy have been explored fully. Assessments of the influence of crop should consider,
at a minimum;

i. Foliar morphology effects on filtering

ii.  Foliar influences of spray drift dynamics beyond end nozzle.

ii.  Relationship to definition of edge of field

iv.  Crop influences on air flow turbulence (particularly in the ‘near Edge of field' range)

Location of the last nozzle to the edge of field or crop is clearly very important for boom spray drift from
arable crops. As the spray deposition at 1 m to 2 m downwind is largely driven by overspray, this issue
becomes important and is another area that urgently needs research. The ‘oversprayed’ area is likely even
greater with increasing wind speed.

Further research on the above topics would not only give the research and regulatory community a clearer view of
what drift really is, but it should open up three important possibilities:

1.

The ability to reliably combine more data sets from other countries, covering different climates and crops, as
well as the protocols used in the measurements.

How to address the issue of overspray versus spray drift.

Calibration of spray drift models such that drift data can be interpolated — perhaps even extrapolated - to
cover crops, growth stages, equipment, and spraying conditions not originally covered.
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5. Conclusions and recommendations

The work reported here is, to the authors knowledge, the first large scale attempt to consider two large drift data
sets, both designed for the common purpose of providing drift values for environmental fate risk assessments, and
to determine whether or not it is possible to combine such national data sets to provide pan-European drift values.
As a starting point, two well-known drift data sets — from Germany and the Netherlands — were combined as a basis
for illustrating the possible path forward and in order to enable a better understanding of key limitations that will need
to be overcome in future.

Following 1IS022866 (2005) and 1S022369-2 (2006) a reference spray application was defined as a boom spray
application with a boom height of 0.50 m above bare soil or crop canopy, a nozzle type close to the BCPC
Fine/Medium threshold nozzle, and a driving speed of 6-8 km/h. Spray drift data from a boom sprayer equipped with
standard flat fan nozzles (XR11003/XR11004) and a spray boom height of 0.50 m above soil surface or crop
canopy were analysed. The analysis of the joined spray drift data for this subset of data results in separate spray
drift curves for the bare soil surface (crop height < 20 cm) or short crop situation and the cropped situation (crop
height > 20 cm).

Results from the joined spray drift datasets show average spray drift deposition values are 0.51% for the bare soil
surface and 1.0% for the crop situation at 5 m distance from the treated area using the double exponential curve fit.
Similarly, using a power-law curve fit, spray drift deposition values of 0.54% for the bare soil surface and 1.4% for
the developed crop situation are obtained.

The newly generated spray drift curves result in a 90™-percentile spray drift deposition value at 5 m distance from
the treated area of 1.0% in the bare soil situation and 2.1% in the developed crop situation when using the double
exponential curve fit and 1.0% and 2.8%, respectively, when using the power-law curve fit. The presently used
German Basic Drift Values, which are also used in the EU authorisation procedure, show a spray drift deposition
value of 0.57% at this distance.

Several clear lessons were learned from this exercise, which lead directly into important research questions if arable
crop spray deposition is to be properly explored and understood.

First, protocol differences can have a large effect on spray drift deposition capture (filter paper strips vs synthetic
filter material). However, it is not clear at all if one protocol is to be preferred over another, nor if one protocol is
suitable for all off-crop situations (e.g., surface water v. capture by low vegetation v. capture by hedges). There is
a clear research need.

Second, the effect of even a cover crop is variable and poorly understood. Even small differences in cover crop
(e.g., from bare soil to mown grass) would appear to affect spray drift deposition from bare ground. Much larger
differences were observed when spray drift was measured from applications over crops. Some crops increased
spray drift deposition, others filtered spray drift. A clear research need is to understand spray drift over crops, and
to determine effect of growth stage of crop on spray drift. It is recommended that representations of influence of
crop on spray drift needs a more thorough investigation and further statistical analyses (e.g. mixed model analysis)
to incorporate the effects of crop type, crop growth stage and wind speed and wind direction on spray drift
deposition.

Third, the effect of where the last nozzle is located differs per crop type and has important implications on spray
drift deposition downwind of the sprayed field. As the spray deposition at 1 m to 2 m downwind of the field edge is
largely driven by overspray. The effect of crop foliar morphology and canopy filter needs further research.

Fourth, to the authors knowledge, powerful statistical techniques have not been attempted on spray deposition drift
values for the simple reason that powerful statistical tools tend to need large data sets. However, as there are clear
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dynamic differences between the two data sets assessed, whether between countries (/.e., protocols) or between
crops, an important first step is to assess the differences between protocols and find a means of bridging the data.
Only then can the data sets be reliably combined, and this applies especially to further combining other EU data sets.

As a next step in this research, the authors would recommend a focussed attempt at understanding the differences
between the various data sets. This would include the following:

1. Anassessment of at least two more large scale arable crop spray drift deposition data sets to see if the
lessons learnt from this analysis also applies to other work.

2. A set of highly targeted field trials in different parts of the EU, under a tightly specified protocol, looking at the
various deposition drift capture approaches. With this research, it may be possible to ‘standardise’ various
existing data sets, with a view to a standard data set for modelling calibration and validation.

3. An EU-wide workshop bringing all the available data and new research together to decide if pan-EU spray drift
values (as a first step for arable crops) can be derived by combining different spray drift data sets.
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Summary

The work reported here is, to the authors knowledge, the first large scale attempt to consider two large spray drift
data sets, both designed for the common purpose of providing spray drift values for environmental fate risk
assessments, and to determine whether or not it is possible to combine such national data sets to provide pan-
European spray drift values. As a starting point, two well-known spray drift data sets — from Germany and the
Netherlands — were combined as a basis for illustrating the possible path forward and in order to enable a better
understanding of key limitations that will need to be overcome in future.

Spray drift data from Germany and The Netherlands were used to generate spray drift deposition curves for a
defined reference situation spraying a bare soil surface or short crop situation (crop height lower than 20 cm) and a
cropped situation (crop height higher than 20 cm). Following IS022866 and 1S022369-2 a reference spray
application was defined as a boom spray application with a boom height of 0.50 m above bare soil or crop canopy, a
nozzle type close to the BCPC Fine/Medium threshold nozzle, and a driving speed of 6-8 km/h. Spray drift data from
both the Netherlands and Germany from a boom sprayer equipped with standard flat fan nozzles
(XR11003/XR11004) and a spray boom height of 0.50 m above soil surface or crop canopy were analysed. The
analysis of the joined spray drift data results in separate spray drift curves for the bare soil surface or short crop
situation and the cropped situation. The data for the cropped situation are however merely from The Netherlands.

The here generated spray drift curves result in a 90™-percentile spray drift deposition value at 5 m distance from the
treated area of 1.0% in the bare soil situation and 2.1% in the developed crop situation when using a double
exponential curve fit and 1.0% and 2.8%, respectively, when using a power-law curve fit. The presently used German
Basic Drift Values, which are also used in the EU authorisation procedure, show a spray drift deposition value of
0.57% at this distance. Especially because spray drift values are evaluated as 90" percentiles the higher Dutch
spray drift results dominate the joined spray drift curves and lead to higher spray drift values.

Although sources of differences between the datasets can be related to e.g. the measuring methodology, wind
speed effects during measurements, last nozzle position and field edge effects when spraying a crop, further
research work is necessary to clarify the reasons why such big differences between spray drift curves are found
under nearly similar conditions and nearly similar trial designs. The expansion of the currently used dataset with
spray drift data from other EU Member States is highly recommended to learn more about the real spray drift level
(for the central zone e.g. with data from UK, BE).
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Samenvatting

Dit rapport beschrijft een eerste poging om twee grote datasets met drift getallen samen te voegen. Beide datasets
zijn opgezet om de milieurisico’s door spuitdrift bij de toepassing van gewasbeschermingsmiddelen te onderbouwen.
Eerst werden de datasets gebruikt voor het genereren van driftcurves voor de nationale beoordeling maar ze kunnen
ook gebruikt worden op een Europese schaal. De drift datasets van Nederland en Duitsland zijn samengevoegd om
te illustreren wat de mogelijkheden zijn en tegen welke beperkingen men aanloopt en nog opgelost moeten worden,
als men op basis van de gezamenlijke data gemeenschappelijke driftcurves wil bepalen.

De spuitdrift data van Duitsland en Nederland zijn gebruikt om drift depositie curves op te stellen voor een
gedefinieerde referentie situatie bij de bespuiting van een kale grond of kort gewas (gewashoogte lager dan 20 cm)
en een gewas situatie (gewashoogte hoger dan 20 cm). Op basis van I1S022866 en IS022369-2 is een referentie
spuittechniek gedefinieerd als een veldspuit met een spuitboomhoogte op 50 cm boven het gewas of de grond, een
spuitdop dicht bij de BCPC Fijn/Midden grensdop en een rijsnelheid van 6-8 km/h. Van de beschikbare Duitse en
Nederlandse data zijn alleen die data gebruikt van een veldspuit uitgerust met standaard spleetdoppen
(XR11003/XR11004) bij een druk van 3 bar, een spuitboomhoogte van 50 cm boven gewas of grond en een
rijsnelheid van 6-8 km/h. De analyse van de samengevoegde data heeft geleid tot een aparte driftcurve voor de kale
grond of kort gewas situatie en een gewas situatie. De data voor de gewas situatie is vooral gebaseerd op de
Nederlandse dataset.

De in deze rapportage opgestelde drift curves resulteren in een 90-percentiel drift depositie op 5 m afstand van het
behandelde oppervlak van 1.0% voor de kale grond situatie en van 2.1% voor de gewas situatie wanneer van een
dubbel-exponentiéle curvefit procedure gebruik gemaakt wordt. Wordt van een machtsfunctie curvefit gebruik
gemaakt dan zijn deze waarden respectievelijk 1.0% en 2.8%. De op dit moment gebruikte Duitse Basic Drift Values,
die ook in de EU toelatingsprocedures van gewasbeschermingsmiddelen gebruikt worden, geven op deze afstand
een drift depositie van 0,57%.

Hoewel verschillen tussen de datasets terug te voeren zijn naar o.a. de meetmethodologie, de wind snelheid tijdens
de drift metingen, de positie van de laatste spuitdop ten opzichte van de rand van het bespoten gewas is er meer
onderzoek nodig om de redenen van verschil op te kunnen helderen voor de gevonden grote verschillen tussen de
driftcurves onder vrijwel gelijke omstandigheden uitgevoerd en met een bijna vergelijkbare meetopzet. De uitbreiding
van de gebruikte dataset met meer drift data van andere EU lidstaten wordt aanbevolen om meer inzicht te krijgen in
de voorkomende spuitdrift tijdens de bespuiting van gewasbeschermingsmiddelen (voor de centrale zone bv. met
data van UK en BE).



42



43

Literature

BBA, 1992.
Richtlinien fiir die Priifung von Pflanzenschutzgeraten Teil VIl 2-1.1. Messung der direkten Abtrift beim
Ausbringen von flissigen Pflanzenschutzmitteln im Freiland. Biologischen Bundesanstalt Abteilung fiir
Pflanzenschutzmittel und Anwendungstechnik, Braunschweig. 1992.

BBA, 2000.
Procedure for the registration of plant protection equipment in the chapter ‘drift’ of the register ‘loss reducing
equipment’ 1-2.3.3. Department of Plant Protection Products and Application Techniques of the Biologische
Bundesanstalt Braunschweig, Braunschweig. 2000.

CIw, 2003.
Beoordelingsmethodiek emissiereducerende maatregelen Lozingenbesluit open teelt en veehouderij.
Commissie Integraal Waterbeheer, Ministerie van Verkeer en Waterstaat, Werkgroep 4 Water en Milieu,
Den Haag. 2003. 82 pp.

DEFRA, 2003.
Assessing the validity of current approaches for calculating off-crop exposure to pesticides. DEFRA Project
Code PS2001. Available at:

http://sciencesearch.defra.gov.uk/Default.aspx?Menu=Menu&Module=More&l ocation=None&Completed=0&P
rojectiD=11803

Ganzelmeier, H., D. Rautmann, R. Spangenberg, M. Streloke, M. Hermann, H.J. Wenzelburger & H.F. Walter, 1995.
Untersuchungen zur Abtrift von Pflanzenschutzmitteln. Ergebnisse eines bundesweiten Versuchsprogrammes.
Mitteilungen aus der Biologische Bundesanstalt fiir Land- und Forstwirtschaft, Heft 304, Berlin. 1995. 111p.

Ganzelmeier, H. & D. Rautmann, 2000.
Drift, drift reducing sprayers and sprayer testing. Aspects of Applied Biology 57, Pesticide application, 2000.
1-10.

Groot, T.T., H.J. Holterman & J.C. van de Zande, 2012.
A drift-calculation tool based on spray drift field measurements in field crops. Aspects of Applied Biology 114,
International Advances in Pesticide Application. 2012. p. 215-223

Groot, T.T., H. Stallinga, J.M.G.P. Michielsen, P. van Velde & J.C. van de Zande, 2014.
The effect of sprayer boom movement and windvector on spray drift deposition alongside the edge of field.
Measurements 2007-2008. Wageningen UR Plant Research International, WUR-PRI Report 605, Wageningen.
2014. 56p.

Holterman, H.J. & J.C. van de Zande, 2008.
iDRIFT, a new versatile tool to compute off-target deposits of spray drift. International Advances in Pesticide
Application, Aspects of Applied Biology 84(2008): 139-144

Huijsmans, J.F.M., H.A.J. Porskamp & J.C. van de Zande, 1997.
Spray drift reduction in crop protection application technology. Evaluation of spray drift in orchards, field crops
and nursery tree crops spraying (state-of-the-art December 1996). Institute of Agricultural and Environmental
Engineering, IMAG-DLO Report 97 04, Wageningen. 1997. 41p. (in Dutch with English summary).

Huijsmans, J.F.M. & J.C. van de Zande, 2011.
Workshop Harmonisation of drift and drift reducing methodologies for evaluation and authorization of plant
protection products. Wageningen UR Plant Research International, WUR-PRI Report 390, Wageningen. 2011.

IPARC, 2014.
Sprayer Evaluation and Droplet Size Measurements at IPARC: hydraulic atomisers.
http://www.dropdata.net/bcpc_ewg/IPARC_spray_protocol_hyd.pdf

ISO 22369, 2006.
Crop protection equipment — Drift classification of spraying equipment. Part 1. Classes. International
Organization for Standardization, Geneva.

ISO 22866, 2005.
Equipment for crop protection — Methods for the field measurement of spray drift. International Standardisation
Organisation, Geneva. 2005.




44

Mathers, J.J., S.A. Wild & C.R. Glass, 2000.
Comparison of ground deposit collection media in field drift. Aspects of Applied Biology, 57, Pesticide
Application 131 - 139

Rautmann, D., M. Streloke & R. Winkler, 2001.
New basic drift values in the authorization procedure for plant protection products. In: R. Forster & M. Streloke,
Workshop on Risk Assessment and Risk Mitigation measures in the context of the authorization of plant
protection products (WORMM) 27.-29. September 1999. Mitteilungen aus der Biologischen Bundesanstalt fiir
Land- und Forstwirtschaft, Berlin-Dahlem, Heft 381. 2001. 133-141.

Schad, T., 2013.
Xplicit — A Modelling Framework for Ecological Risk Characterisation at Landscape-scales in Regulatory Risk
Assessment and Risk Management of Plant Protection Products. Dissertation Doktors der
Naturwissenschaften. Fachbereich 7: Natur- und Umweltwissenschaften. Universitat Koblenz-Landau. 2013.
300p.

Southcombe, E.S.E., P.C.H. Miller, H. Ganzelmeier, J.C. van de Zande, A. Miralles & A.J. Hewitt, 1997.
The international (BCPC) spray classification system including a drift potential factor. Proceedings of the
Brighton Crop Protection Conference - Weeds. 1997. November 1997. Brighton. UK. p.371-380.

Stallinga, H., J.M.G.P. Michielsen & J.C. van de Zande, 1999.
Effect van gewashoogte op de drift bij een bespuiting in een graangewas. Instituut voor Milieu- en Agritechniek,
IMAG-DLO Nota P99-71, Wageningen. 1999. 23pp.

Zande, J.C. van de, H.A.J. Porskamp, J.M.G.P. Michielsen, H.J. Holterman & J.F.M. Huijsmans, 2000.
Classification of spray applications for driftability, to protect surface water. Aspects of Applied Biology 57,
International Advances in Pesticide Application, 2000. 57-65.

Zande, J.C. van de, Holterman, H.J., Michielsen, J.M.G.P. & H. Stallinga, 2006.
Temporal and spatial variability of spray drift around a sprayed field. Aspects of Applied Biology 77,
International Advances in Pesticide Application, 2006. 295-302.

Zande, J.C. van de, H.J. Holterman & J.F.M. Huijsmans, 2012.
Spray drift assessment of exposure of aquatic organisms to plant protection products in the Netherlands. Part
1: Field crops and downward spraying. Wageningen UR Plant Research International, Plant Research
International Report 419, Wageningen. 84p.



Appendix 1.
Spray drift deposition data for the bare soil
surface or short crop situation (DE and NL)
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Wind- distance from 0 point (0.25 m from last nozzle

richtung  Windgesch0.25m 0.5m im 1.25m 1.5m 2.25m 3.25m 4.25m 5.25m 72.75m 10.25m 1525m  20.25m  2525m  30.25m  5025m  7525m  100.25m
wind direct wind speet 0.25 0.5 1 1.25 15 2.25 3.25 4.25 5.25 7.75 10.25 15.25 20.25 25.25 30.25 50.25 75.25 100.25

19 11 * * * 1.04 * * 0.26 * 0.13 0.09 0.1 0.08 0.15 Q * * *

19 1.1 * * * 1.43 * * 0.3 * 0.27 0.19 0.13 0.05 0.01 * 0.01 * * *

19 11 * * * 1.49 * * 049 * 0.22 0.17 0.15 0.05 0.02 * 0 * * *

19 11 * ® * 1.66 = * 092 * 0.29 0.18 0.07 0.02 a * o] * * *

19 1.1 * * * 231 * * 0.46 * 0.33 0.15 0.11 0.05 0.01 = 0 * * *

19 11 * * * 233 * * 0.22 * 0.16 0.11 0.07 0.06 0.04 * 0.01 * * *

29 1.4 * * * 1.1 * * 0.34 * 0.17 0.04 0.06 0.03 0.01 * 0.01 * * *

29 1.4 * * * 1.19 * * 0.36 * 0.21 0.06 0.05 0.02 0 * 0.01 * * *

29 14 - ® * 1.55 * * 0.34 * 0.2 011 0.06 0.02 0.01 * 0.01 " " *

29 1.4 * * * 1.76 * * 0.6 * 0.39 0.1 0.05 0.02 0.01 * 0.01 * * *

29 1.4 * * * 222 * * 0.72 * 0.29 0.08 0.06 0.02 0.01 * 0.01 * * *

29 1.4 * * * 235 * * 0.85 * 0.32 0.09 0.05 0.02 0.01 * Q.01 * * *

6 1.7 * * * 0.29 * * 0.19 * 0.12 0.07 0.04 0.04 0.04 h 0.03 * * *

6 1.7 * » * 0.34 - * 0.23 * 0.12 0.11 0.15 0.04 0.02 - 0.02 " " *

& 1.7 * * * 037 * * 0.6 * 0.39 0.13 .12 0.05 0.02 * Q.02 * * *

6 1.7 * * * 0.51 * * 0.46 * 03 0.2 0.24 0.09 Q.05 * 0.04 * * *

] 1.7 * * * 0.58 * * 048 * 0.29 0.15 0.15 0.09 0.04 * Q.02 * * *

6 1.7 * * * 0.6 * * 0.27 * 0.19 0.09 0.08 0.09 0.05 * 0.02 * * *

4 2 * * * 0.15 * * 0.08 * 0.08 0.04 0.04 0.04 0.02 = 0.01 * * *

4 * * * 0.25 * * 0.13 * 0.07 0.08 0.05 0.04 0.03 * 0.02 * * *

4 2 * * * 0.26 * * 0.2 * 0.12 0.06 0.06 0.02 0.02 * 0.02 * * *

4 2 * * * 0.26 * * 0.15 * 0.16 0.08 0.05 0.04 0.02 * 0.03 * * *

4 2 * * * 0.27 * * 0.26 * 0.26 0.13 0.15 0.07 0.04 * 0.04 * * *

4 2 * * * 0.37 * * 0.28 * 0.22 0.22 0.08 Q.07 0.04 * 0.04 * * *

9 1.9 * * * 0.5 * * 0.37 * 0.27 0.29 0.26 015 0.08 * 0.06 * * *

9 1.9 * * * 0.65 * * Q.6 * 0.59 0.32 0.23 0.16 0.06 * 0.03 * * *

9 19 * * * 0.67 * * 0.37 * 0.15 0.11 0.16 0.07 0.02 * 0.01 * * *

9 1.9 * * * 0.72 l * 0.32 * 0.27 0.14 0.08 0.05 0.01 * 0.01 * * *

9 1.9 * * * 1.3 * * 0.4 * 0.31 0.23 0.27 0.21 0.09 * 0.03 * * *

9 1.9 * * * 131 * * 0.78 * 0.53 0.18 0.19 011 0.12 * 0.01 * * *

18 4.3 * * * 327 * * 142 * 0.54 0.27 0.21 * 0.16 * Q.14 0.10 * *

18 4.3 * * * 4.18 * * 1.43 * 0.30 0.34 0.16 * 0.09 * 0.06 0.04 * *

18 4.3 * * * 598 * * 1.07 * 0.32 1.09 0.25 * 0.08 = 0.14 0.05 * *

18 43 * * * 222 * * 0.54 * 0.39 1.03 021 * 009 * 011 0.05 * *

18 4.3 * * * 1.66 * * 047 * 0.82 0.52 0.21 * 0.11 * 0.09 0.04 * *
18 4.3 1.76 045 0.87 0.52 0.69 0.15 a.10 0.03
18 4.3 234 0.42 0.55 0.42 0.34 0.11 0.05 0.03
18 4.3 1.83 0.52 0.39 0.47 0.23 0.12 0.06 0.03
18 43 204 061 046 0.26 0.16 0.16 0.07 0.02
18 4.3 1.05 0.81 0.85 0.44 0.14 0.09 0.06 0.03

285 2.8 * * * 090 * * 0.56 * 0.22 0.16 0.16 * 0.05 * 0.04 0.06 * *

28.5 2.8 * * * [eX=]8] * * 0.32 * 0.40 0.13 0.13 * 0.03 * 0.08 0.04 * *

285 2.8 * * * 0.63 * * 0.26 * 0.41 0.25 0.12 * 0.03 * 0.02 0.03 * *

28.5 2.8 * » * 0.94 - * 0.26 * 0.22 0.26 0.17 * 0.04 - 0.02 0.02 * *

285 28 * * * 061 * * 0.36 * 0.24 0.24 .21 * 0.03 * Q.02 0.02 * *

28.5 2.8 * * * 0.73 * * 0.30 * 0.21 0.18 0.16 * 0.04 * 0.03 0.02 * *

28.5 2.8 * * * 0.70 * * 0.27 * 0.20 0.17 0.15 * 0.05 * 0.03 0.02 * *
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Appendix Il.
Spray drift deposition data for the crop
situation (DE and NL)

1



entry country

1DE
2 DE
3 DE
4 DE
5DE
6 DE
7 DE
8 DE
9 DE
10 DE
11 DE
12 DE
13 DE
14 DE
15 DE
16 DE
17 DE
18 DE
19 NL
20 NL
21 NL
22 NL
23 NL
24 NL
25 NL
26 NL
27 NL
28 NL
29 NL
30 NL
31 NL
32 NL
33 NL
34 NL
35 NL
36 NL
37 NL
38 NL
39 NL
40 NL
41 NL
42 NL
43 NL
44 NL
45 NL
46 NL
47 NL
48 NL

49 NL
50 NL
51 NL
52 NL
53 NL
54 NL
55 NL
56 NL
57 NL
58 NL
59 NL
60 NL
61 NL
62 NL
63 NL

Versuchs-Nr.:

entry nr orig
dbase
222
222
222
222
222
222
223
223
223
223
223
223
224
224
224
224
224
224
15
116
"7
18
119
120
121
122
123
124
125
126
127
128
129
130
131
132
197
198
199
200
201
202
203

205
206
207
208
209
210
21
212
213
214
275
276
217
278
285
286
411
412
413

Kulturart:  Kulturart:

year experiment/:crop

1990 Ackerbau  crop

1990 Ackerbau  crop

1990 Ackerbau  crop

1990 Ackerbau  crop

1990 Ackerbau  crop

1990 Ackerbau  crop

1990 Ackerbau  crop

1990 Ackerbau  crop

1990 Ackerbau  crop

1990 Ackerbau  crop

1990 Ackerbau  crop

1990 Ackerbau  crop

1990 Ackerbau  crop

1990 Ackerbau  crop

1990 Ackerbau  crop

1990 Ackerbau  crop

1990 Ackerbau  crop

1990 Ackerbau  crop

1999 vergelijking  aardappel
1999 vergeliking  aardappel
1999 vergelijking  aardappel
1999 vergelijking  aardappel
1999 vergeliking  aardappel
1999 vergelijking  aardappel
1999 vergeljking  aardappel
1999 vergelijking  aardappel
1999 vergelijking  aardappel
1999 vergeliking  aardappel
1999 vergelijking  aardappel
1999 vergeljking  aardappel
1999 vergelijking  aardappel
1999 vergelijking  aardappel
1999 vergeliking  aardappel
1999 vergelijking  aardappel
1999 vergeljking  aardappel
1999 vergelijking  aardappel
1999 puitboomhoogte  aardappel
1999 puitboomhoogte  aardappel
1999 puitboomhoogte  suikerbiet
1999 puitboomhoogte  suikerbiet
1999 puitboomhoogte  suikerbiet
1999 puitboomhoogte  suikerbiet
1999 puitboomhoogte  suikerbiet
1999 puitboomhoogte  suikerbiet
1999 puitboomhoogte  suikerbiet
1999 puitboomhoogte  suikerbiet
1999 puitboomhoogte mosterd
1999 puitboomhoogte mosterd
1999 puitboomhoogte mosterd
1999 puitboomhoogte mosterd
1999 puitboomhoogte mosterd
1999 puitboomhoogte mosterd
1999 puitboomhoogte mosterd
1999 puitboomhoogte mosterd
1999 vanggewas  suikerbiet
1999 vanggewas  suikerbiet
1999 vanggewas  suikerbiet
1999 vanggewas  suikerbiet
1999 vanggewas  suikerbiet
1999 vanggewas  suikerbiet
2000  vanggewas  aardappel
2000  vanggewas  aardappel
2000  vanggewas  aardappel

Versuchs-D
date
26-4-1990
26-4-1990
26-4-1990
26-4-1990
26-4-1990
26-4-1990
26-4-1990
26-4-1990
26-4-1990
26-4-1990
26-4-1990
26-4-1990
18-6-1990
18-6-1990
18-6-1990
18-6-1990
18-6-1990
18-6-1990
06-07-1999
06-07-1999
07-07-1999
07-07-1999
07-07-1999
07-07-1999
24-08-1999
24-08-1999
24-08-1999
24-08-1999
24-08-1999
24-08-1999
03-09-1999
03-09-1999
03-09-1999
03-09-1999
03-09-1999
03-09-1999
24-09-1999
24-09-1999
07-10-1999
07-10-1999
07-10-1999
07-10-1999
07-10-1999
07-10-1999
07-10-1999
07-10-1999
11-10-1999
11-10-1999

11-10-1999
11-10-1999
12-10-1999
12-10-1999
12-10-1999
12-10-1999
15-10-1999
15-10-1999
15-10-1999
15-10-1999
18-10-1999
18-10-1999
12-09-2000
12-09-2000
12-09-2000

repetition

code

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
[
-
St
st
st
st
st
St
st
st
st
St
St
st

St
St
E
St
st
E
geen
geen
geen
geen
geen
geen
geen
geen
geen

T0W
lor2

[

N AN AN AN ANARN AN A N 2R 2N AR AN AR AN 2R 2N 2R AN 2R av 2R 2N 2OUlBWNR,ANEWNROG S WN

tijd

19:30
19:30

16:15
16:15
13:38
13:38
19:34
19:34
14:06
14:.05
14:49
14:49
16:14
16:14

locatie

grond/
machine/type
Hardi 361
Hardi 361
Hardi 361
Hardi 361
Hardi 361
Hardi 361
Hardi 361
Hardi 361
Hardi 361
Hardi 361
Hardi 361
Hardi 361
Hardi 361
Hardi 361
Hardi 361
Hardi 361
Hardi 361
Hardi 361
grondnder Twin Force
grondnder Twin Force
grondnder Twin Force
grondnder Twin Force
grondnder Twin Force
grondnder Twin Force
grond nder Twin Force
grondnder Twin Force
grondnder Twin Force
grondnder Twin Force
grondnder Twin Force
grond nder Twin Force
grondnder Twin Force
grondnder Twin Force
grondnder Twin Force
grondnder Twin Force
grondnder Twin Force
grondnder Twin Force
grond nder Twin Force
grond nder Twin Force
grond nder Twin Force
grond nder Twin Force
grond nder Twin Force
grond nder Twin Force
grond nder Twin Force
grond nder Twin Force
grond nder Twin Force
grond nder Twin Force
grond nder Twin Force
grond nder Twin Force

grond nder Twin Force
grond nder Twin Force
grond nder Twin Force
grond nder Twin Force
grond nder Twin Force
grond nder Twin Force
grondnder Twin Force
grondnder Twin Force
grond nder Twin Force
grondnder Twin Force
grondnder Twin Force
grondnder Twin Force
grondnder Twin Force
grond nder Twin Force
grondnder Twin Force

conv
conv
conv
conv
conv
conv
conv
conv
conv
conv
conv
conv
conv
conv
conv
conv
conv
conv
conv
conv
conv
conv
conv
conv
conv
conv
conv
conv
conv
conv

conv
conv
conv
conv
conv
conv
conv
conv
conv
conv
conv
conv
conv
conv
conv

boom width

nzzle type

XR 11004

XR 11004

XR 11004

XR 11004

XR 11004

XR 11004

XR 11004

XR 11004

XR 11004

XR 11004

XR 11004

XR 11004

XR 11004

XR 11004

XR 11004

XR 11004

XR 11004

XR 11004
XR 11004
XR 11004
XR 11004
XR 11004
XR110.04
XR 11004
XR 11004
XR 11004
XR 11004
XR110.04
XR 11004
XR 11004
XR 11004
XR 11004
XR 11004
XR 11004
XR 11004
XR 11004
XR 11004
XR 11004
XR 11004
XR 11004
XR 11004
XR 11004
XR 11004
XR 11004
XR110.04
XR 11004
XR 11004
XR 11004

XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04

treated width
spray pressuresprayer spespray volume

(m)

6

DDA DDDDDNDDDAD DDA

6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
6.1
59
5.9
59
5.9
59
59
59
59
5.9
59
59
59

59
59
5.9
59
59
5.9
6.0
6.0
6.0
6.0
6.0
6.0
58
58
58

300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
300
312 w+0,1%Agral
312 w+0,1%Agral
312 w+0,1%Agral
312 w+0,1%Agral
312 w+0,1%Agral
312 w+0,1%Agral
312 w+0,1%Agral
312 w+0,1%Agral
312 w+0,1%Agral
312 w+0,1%Agral
312 w+0,1%Agral
312 w+0,1%Agral
312 w+0,1%Agral
312 w+0,1%Agral
312 w+0,1%Agral
312 w+0,1%Agral
312 w+0,1%Agral
312 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral

300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
316 w+0,1%Agral
316 w+0,1%Agral
316 w+0,1%Agral
316 w+0,1%Agral
316 w+0,1%Agral
316 w+0,1%Agral
320 w+0,1%Agral
320 w+0,1%Agral
320 w+0,1%Agral

boom

crop height developme height [cm]

42/45
42/45
42/45
42/45
42/45
42/45
42/45
42/45
42/45
42/45
42/45
42/45
42/45
42/45
42/45
42/45
42/45
42/45

COOVTTIVITDITI®D O O O W U 0 VWD DBDOOODOOOONONONOONONONONID®W ¥ @ @

50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50
50



414
415
416
417
418
413
420
421
422
423
424
425
426
513
520
621
522
623
624
627
520
631
632
533
634
683
584
685
BEE
587
688
651
692
533
654
635
696
kg7
[t
7
48
43
750
751
752
753
784
755
788
757
758
761
62
763

785
TEE
767
768
827
A28
LKl
832
LEE]
B34
.EH
838
[iEE]
840

2000  vanggewss
2000 vanggewss
2000 vanggewas
2000 vanggewas
2000 vanggewss
2000 vanggewss
2000 vanggewas
2000  vanggewas
2000 vanggewas
2000 vanggewas
2000 vanggewas
2000 vanggewas
2000 vanggewas
2000 vascilferent atie
2000 waseilerentiatie
2000 vasdifferentiatie
2000 vasdifferent atie
2000 ~asdfferentiatie
2000 vasdifferentiatie
2000 vasdiferentiatie
2000 nasdifereni atie
2000 nasuilferaniiatie
2000 vasdilferaniiatie
2000 vasdifferentiatie
2000 vastilferaniiatia
2000 wasdifferaniiatie
2000 waseifferentiatie
2000 vasdifferentiatie
2000 naseierantiatie
2000 vasdilferent latie
2000 nastiffereniiatia
2000 wascierentiatie
2000 vasdilTereniiatie
2000 wastiifferantiatie
2000 ~asddfereniiatie
2000 wascifferaniiatie
2000 rascierentiatie
2000 wasciferaniiatie
2000 naseifereniiatie
2000 nasdiferentiatie
2000 nasdilferaniiatia
2000 wascilferentiatie
2000 rasuilferaniiatie
2000 waseifferentiatie
2000 vasdifereniiatie
2000 wasifferantiatie
2000 nascilferzni atie
2000 nascifferantiatie
2000 raseilferentiatie
2000 nasdifferenfiatie
2000 nasdiferantiatie
2000 vasdilferenilatie
2000 nasdiffereniiatia
2000 rascillerentiatie
2000 nasdifferenfiatie
2000 naseiferantiatie
2000 vasdilfereni latie
2000 nascifferaniiatie
2000 rascillerentiatie
2000 nascifferaniiatie
2000 raseiferentiatie
2000 wasddlferentiatie
2000 nascifferantiatie
2000 vasdifferent latie
2000 wasifferaniiatie
2000 raseiferentiatie
2000 vasdifferentiatie
2000 nascifferantiatie
2000 vasdiffereni atie

aardappel
aardappel
aardappel
2ardappel
ardappel
aardappal
aardappel
a2ardappel
aardappel
aardappel
aardappel
aardappel
aardappel
aardappel
aardappel
aardappel
aardappel
aardappel
aardappel
aardappel
aardappel
aardappel
aardappel
aardappel
aardappel
suikerbiet

suikerbiet
suikerbiet
Suikerbiat
suikerblet
suikerbiat
suikerbiet
suikerbigt
Suikerbiet
sulkerblet
suikerbiet
Suikerblet
suikerbiet
suikerbiet
lelle

lalie

lelle

lelie

lelie

letle

lelie

lelle

lelie

lelie

lelie

lelia

lelle

lelie

lelle

lelie

lelia

lelle

lelie

lelle
mzis
mais.
mais
mas.
mafs
mais
mais.
mais
mais.
mafs

1209-2000
12082000
12082000
12082000
12082000
15-09-2000
15-09-2000
15-09-2000
15.09-2000
16-09-2000
15-09-2000
15-08-2000
15-03-2000
27-06-2000
27462000
27-06-2000
27-06-2000
28-06-2000
28-06-2000
19-07-2000
19072000
05.03-2000
05-03-2000
05-03-2000
05-03-2000
04-08-2000
04-06-2000
09-08-2000
09-08-2000
10-08-2000
10082000
17-08-2000
17-08-2000
18082000
18-03-2000
18082000
1B-09-2000
03-10-2000
03-10-2000
21-06-2000
21-06.2000
21-06-2000
21-06-2000
27-06-2000
27-06-2000
27062000
27-06-2000
03-08-2000
09-08-2000
10-08-2000
10082000
04-03-2000
04-09-2000
04-09-2000
04-03-2000
18092000
18-03-2000
18092000
18-09-2000
19-07-2000
19-07-2000
20-07-2000
20072000
30-08-2000
30-08-2000
30-08-2000
30-08-2000
(4-09-2000
04-09-2000

2
3
3
4
4
5
s
3
5
T
7
5
&
1
1
2
2
3
3
El
L
7
7
B
8
1
1
2
2
2
3
5
&l
3
3
7
7
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grond nder Twin Force
grond nder Twin Force
grand nder Twin Force
grond nder Twin Force
grond nder Twin Force
grand nder Twin Forca
grondnder Twin Force
grond nder Twin Force
grond nder Twin Force
gronainder Twin Force
grond nder Twin Force
grond nder Twin Force
grondnder Trin Force
grond nder Twin Force
drand nder Twin Force
grond nder Twin Force
grong nder Twin Force
grong nder Twin Foice
grond nder Twin Force
grond nder Twin Force
grong nder T Force
grond nder Twin Farce
grond nder Twin Farce
grond nder Twin Force
grond nder Twin Force
grond nder Twin Force
grond nder Twin Force
grond nder Twin Force
grond nder Twin Forca
grond nder Twin Force
grond ndar Twin Farce
grond nder Twin Force
grond nder Twin Force
grond nder Twin Force
grong nder Twin Force
grond nder Twin Force
grond nder Twin Force
grond nder Twin Farce
grond nder Twin Force
grond nder Twin Force
grond nder Twin Forca
grond nder Twin Force
grond nder Twin Farce
grond nder Twin Force
grond nder Twin Force
grand nder Twin Force
grond nder Twin Force
grond nder Twin Farce
grond nder Twin Force
grond ndler Twin Force
grond nder Twin Forca
grond nder Twin Force
grond nder Twin Farce
grond nder Twin Force
grand nder Twin Force
grond nder Twin Forca
grond nder Twin Force
grond nder Twin Force
grond nder Twin Force
grond nder Twin Farce
grond nder Twin Force
grond nder Twin Force
grond nder Twin Force
grond nder Twin Force
grond nder Twin Farce
grond nder Twin Force
grond nder Twin Force
grand nder Twin Force
grond nder Twin Force

cony

AR 11004
AR 110.04
AR 110.04
AR 110.04
AR T10.04
AR 11004
R 11004
XR 11004
XR 110,04
AR 11004
XR 11004
XR 110.04
AR 11004
AR 11004
AR 11004
AR 11004
AR 11004
AR 11004
AR 11004
AR11DD4
AR 11004
AR 110.04
AR 110.04
AR 110D
AR 110.04
XR110.04
AR T10.04
AR 11004
AR 11004
AR 11004
XR110.04
AR 110.04
AR 11004
AR 110,04
KR 11004
AR 110.04
R 11004
¥R 110.04
XR110.04
AR 11004
XR 110,04
XR11004
AR 110.04
AR 110.04
AR 11004
AR 110.04
AR11004
XR110.04
XR 110.04
AR 11004
AR 110.04
AR 11004
AR 110.04
XR 11004
AR 11004
AR 110.04
AR 11004
AR T10.04
AR 11004
XR110.08
XR110.04
AR 11004
AR 110.04
XR110D4
XR110.04
XR 11004
AR 11004
AR 110.04
AR 11004

58
5.8
58
5.8
58
5.8
58
58
58
LE:]
a8
5.8
58

320 w01 Agral
320 Wb 1 A gral
320 w01 %A gral
320 w1 hAgral
320 w01 A gral
320 w1 RAgral
320 w.1%Agr
320 w1 hAgral
320 w1 WA gral
320 wsd.1 wAgral
320 w+D.1%Agral
320 w1 %Agral
320 w1 %Agral
300 w+0.1 %Agral
300 wD.1 %Al
300 w0 1%Agral
300 w01 %Agral
300 w1 %AgLA
300 w+.1%Agral
300 w+d 1%Agral
300 w+0.1HAgral
300w+, 15%Agral
300 w+d.15%Agral
300 w+D 1%hAgral
300 w401 %Agral
300 w+.1%Agral
300 wH.1%Agral
300 w0 1%Agral
300 w01 RAgral
300 w01 %Agral
300 w0, 1 %A gral
300 w.1%Agral
300 w+d.1%Agral
300 w+.1 WA gral
300 w+D 1%Agral
300 w401 WA gral
300 wH.1%Agral
300 w+d. 1 Agral
300 w+0.1 WA gral
300 4D 1%Agral
300 w01 %Agral
300 w.1%AgHa)
300 w+d, 1 %Agral
300 w1 hAgral
300 w+d 15hAgral
300 w41 A gral
300 w+D.1%Agral
300 w401 %Agral
300 w+0.1%Agral
300 w0 1%Agral
300 w1 WA gral
300 w01 %Agral
300 w401 WAgral
300 w+D.1%Agral
300 w+D.1%Agral
300 w01 A gral
300 w+D 1 %Agral
300 w01 HAgral
300 w+D.1%Agral
200 w401 %Agral
300 wH1RAgral
300 uw+D 1 %Agral
300 w1 HAgral
300 w+.1%Agral
300 w+d. 1A gral
300 w1 mAgral
300 WD 1%Agral
300 w1 Agral
300 w+D.1%Agral

.onao0onaannannn

50
50
50
50
50
50
50
50
50
80
50
50



133 NL
134 NL
135 NL
136 NL
137 NL
138 NL
139 NL
140 NL
141 NL
142 NL
143 NL
144 NL
145 NL
146 NL
147 NL
148 NL
149 NL
150 NL
151 NL
152 NL
153 NL
154 NL
155 NL
156 NL
157 NL
158 NL
159 NL
160 NL
161 NL
162 NL
163 NL
164 NL
165 NL
166 NL
169 NL
170 NL
171 NL
172 NL
173 NL
174 NL
175 NL
176 NL
177 NL
178 NL
179 NL
180 NL
181 NL
182 NL
183 NL
184 NL
185 NL
186 NL
187 NL
188 NL
189 NL
190 NL
191 NL
192 NL
193 NL
194 NL
195 NL
196 NL
197 NL

841
842
891
892
893

895
896
897
898
899
900
901
902
903

907

908

909

810
1031
1032
1033
1034
1035
1036
1037
1038
1075
1076
1077
1078
1079
1080
1085
1086
1089
1090
1091
1092
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1209
1210
1211
1212
1275
1276
1277
1278
1279

2000 wasdifferentiatie
2000 wasdifferentiatie
2000 wasdifferentiatie
2000 wasdifferentiatie
2000 wasdifferentiatie
2000 wasdifferentiatie
2000 wasdifferentiatie
2000 wasdifferentiatie
2000 wasdifferentiatie
2000 wasdifferentiatie
2000 wasdifferentiatie
2000 wasdifferentiatie
2000 wasdifferentiatie
2000 wasdifferentiatie
2000 wasdifferentiatie
2000 wasdifferentiatie
2000 wasdifferentiatie
2000 wasdifferentiatie
2000 wasdifferentiatie
2000 wasdifferentiatie
2001 wasdifferentiatie
2001 wasdifferentiatie
2001 wasdifferentiatie
2001 wasdifferentiatie
2001 wasdifferentiatie
2001 wasdifferentiatie
2001 wasdifferentiatie
2001 wasdifferentiatie
2001 wasdifferentiatie
2001 wasdifferentiatie
2001 wasdifferentiatie
2001 wasdifferentiatie
2001 wasdifferentiatie
2001 wasdifferentiatie
2001 wasdifferentiatie
2001 wasdifferentiatie
2001 wasdifferentiatie
2001 wasdifferentiatie
2001 wasdifferentiatie
2001 wasdifferentiatie
2001 wasdifferentiatie
2001 wasdifferentiatie
2001 wasdifferentiatie
2001 wasdifferentiatie
2001 wasdifferentiatie
2001 wasdifferentiatie
2001 wasdifferentiatie
2001 wasdifferentiatie
2001 wasdifferentiatie
2001 wasdifferentiatie
2001 wasdifferentiatie
2001 wasdifferentiatie
2001 wasdifferentiatie
2001 wasdifferentiatie
2001 wasdifferentiatie
2001 wasdifferentiatie
2001 wasdifferentiatie
2001 wasdifferentiatie
2001 wasdifferentiatie
2001 wasdifferentiatie
2001 wasdifferentiatie
2001 wasdifferentiatie
2001 wasdifferentiatie

mais
mais
tarwe
tarwe
tarwe
tarwe
tarwe
tarwe
tarwe
tarwe
tarwe
tarwe
tarwe
tarwe
tarwe
tarwe
tarwe
tarwe
tarwe
tarwe
aardappel
aardappel
aardappel
aardappel
aardappel
aardappel
aardappel
aardappel
suikerbiet
suikerbiet
suikerbiet
suikerbiet
suikerbiet
suikerbiet
suikerbiet
suikerbiet
suikerbiet
suikerbiet
suikerbiet
suikerbiet
Ielie

lelie

Ielie

Ielie

lelie

lelie

Ielie

lelie

lelie

Ielie

Ielie

lelie

lelie

Ielie

mais
mais

mais.

mais
tarwe
tarwe
tarwe
tarwe
tarwe

04-09-2000
04-09-2000
15-06-2000
16-06-2000
15-06-2000
15-06-2000
16-06-2000
16-06-2000
21-06-2000
21-06-2000
21-06-2000
21-06-2000
28-06-2000
28-06-2000
28-06-2000
28-06-2000
20-07-2000
20-07-2000
04-08-2000
04-08-2000
25-07-2001
25-07-2001
25-07-2001
25-07-2001
27-08-2001
27-08-2001
27-08-2001
27-08-2001
24-07-2001
24-07-2001
24-07-2001
24-07-2001
17-08-2001
17-08-2001
15-10-2001
15-10-2001
02-11-2001
02-11-2001
05-11-2001
05-11-2001
29-05-2001
29-05-2001
30-05-2001
30-05-2001
30-05-2001
30-05-2001
04-07-2001
04-07-2001
05-07-2001
05-07-2001
24-07-2001
24-07-2001
24-07-2001
24-07-2001
04-07-2001
04-07-2001
05-07-2001
05-07-2001
30-05-2001
30-05-2001
30-05-2001
30-05-2001
17-07-2001

-~ 0

S 3 00NN e oG s e e NN =

D DN ND DGO R R ENN OO DD DN ENN S S NN O NN o

@R s o

grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond
grond

nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force
nder Twin Force

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

conv

XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
XR 110.04
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300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral
300 w+0,1%Agral



198 ML
199 NL
200 NL
201 NL
202 NL
203 NL
204 NL
205 NL
206 NL
207 NL
208 ML
209 NL
210 ML
211 ML
212 NL
213 NL
211 NL
215 ML
216 NL
217 ML
218 NL
219 NL
220 NL
221 ML
222 NL
223 ML
224 NL
225 NL
226 ML
227 NL
223 NL
229 NL
230 NL
231 ML
232 NL
233 ML
234 NL
235 ML
236 NL
237 NL
238 NL
239 NL
24D NL
241 NL
242 NL
243 NL
244 NL
245 NL
246 NL
247 NL
248 NL
249 ML
250 ML
251 NL
252 NL
253 ML
254 NL
255 NL
256 NL
257 ML
258 NL
259 ML
260 NL

1280
1283
1285
1287
1288
1289
1280
1281
1282
1455
1455
1457
1458
1461
1462
1463
1464
14E5
1466
14B7
1468
1463
1470
1471
1472
1473
1474
1475
1476
1477
1478
1481
1482
1697
1698
170
1702
1703
1704
1708
1708
1707
1708
1708
1710
71
72
1713
174
1718
176
717
1718
16873
1074
1875
1876
1877
1878
1879
1860
1881
18682

2001 vasdifferentiatie
2001 paseifferantiatie
2001 vasdifferentiatie
2001 pzseifferantiatie
2001 vasdifferanilatie
2001 pascifferantiatie
2001 vasdifferentlatie
2001 pascifferantiatie
2001 vascifferenlatie

2002
w02
2002
2002
2002
2002
2002
2002
2002
2002
2002
2002
2002
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sleepioek
sleepdosk
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sleepdoelc
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sleepdoek
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sleepdoek
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aardappel
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31-07-2003
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01-08-2003
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21-08-2003
26-08-2003
26-06-2003
26-08-2003
26-06-2003
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09-07-2003
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XRL
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ARL
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XRL
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AR-L
XR-L
XR-L
AR-L
XR-L
AR-L
AR-L
XR-L-%
FRLB
ARL-6
FRL-E
ER-L-6
FRL-E
KR-L-6
YR-L-E
KR-L-B
XR-L-B
KR-L-B
FRL-6
KR-L-6
FRL-B
KR-L-6
FRL-B
KR-L-B
ARL-6
FRL-B
AReL-6
Hardi- xR
Haral-AR
Hardi- xR
Haral-AR
Hardi- R
Hard-AR
Hardi- %R
Hard-AR
Hardi-xR
Hard-AR
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1348
19:34
1934
1158
156
1332
1232
1635
18:38
156
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1444
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1055
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1708
12:02
12:02
18:08
1506
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15133
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1657
1657
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17:52
wE
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052
10:52
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16:36
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12155
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1342
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1543
1543
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17z
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1715
16:56
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grond nder Twin Force
grond nder Twin Force
grond nder Twin Force
grand nder Twin Force
grond nder Twm Force
grand nder Twin Force
grond nder Twin Force
grond nder Twin Force
grond nder Twin Force
grond nder Twin Forca
grond nder Twin Force
grond nder Twin Farce
grond nder Twn Force
grond nder Twin Force
grand nder Twin Force
grond nder Twin Farce
grand nder Tun Force
grond nder Twin Farce
grond nder Twin Force
grond nder Twin Force
grand nder Tein Force
grond nder Twin Force
grond nder Twin Force
grond nder Twin Force
grond ndar Twin Forca
grond ndet Twth Force
grond nder Twin Forcs
grong ndet Tedn Force
grand nder Tein Force
grond nder Twin Foice
grond nder Twin Force
grond naes Twin Force
grond nder Twin Force
grong nder Twin Force
grond nder Twin Force
grong ner Twin Force
grond nder Twin Force
grond nder Twin Force
grond nder Twin Farce
grond nder Twin Force
grond nder Twin Farce
grond nder Twin Force
grond nder Twin Farce
grand nder Twin Force
grond nder Twin Force
grand nder Twin Force
grond nder Twin Force
grand nder Twin Force
grond nder Twin Force
grand nder Twin Force
grong nder Twin Force
grand nder Twin Force
grong nder Twin Foice
grond nder Twin Force
grong nder Twin Foice
grond nder Twin Force
grong nder Twin Foice
grond nder Twin Force
grond nder Twin Force
grond nder Twin Force
drand nder Twin Force
grond ndei Twin Farce

grond nder T Force

AR11DD4
AR 110.04
AR 11004
AR 110.04
AR 1104
AR 110.04
AR 11004
AR 110.04
AR 11004
AR 11004
AR11DD4
XR110.04
FR 11004
XR110.04
AR 11004
AR 110.04
AR 11004
*R110.04
AR T10.04
AR 11004
AR T10.04
AR 11004
AR 11004
AR 11004
AR 110.04
AR 11004
R 11004
AR 11004
R 110.04
AR 11004
R 110,04
AR 11004
AR 11004
AR11004
AR 110.04
AR 11004
XR110.04
XR 11004
XR110.04
XR 11004
XR110.08
XR110.04
%R 110.08
XR 110.04
AR 1104
R 110.04
AR 11004
R 110.04
AR 11004
R 110.04
AR 11004
R 110.04
AR 11004
R 110,04
AR 11004
R 110.04
AR 11004
AR 110.04
AR 11004
AR 110.04
AR 11004
AR 110.04
AR 11004

300 w+d 1%Agral
300 w401 A gral
300 w+015hAgral
300 w1 A gral
300 w+D.1%Agral
300 w1 %A gral
300 w1 %Agral
300 w01 %Agral
300 w401 %Agral
326 w1 %Agral
326 wD.1%Agral
326 w1 %A gral
326 wHD.1%AGral
325 w15 gral
325 wHD.1 %A
325w, 1%Agral
325 wD.1%Agral
325w, 1%Agral
325 wH.1%Agral
325 w.1%Agral
325 w1 wAgral
325 wed 1%Agral
325 wHL1RAgral
325 wed 1%Agral
325 w1 A gral
326 WD 1%Agral
328 w1 Hagral
325 w01 %Agral
325 wHh 1 %Agral
325 WD 1 wAGLA
325 w1 %A gral
325 w1 %AgLA
325 w1 HAgral
310 Wb 1 %AgI
310 w401 WA gral
310 w+.1%Ag1)
310 weD 1 hAgral
310 w.1%Agral
310 wed. 1A gral
30 w+D.1%Agral
210 w+0.1%Agral
30 w1 Agral
310 w+D.1%Agral
310 WA hAgral
310 WD 1%Agral
210 w1 KAgral
310 WD 1%Agral
210 w1 WAgral
310 WD 1%Agral
210 w1 HAgral
310 w01 %Agral
210 w1 %Agral
310 w01 %AgLal
311 w1 %Agral
311 w01 ALl
311 w1 RAgral
311 w01 %AgIAl
311 e WA grel
311 w1 %Al
311 w1 %Agrel
311 wHD. 1Al
311w AShAgral
311 w1 Agral
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261 NL 1883 2003 sleepdook  zardappel 09-07-2003 & HardxR 1 awH grond nder Twn Force conv 2 XR110.04 21 3 ] 311 w1 hAgral 85 B 50
262 NL 1884 2003 sleepdoek  aardappel  09-07-2003 3 Hard-AR 2 - owH grond nder Twin Force <or 21 KR11004 21 k) [ 311w 1%Agral 65 B 50
263 ML 1085 2005 sleepdoek  zardappel  24-07-2003 7 HadeXR 1 19:31 owH grand nder Twin Force <o Fal ER11004 2 3 § 311 w01 NAgral 60 c 50
264 NL 1888 203 cleepdosk  aardappel  24-07-2003 7 HardxR 2 19:31 omH grona nder Twin Farce o 7 FR1I0.04 21 3 6 311 w1 shAgral 80 c 50
265 NL 1887 2003 slespdoek  aerdappel  24-07-2003 2 Hardi-XR 1 19:32 owiH grond nder Twin Force <o 21 FRUIDDA 21 3 § 311 wD 1%Agral 50 [ 50
266 ML 1889 2003 sleepdoek  @ardappel  24-07-200% 8  HardiXR 2 19:32 owH grond nder Twin Force canv al AR 11004 21 3 6 11 w1 %A gral 60 c 50
267 NL 1883 2005 sieepdoek  aargappel 25-07-2003 9 HardxR 1 1641 aH grona nder Twin Farce conv 2 XR 110.04 21 3 8 311 w1 RAgral 80 c 50
268 ML 1850 2005 sleepcioek  sardappel  25-07-2003 9 HardXR 2 1641 o grong nder Twin Force <o 21 FR1D M 21 3 & 311 w1 %Agral &0 c 50
269 NL 1691 2003 sleepdoek  aardappel  75-07-2003 10 HadixR 1 16:41 owH grond nder Twin Force canv il AR 110.04 21 3 [ 311 w1 %Agra) 60 c 50
270 NL 1892 2603 slespcioek  aardappel  25-07-2003 10 Hardl-xR 2 16:41 OMiH grona nder Twin Faice eorv 7 XR 11004 21 3 & 311 WD 1%Agral 60 c 50



Temp. LFrel. Wind-

°C % richtung Windgesch 0.50 m im 1.25m 1.75m 2m 2.25m 275m 3m 3.25m 3.75m 4m 425m 4.75m 5m 525m 55m 7.75m 10m 15m
Temp. RH wind direction wind speec 05 1 125 15 2 225 25 3 3.25 35 4 4.25 45 5 5.25 5.5 7.75 10.25 15.25
N 15 67 21 N 12 0.44 0.20 0.13 0.08 0.07 0.13 0.04 0.02
" 15 67 21 . 12 0.89 0.27 0.11 0.11 0.08 0.09 0.03 0.02
N 15 67 21 N 12 1.07 0.20 0.16 0.13 0.09 0.09 0.05 0.02
" 15 67 21 N 12 173 0.76 0.43 0.14 0.08 0.08 0.04 0.03
N 15 67 21 N 12 1.84 019 0.08 0.09 0.10 0.03 0.04 0.01
" 15 67 21 " 12 3.40 0.62 0.22 0.15 0.09 0.04 0.04 0.01
* 17 57 10 * 17 0.31 0.20 0.19 013 0.22 0.08 0.04 0.02
" 17 57 10 " 17 0.40 0.09 0.12 0.12 0.08 0.03 0.02 0.03
* 17 57 10 * 17 0.42 0.11 0.17 0.09 0.07 0.04 0.04 0.02
* 17 57 10 . 17 0.47 0.30 0.12 011 0.12 0.04 0.04 0.03
* 17 57 10 * 17 1.87 0.51 0.18 0.18 0.13 0.10 0.06 0.05
N 17 57 10 - 17 1.95 0.74 0.18 0.19 0.10 0.07 0.06 0.04
N 10 82 4 . 21 023 0.25 0.15 0.09 0.08 0.05 0.05 0.04
N 10 82 4 N 21 0.27 0.18 0.13 0.14 0.05 0.06 0.06 0.07
" 10 82 4 N 21 0.28 0.15 0.16 0.15 0.08 0.05 0.05 0.04
N 10 82 4 N 21 0.31 0.30 0.18 0.12 0.09 0.04 0.04 0.05
. 10 82 4 " 21 0.32 0.30 0.27 0.15 0.13 0.06 0.06 0.05
* 10 82 4 : 21 0.54 0.15 013 0.20 0.12 0.06 0.06 0.04
194 189 . 4 14 16 33.84 19.94 10.33 ' 275 . . 127 . . 099 . . 076 . 039 022 0.16
194 189 . 4 14 16 3823 26.20 15.86 v 6.25 . . 292 . . 216 . . 094 - 065 044 0.30
25 213 67 2 20 25 2748 1540 352 . 184 . . 124 . . 113 . . 068 . 034 022 012
25 213 67 2 20 25 40,09 1657 427 v 212 . . 189 . . 218 . . 112 - 034 042 013
229 217 57 10 3.0 44 53.70 39.52 2281 ’ 7.81 . . 237 . . 197 . . 206 . 068 0.50 002
229 217 57 10 30 44 4159 16.63 785 . 298 . . 202 . . 1.90 . . 1.07 - 088 079 045
193 190 56 -15 23 31 38.18 23.18 114 ’ 6.94 . . 476 . . 279 . . 202 o 118 091 054
193 190 56 -15 23 31 53.72 35.05 18.85 . 2115 . . 821 . . 322 . . 194 . 119 095 071
194 192 58 -10 22 341 4385 24.18 15.14 ’ 407 . . 265 . . 214 . . 1.50 M 081 048 036
194 192 58 -10 22 31 59.96 35.79 18.10 . 6.74 . . 232 . . 1.35 . . 086 . 051 035 023
179 180 . -2 23 30 29.09 19.75 16.96 v 6.57 . . 258 . . 210 . . 1.20 M 082 0.68 035
179 180 . 2 23 30 25.83 20.18 13.77 ' 376 . . 148 . . 096 . . 090 . 063 047 031
243 25 38 7 23 31 45.94 3055 15.40 v 7.32 . . 226 . . 1.28 . . 096 M 045 029 020
243 25 38 7 23 34 24.28 19.67 551 ' 223 . . 077 . . 057 . . 038 . 028 024 020
241 234 45 0 26 34 37.93 2264 741 v 236 . . 148 . . 1.39 . . 144 M 083 075 033
241 24 45 0 26 34 60.22 2068 526 ’ 141 . ’ 140 . . 156 . . 126 . 097 082 055
24 236 48 -15 22 30 4269 16.80 493 v 456 . . 466 . . 288 . . 253 - 131 104 088
244 26 48 -15 22 30 47.28 3353 3370 ’ 1051 . . 2589 . . 256 . . 225 4 138 093 051
190 193 9 30 29 39 45.82 21.95 432 . 298 . . 111 . . 048 . . 036 . 023 028 030
190 193 9% 30 29 39 .77 2163 658 ’ 227 . . 258 . . 280 . . 123 M 0.78 025 023
144 1“2 7% " 28 38 959 25.91 15.32 . 6.87 . . 310 . . 1.35 . . 1.08 . 053 039 030
144 142 7 " 28 38 24.98 2931 17.52 ’ 248 . . 1.69 . . 144 . . 175 M 101 054 043
135 136 80 13 22 27 3287 33.27 872 ' 127 . . 092 . . 062 . . 044 . 021 0.07 0.09
135 136 80 13 22 27 2863 16.95 302 v 106 . . 1.09 . . 048 . . 021 M 013 018 0.10
132 133 8 30 31 35 3048 2169 624 . 196 . . 153 . . 132 . . 1.07 . 0.66 0.67 031
132 133 84 30 31 35 2452 1765 5.14 v 248 . . 291 . . 270 . . 1.80 M 069 048 027
123 125 92 15 37 44 33.15 4265 2129 . 6.86 . . 456 . . 243 . . 165 . 116 049 0.14
123 125 92 15 37 44 39.99 4187 2083 v 1541 . . 539 . . 216 . . 220 - 088 047 040
129 129 79 16 32 42 21.38 17.20 430 : 143 . . 1.03 . . 078 . . 055 . 041 028 0.16
129 129 79 16 32 42 3494 25.33 451 v 099 . . 052 . . 041 . . 031 N 018 017 0.10
13 "7 90 12 20 27 2679 1743 669 ’ 199 . . 079 . . 087 . . 042 o 013 0.15 022
13 n7 90 12 20 27 50.29 3411 17.36 . 349 . . 1.07 . . 083 . . 081 . 040 020 0.18
156 146 7 " 23 30 22.00 1142 319 v 120 . . 052 . . 034 . . 035 M 020 029 020
156 146 7 " 23 30 2471 1417 223 . 057 . . 082 . . 050 . . 028 . 037 0.05 012
155 1“7 7 15 23 32 40.78 30.18 13.91 . 5.08 . . 258 . . 207 . . 163 . 098 049 022
155 147 7 15 23 32 46.18 43.02 19.59 : 6.59 . . 323 . . 282 . . 234 o 107 058 024
128 128 82 18 17 23 2267 12.76 278 . 126 . . 063 . . 057 . . 042 M 033 027 021
128 128 82 18 17 23 2156 897 259 . 121 . . 082 . . 056 . . 048 . 037 025 014
10 12 86 -1 07 08 23.28 14.28 344 . 143 . . 086 . . 056 . . 045 . 034 023 0.09
10 12 86 -1 07 08 2064 13.00 233 : 073 . . 073 . . 050 . . 036 o 024 0.16 007
108 105 59 19 41 52 18.50 16.89 693 v 288 . . 293 . . 333 . . 301 M 230 129 107
108 105 59 19 41 52 24.84 1437 494 v 231 . . 1.66 . . 144 . . 200 . 134 146 112
174 173 92 13 20 27 3219 1326 437 ' 200 . . 126 . . 087 . . 077 . 029 0.16 029
174 173 92 13 20 27 3263 747 120 ’ 096 . . 047 . . 052 . . 038 o 031 021 0.16

183 186 92 -30 28 35 28.02 1841 3.98 M 358 N M 1.68 N M 0.82 : N 0.79 - 020 0.04 0.06
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2766
17.48
1017
2.9
1634

04T

243
18.77
4
%78
1257
2hE8
1236
60.30
&4
43.20
48.74
42.21
4437
1287
15.56
1441
1543
1165
1811
2143
2%.08
2181
2013
2475
1955
2340
49.70
4267
2E2
3299

o8
1572
307
339
769
327
787
987
BAT
Ta0
1281
1131
ats
589
146
230
1325
1302
1051
799
2309
1249
1312
2658
2045
1538
10.90
17.68
AT
£.24
2392
1834
D4z
256
H11
£.10
1627
173
1218
1082
AT ET
4L
1397
1370
2188
1723
568
.00
Tis
322
242
549
B33
1210
1180
847
789
537
541
1380
2021
1521
2026

1059
2.7
359
232
248
125
250

1032
241
3.7
086
095
292
496
259
347

1304
736
LR
8.56

2038

1032
EEL
9.08
3.98
243

1234
842
048
0.6
572
3156
294
201

10.34
762

12.50

17.84
9.12
553

10.20
952
130
200
188
047
181
224
440
730
132
1.23
097
074
138
20

1242
743

0.1

660
217
223
124
125
108
175
1186
079
051
292
€35
208
233
as7
[E:L3
101
1492
2456
237
628
656
133
S41
7.08
288
ER-
430
379
164
292
440
0.3
029
319
218
0383
1.24
164
095
7.90
1568

238
616
4.20
044
077
073
147
118
078
138
329
083
108
048
048
0535
345
865
340
1.79

325
187
089
099
055
085
154
079
031
02
254
3
149
341
070
108
024
057
108
183
131
289
07
222
337
218
27
378
187
112
036
057
a1
024
154
148
086
052
040
033
385
1240
276
157
224
203
031
031
085
166
083
057
030
184
038
026
038
030
109

604
226
081

02
121
032
[0
043
051
994
0.88
018
913
185
204
134
184
048
a1
on
a1
050
107
147
170
045
aTs
223
205
330
286
125
arsg
022
045
0.24
019
099
1.20
070
5
.30
031
279
476
146
142
175
126
030
(]
075
167
a7
056
ars
112
022
0.28
029
022
a54
198
329
1.21
080

0.85
094
024
0.49
049
04
0.63
047
016
0.1%
174
192
124
1.4
045
043
0.1
014
03
060
134
140
032
0.26
156
187
217
248
100
069
013
04
019
020
[l
085
052
038
020
021
246
267
0.85
082
092
121
023
LR
084
066
063
046
[A(
080
012
028
019
022
0.60
115
182
090
o

093
051
049
Q.24
026
047
Q.34
047
022
014
096
139
141
108
028
0.3
012
002
029
031
109
0.71
018
019
134
148
158
200
048
.39
0.06
010
.03
013
047
05T
037
032
013
0.11
181
186
054
070
0.19
087
0.13
0
048
033
043
034
110
041
007
o1a
013
0.4
032
070
081
Q.95
0.8

06E
03
043
D24
0
024
038
022
008
0%
089
117
103
0.98
o4
(¥
005
008
ozt
033
L5
058
007
RE]
020

133
199
032
033
002
005
ooT
LKL
0
oar
025
0
bz
A1
102
121
053
070
bEs
093
008
008
023
032
028
0z
D4E
032
005
(o)
008
003
022
050
042
DED
o1z

047
021
049
030
024
022
[B13
016
000
0.2
1.2
091
0.67
a7re
014
0.28
(L5
0m
029
029
023
023
.02
0.05
050
060
118
133
017
o
001
0.0
oos
o1
027
02
016
0.20
o006
a.09
048
068
[EL]

056
048
0.5
0.5
013
016
019
a7
028
038
.06
0.05
003
0.08
021
034
026
o
oo



200
191
191
201
2041
213
2
211
211
184
184
202
203
%7
%7
204
204
201
204
40
M0
23
28

27
237
7
%7
%9
%9
27
27
214
213
23
223
256
%8
231
231
212
212
25
28
223
223
229
23
209
208
208
06
157
187
187
157
253
253
264
254

187
190
19.0
197
197
w2z
02
19.9
19%
174
174
183
189
%E
58
02
202
0.1
1
223
prd)
225
25
13
73
Frdd
78
Fa2d
n7
254
%54
219
pak-)
199
199
198
196
ne
HEe
25
28
208
08
221
221
n2
22
n?
217
01
204
12.9
193
172
172
172
172
2
228
2e
28

61
@1
)
£4
&0
&0

2466
2008
14.00
Paked
18.10
19.35
1513
29.01
3463
16.29
2718
2096
2781
14.79
23
2555
1556

2.10

e
26100
2308
2159
1947
812
1873
218
3542
68.52
43,48
47.08
22492
3066
a4
2545
16.32
EaR
1676
dza
1852
2683
14,34
1254
2645
2601

566

265

a1
19.14
1785
2536
4317
1924
14.74
1759

Toe
2570
2629
1853
1252
24939
18.09
1167
15,88

19.01
724
482

032
830
8.95
966

18

1953

1541

2402

1284

2173
7.60

59

1797

1567
259

143

1250

1574

13.59

a2

2927

12.93

2a47

2388

96.08

.20

FIRT:

2050

1057

2248

2280

2801

148

2187

2414

2118

2260

2245

W95

2884

1315

1089
538
551
210

1066

2387

3100

2655

12,34
817
438

1247

1547
B.&S

17 .96
1266
1571
2266

688
147
072
32
270
477
257
215

186.99

0.5

AERES
955

1297
068
282
541
882
183
141
952
4.8

12.08
150

1236
348
aa1
9.15

43.66

20.30

2199

1147
326

1162

176

14.08
441

10.11

1598

15.42

11.00

11.98

2813

1750
EEL

1590
083
030
08
205

1058

24.14

1332
a7
01
122
ax
578
2.4
198
734
680
882
821

203
783
ar
543
615
278
am
47

1109

1219
240

1493
018
013
a6
276
342

15.07
237
443
052
053
ik
444
171
140
287
245
213
330

138
LB
0.13
188
137
06d
083
148
692
531
T8
386
551
0.25
019
262
412
268
188
1.2
s
EXT
170
403
179
293
131
2294
7.83
271
504
141
490
30
T04
0r
401
615
244
339
EET)
1109
.25
280
8398
018
017
L
251
342
413
23
340
052
ah0
183
322
1.1
141
357
227
215
2.50

303
6.25
LAL]
259
€145
210
339
307
11.08
631
260
3.03
0.16
0.6
0.86
226
342
530
237
2,54
052
041
183
201
171
141
287
208
215
110

259
342
142
2.6
433
183
189
173
ag3
276
273
158
17
020
[:Bal
173
287
260
188
204
045
042
168
134
121
118
253
138
147
1,30

108
028
0.10
LR
110
057
032
142
507
146
248
187
23
028
012
244
298
164
033
078
028
188
183
169
172
154
118
774
548
089
136
2325
261
240
250
153
284
437
154
187
151
503
248
101
282
013
017
03
149
234
208
181
187
037
037
143
124
120
103
218
148
124
128

221
2.8
164
2n
582
148
185
1.29
442
321
228
197
019
014
068
123
20
152
174
171
0.0
0
038
124
1.20
087
184
147
121
125

137
159
118
182
225
110
124
101
357
1.80
239
108
0.16
015
080
106
104
101
149
122
032
02
oar
0.95
093
099
1.2
118
108
076

o7
a1t
0.10
030
105
078
023
078
a2
091
030
169
402
016
012
284
282
120
as8
052
LR
152
056
1,16
202
adr
049
EEN
474
0.66
179
076
149
183
137
1.18
125
198
11
116
LEl]
37
157
283
152
015
0.8
018
084
141
105
142
116
022
0z
as?
082
LES]
078
109
086
120
06

1.88
116
117
D.ES
161
143
1.08
0.2
318
134
326
155
014
021
077
[EH
137
1.08
135
110
031
023
078
0.ES
072
057
084
074
132
0.57

140
039
092
081
120
089
065
057
243
147
243
149
013
0.18
068
087
125
108
18
097
021
016
0.78
055
064
053
086
078
119
068

042
011
0.08
073
0.87
0.66
019
0.68
1.28
0.82
047
147
139
DEiE)
013
EAL]
185
082
113
046
028
123
072
0.95
125
0.38
0.37
262
EE]
051
1.28
078
1.01
188
0.95
041
106
086
074
0.65
083
225
136
222
137
0.16
020
062
081
143
109
122
LE: 1
020
a7
084
053
066
052
0%
066
103
069

186
LR
o
11
053
0.60
065
0.68
2.00
126
202
125
017
n22
056
0.76
161
112
128
075
020
018
.90
0.50
068
0.5
096
0.56
0.EE
0.69

0.21
0.04
0.08
053
058
051
027
049
.27
071
027
054
0586
0.03
0.0
172
190
072
053
022
0.20
0.90
0.50
087
074
Q.21
025
118
142
0.30
a.81
052
034
0482
047
0538
045
030
087
0.38
0.60
107
018
051
174
0.09
023
0.45
043
112
057
081
Q.67
013
016
054
055
0.33
044
0.ed
0.38
088
0.43

o8
002
008
032
053
026
023
039
o027
043
024
04
039
0w
008
1.20
140
055
o051
018
oar
051
030
048
(1]
0.0%
o1
092
084
o9
o
0z
024
051
059
02z
041
AL)
085
030
045
058
026
029
114
004
005
044
036
00
087
085
a5
003
0z
021
040
032
030
038
047
0z
D44

005
0.02
.02
027
032
0z?

047
048
028
033
014
008
013
018
02
022
023
021
LEL
0.33

oT-1



150
190
190
120
a7
217
FIEY
213

188
188
188
188
we
03
2.0
fal}

n
7
n
n
86
86
&6
€

1881
1343
2466
2230
33.70
2748
3041
2089
375
22856

1520
2286
2433
2090
28,56
2070
2265
13564
2598
1538

174
1426
2120
13.36
24.30
1232
1140

603
13.30
10,28

351
EEY
283
10.40
1108
at2
194
145
221
650

351
443
EEE]
817
1108
&35
184
1.32
221
530

351
364
293
593
11.06
397
194
118
221
409

200
138
244
404
166
407
135
094
181
254

253
327
211
383
700
aTe
118
087
172
216

208
315
178
321
634
344
101
080
142
177

140
372
136
226
461
3.48
[EH]
087
124
194

135
329
126
230
447
283
a3
0.80
121

131
286
118
235
43
218
0.88
072
118
167

112
249
122
180
462
187
087
059
104
168

129
240
127
179
a8
158
083
052
1.00
145

147
20
1.32
179

148
079
048
0.95
1.23

043
174
0712
108
181
130
053
048
063
[EE)

082
127
044
056
100
135
041
025
080
047

0
050
0o
045
063
072
a6
015
035
us51

IT-
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Appendix lil.
Presentations of the results of the
questionnaire by participants of the
Workshop Harmonisation of Drift

Distance

Drift ReductionClasses

Fidd crops: Frutt crops: Grape vine

(m]

Hops

Qiki

1 |17 |0gs |0

3 1238|649 | 260 | 338 | 1,0 | 088 | 1004 502 | 201

5004 | 706 | 90% | 50% | 5% | S0% [ 50% | 5% | 90% | S0% | 5% | 90%

5 |o035|08|007|937 |46 | 187|171 | 088 |03a]| 711|388 | 142

10 |08 |00 |om|6m| 301|120 08 |02 |014]| 382 191]| 078

15 0,12 | 006 | 002 | 284 | 147 | 059 | 040 | 020 | 0,08 | 1,69 | 085 0,34

144 | 072 | 029 [ 027 | 0,13 | 005 | 0,95 | 047 0,19

005 | 00z | 0,01 | 058 | 028 |01 |08 | 008 | 003 | 042 | 021|008

0,13 | 0,05 | 0,41 | 005 | 002| 0,24 | 0.1

2 | 008

004 | 0,02 | 0,01 | 0,95 | 007 | 005 | 0,08 | 004 | 0,02 ] 015 | 008 | 0,03

ERERERERE
2|0 oo |k
]

)

B
o
2
o
]

g
=
R

0,01 | 000

5 A A OGRS AL M e ey

Wind tunnel method -
experimental arrangement

ki

v =2ms

messtri
dane

e it profile
v
z 3 b

Drift Potential IndeX |[DIX = ha Vb 100/(hy® V) |

Py, Vi - parameters from reference nozzle Lurmark 31-03-F110@ 3 bar

AowemagReTatIm e =L Benues

$ixi

Stnie AeoigEe At m ey 2 Sra e

GrEAr SR MEIT 1N % oF M dppiication rits

Classification of drift reducing sprayers
-grapevine-

— Eade anif aliee
median}

—_—t

|| =——rin

S,

o Tunnel cprayer

o Fegretdon e tinnel

Lo

Ciatance to spraged wes pu]

AT AECAGES AL M BT B ey

Drift Reducing Nozzles for Fieldsprayers
50 % 751

2o Pl ;
PYYIYY
12555 =

AI11003VS 101200200u 1120025P0M 1D 12003P0M | 1012004FOM

oimoac Lusome ot 1012004 C

¢ &

TO 110025 APY TD 110-04 Keramik

,,.{ﬁ,?

TN AT TR T AL M RS E SRS

'
'

T L P S )
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$iki

Loss reducing equipment
ield

Hardi TWIN FORCE

¢
(18to 24m)

50 %: with nozzle Hardi 1SO-F 110-02
or HardiISO-F 110-03

Reguisticn

! Spray pressus 25 bar, fan drive st 140 bar,

. 610p haignt 30 em.

1 75 %: with nozzle Hardi ISO-F 110-04
or HardiISO-F 110-05

Reguistion o use
Scny poeami 3, o e ot o

%@m

35 A OTRE T MR T BRSTIES

Last oowe: 0263

Lossreducing equipment
Orchards Q_]K_L
Wanner DA, NA, SZA

with SZA 32 or SZA 28 fan
with nozzie

Agrotop TD 80-02 Keramik

Albuz AN 80-015

(ed

1 a@

Lechier ID $0-015 C

Lechier 1D 50-02 C

Lechier 10 50-025 C

Lechler IDS0-03C
Lechier AD 90-02 C: max. 4 bar
Lechier AD 90-03 C: max. 4 bar
Lechler AD 90-04 C

Teelet DG 8002 VS: max. 4 bar
Teelut DG 8003 VS, max. 4 bar
Teelet DG B004 VS

Teelet DG 8305 VS

Regulation of use:
First 3 rows (75 %) or 5 rows (90 %
without air towards field edge.

5) spraying

3ins e AueEgERT L S mea 2 Broa e g

4TI e A OLACEE I IM B s, BRu el

L duci i ntg
0ss r% ml:;::"lsg equipme ,
Air assisted sprayers
§.
=] é
50 %

Cclgs®

with nozzle

‘Agrotop TD 60-02 Keramik
Albuz AVl 80-015

Albuz AV 80-02

Albuz AVI 80-03
LechlerIDS0-015C
LechlerID90-02C
LechlerID90-025C
LechlerID80-03C
Lechler AD $0-02 C; max. 4 bar
Lechler AD 90-03 C; max. 4 bar
Lechler AD20-04C

TeeletDG 8002 VS; max. 4 bar
TeedetDG 8003 VS; max. 4 bar
TeeletDG 8004 VS

TeeJetDG 8005 VS

QIJI
o

S X
SR X 2

| Regulation of use:

First 5 rows spraying without airtowards field edge.
Sprayersto be adjusted according to the BBA- guideline.

B TIET

Lossreducing equipment
On:hardsg q pm

Holder Nlund AS

with fan ...

..QU 13, QU 14, QU 15, QU 16, QU 20, QU 21 or OVS 50/60
‘with pozzle

Agrotop TD 80-02 Keramik
Albuz AVI 80015

Albuz AVI 80-02

Albuz AVI 8003
LechieriD80-015C
LechieriD9002C
LechieriD90025C
LechieriD90-03C
Lechier AD 3002 C; max 4 bar
LechierAD 30-03 C: max. 4 bar
LechierAD90-04C
Taelet DG 80 02 VS max 4 bar
Teelet DG 8003 VS max. 4bsr
TeeletDG 2004 VS
TeeletDGB0O5VS

Regulation of use:
First5 rows
-with reduced air (sealing # 5) (QU 14, QU 15, hyd

- Spraying without air towards fiekd edge (QU 13 - cu 213 OVS 50060)

-with reduced air (sealing 3 4 lowards fiekd edge: sealing & § nwards) (QU 16; hydt),

3t Ateee. sl m S mess 2 Br s g



Loss reducing equipment @_

Orchards

John Deere 310 & ‘g
<)

and 315 5%

Sprayers with cross-flowfan

3 mworking height Olgs®

with nozzle

TeeJet DG 80 02VS; max. 4 bar

TeeJet DG 80 03 VS; max.4 bar

TeedetDG 80 04 VS

TeeJet DG B0 05VS

LechlerAD 90-02C; max. 4 bar

9 LechlerAD 90-03C; max. 4 bar

| LechierAD90-04C

AT A O R IM M nsT L BRs TS

Loss reducing equipment
Orchatdsandvgeygld pﬂ] \gl Kl

%KL

&£ .4 WannerDA
Wanner SZA
Wanner DAL

or other
air assisted
sprayers

with _Kollektor-Recyeling-
System WKR*

Regulation of use:
max.tree height2,20 m

max.row width 2,20 m

PATI r A TR CTUIM Mt aT L. BRI

Orchards

Loss reducing equipment
$jxi

LIPCO
OSG-N

with nozzie

rotop TD 80-02 Keramik
Albuz AN §0-015; max. 5 bar
Albuz AVl 50-02; max. 5 bar
Albuz A1 003
Lechier 1D 90-015 C; max. Sbar
Lechier ID 3002 C
Lechier ID 50-025 C
Lechier ID 5002 C
Lechier AD 50-02 C; max. 3 bar
Lechier AD 50-03 C; max. 3 bar
Lechier AD 50-04 C: max. 4 bar
TeeJet DG 8002 VS; max. 3 bar
Tealet DG 8003 VS: max. 3 bar
Teaet DG 8004 VS: max. 4 bar
TeaJa DG 8005 VS

AT ARSI Mtz BRia g

Loss reducing equipment
H

ops LjKi
NOBILI ’
 EURO V-105

Spraying in hops with one-side
fan coverage and air induction
nozzles

Regulation of use:

see operators manual

L s T Y L L

Conclusions

Thank Youfor Your Attention!

= List of drift reducing sprayers established as
partof the german authorization procedure
forppp - TR ;

. Field experiments stillnecessaryto prove
driftreduction g

& Drift Potential IndeX from nozzles for
classification if drift potential mainly
depends on the nozzle

Dipl-Ing. Dirk Rautmann
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Section 2: Netherlands

duction to Drift Reducing
Technology and measures

Jan van de Zande

Workshop, Wageningen, zember 2010

boratory measurem

Nozzle type and spray solution affects spray drift
9
fonen N Drop size measurements in Iaburatp& ¢ .
Topetee o Shi s Classificati npared to BCPC F/M threshold nogzle
Drop sizes in spray fan assification compared to /M threshold nozzle (11
Drop speed : Low drift: V) o9 candidate < 50% of Vg BCPCQ-’/M refereﬂqe
X .

Evaporation of drops in air e >3,

Spray drift deposrﬁpn calculation with II!EFIf:S drlﬂ model ’
Drift reduction classification 50%, 75%'90%1 95%' v N -

Classified nozzles in NL: 169 - 50, 57 75 30799, 1195 e
’- Febn2010)

= Measurement protocol (I5022369; D-JKI, NL-CIW)

= Classification protocol (IS022866-1; D-JKI, NL-CW, UK-
LERAP)

= Drift reduction classe:

PLANT REBEARGH INTERNATIGNAL PLANT RESEARGH INTERNATIONAL
WA e € O A o v



Extended drift 22866) Sampling sch

. . collectors on soil surface Frrrrrrnd
= 2 measuring periods f0om i bk ok o iegecton
f_A_..\

s < 1 May (dormant or early s s of foliage development)
* > 1 May (fully developed canopy)

Sprayed area of 20 meters
At least 8 replicates per period

Wind speed: 1 -5 m/s
Wind direction: max. 30° of perpendicular ) e e
Temperature:5-25°C

Collectors: filter cloths (10 cm x 50 e¢m) or (10 cm x 100 cm) :
Measuring points (1,5 m; 3 - 10 m; 10 -15 m; 20m; 25m) . ©
Reference spraying machine (Munckhof crossflow)

driing dinection

PLANT REBEARCH INTERNATIONAL PLANT RESEARCH INTERNATIONAL
WA EN I D € WA €N MG € I

Calculation spray drift deposition based on reference Reference spray drift and drift reduction class curves

and drift reduction curve of drift reducing technique for orchard spraying — full leaf

Fruit crop - full leaf

£
‘
g
1
i
4
H
&

Ostance 1o last e row (m)

alitanc ¢ 1o 1a vt tree row ]

PLANT REBEARCH INTERNATIONAL PLANT RESEARCH INTERNATIONAL
a0 v w A e

Reference spray drift and drift reduction class curves Reference spray drift and drift reduction class

for orchard spraying — dormant curves for boom spraying

Frut crop - dormant tee

§
3

Dtance 10 last bee row (m) Oontaoce st gz 0

PLANT REBEARCH INTERNATIONAL PLANT REBEARCH INTERNATIONAL
WA NI~ D € A£G &~ IR
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Classified drift reducing NL-arable

drift reduction

PLANT RESEARGH INTEANATIONAL
wAD €0 € T

Classified drift reducing technolo

90% drift reducing nozzle types
e one-sided outside row;
axialfan sprayer + venturi nozzles + one-sided outside

PLANT REBEARGH INTERNATIONAL
wAD £HiM0 & ST

Classified drift reducing technolog

95% drift red
Low-boom heigl

yer +nozzles drift reductor
| sprayer for bed-gr Crops + e

PLANT RESEARGH INTERNATIONAL
WA £ MG €N

PLANT RESEARGH INTERNATIONAL
WA £ 0 €

NL-arable




Session 2: Germany

L=

= General items

RS e Sesemams 070 Wipenegere ete R Srees Dsoemams 00 Vimpeegees e
P|===.. Ge it L] [y
o e Tems o— Aquatic Organisms - Standard Use Situation

s e Secemoer 70 Wipenecens e e mwccn Desemaa 170 Waserece Beted
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Label Phrase - Aquatic Organisms = Terrestrial Life - Invertebrates and Plants
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| E— Terrestrial Life - Invertebrates and Plants Label Phrase — Terrestrial Organisms.
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Session 4: Netherlands

Session

Janvan de Zande

Workshop, Wageningen, ecember 2010
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Suggested matrix evaluation structure for PPP Suggested matrix evaluation structure for PPP

authorisation, which combination yes/no approved authorisation, which combination yes/no approved
example orchards

Drift deposition
decreases
from top leftto
right down

N [ |

Combination not authorised

Combination not authorised
Combination authorised;
plus all combinations of same column and columns to the right [ ] Combination authorised

plus the entire row to the right and the columns below | | Combination not authorised, based on other legislation
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Harmonisation of the methodology for drift en drift Harmonisation of the methodology for drift en drift

reducing measures at a zonal level reducing measures at a zonal level

= Workshop
o At 1-2 December 2010 a workshop willbe organised in
Wageningen, The Netherlands.
e In this workshop the objectives and approach will be
addressed.

= Approach

Identification of the drift data with differentiation to crops
(arable, fruit orchards)

2 ldentification of main driving factors for drift deposition to

surface water or non target zones
Identification of the most important measures to reduce drift
Quantification of the main driving factors, reference drift data

5 Development of methodology to assess/implement drift
reducing measures (drift classes of different measures)

« For this workshop representatives of the Member States
will be invited.

« The focus will be on representatives from research and
assessment agencies.

[ misnT Aeseanc inTERNATIONAL 7] "iANT mEscamcu nTERNATIONAL
........... rzm - WA En1n0 €D
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