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Wolfram König, Stephan Marahrens, Anne Osterwald, Judith Klein, Michael Klein, Kai Thomas, Stephan Hannappel

Objective and method
The work was conducted to identify agricultural areas in Germany 
with high risk for pesticide leaching by using the method of spatially 
distributed leaching modelling (SDLM). 

A new versions of GeoPELMO DE was developed and two modelling 
approaches were tested, the FOCUS leaching approach based on 
matrix flow (FOCUS L) and an extended approach including runoff, 
macropore flow and drainage (FOCUS L+R+M+D).

Finding (see presentation S2O13)

Nationwide predicted leachate concentrations are often more con-
servative than the currently used national approach based on the 
FOCUS groundwater scenario Hamburg. This finding is consequently 
observed across the two tested modelling approaches.

Scenario selection
As a consequence, alternative scenarios were selected from two model 
versions of GeoPELMO DE (FOCUS L and FOCUS L+R+M+D). They were 
tested on 11 active substances and 34 metabolites with different 
properties (Fig. 1) to analyse whether they represent a targeted 80±5th

spatial percentiles of nationwide climate-soil conditions.

As an example, the predicted environmental concentrations from the 
two scenarios Hohwacht (Fig. 2) and Burgwald-B. (Fig. 3) are 
compared as percentiles with the nationwide concentrations from 
GeoPELMO DE, version FOCUS L+R+M+D. 

In general, some scenarios represent a rather narrow percentile range 
around the 80th spatial percentile, while others represent a very broad 
range of percentiles. The results are more heterogeneous for 
metabolites in general, and when additional processes such as runoff, 
macropore flow and drainage were included in the modelling.

Discussion
The results raise the question whether only spatial models are able to 
equally predict an accurate temporal and spatial percentile for all 
active substances and metabolites from numerous pesticide use 
situations? 

Individual climate-soil-combinations can serve as an approximation, 
although in specific cases it must always be expected that there may 
be deviations from the results of a geo-version of the model. This also 
applies to the assessment of various metabolites in one degradation 
scheme. It remains therefore difficult to recommend the use of 
individual scenarios for different substance properties, crops or PPP 
application patterns. Uncertainties factors may be required.

Reference
M. Klein, J. Klein, S. Hannappel, K. Thomas, S. Seifert, M. Trapp: 

Protect groundwater from plant protection products. – Spatial distributed leaching 
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9854/10464/Burgwald-B. (selected for metabolites) compared to GeoPELMO DE FOCUS L+R+M+D

0

10

20

30

40

50

60

70

80

90

100

A
zo

xy
st

ro
b

in
 (

A
S)

C
yP

M
 (

M
)

B
en

ta
zo

n
e 

(A
S)

N
-m

et
h

yl
-b

en
ta

zo
n

e 
(M

)

C
h

lo
ro

th
al

o
n

il 
(A

S)

R
18

22
8

1 
(M

)

R
41

78
8

8 
(M

)

R
41

94
9

2 
(M

)

C
lo

th
ia

n
id

in
 (

A
S)

M
N

G
 (

M
)

TZ
N

G
 (

M
)

N
TG

 (
M

)

D
if

lu
fe

n
ic

an
 (

A
S)

A
E 

0
5

42
29

1
 (

M
)

A
E 

B
1

07
1

37
 (

M
)

Fl
u

fe
n

ac
et

 (
A

S)

FO
E 

Th
ia

d
o

n
e 

(M
)

TF
A

 (
M

)

Im
az

am
o

x 
(A

S)

C
L 

31
2

62
2 

(M
)

C
L 

35
4

82
5 

(M
)

Is
o

p
ro

tu
ro

n
 (

A
S)

D
es

m
et

h
yl

-I
P

U
 (

M
)

D
id

es
m

et
h

yl
-I

P
U

 (
M

)

1
-O

H
-I

P
U

 (
M

)

2
-O

H
-I

P
U

 (
M

)

M
et

az
ac

h
lo

r 
(A

S)

4
79

M
04

 (
M

)

4
79

M
08

 (
M

)

4
79

M
09

 (
M

)

4
79

M
01

1 
(M

)

S-
M

et
o

la
ch

lo
r 

(A
S)

N
O

A
4

36
61

1
 (

M
)

ES
A

 (
M

)

C
G

A
36

82
0

8 
(M

)

O
X

A
 (

M
)

C
G

A
37

73
5

 (
M

)

C
G

A
40

17
2

 (
M

)

C
G

A
50

72
0

 (
M

)

Te
rb

u
th

yl
az

in
e 

(A
S)

M
T1

3 
(M

)

M
T1

 (
M

)

M
T1

4 
(M

)

LM
5

 (
M

)

LM
6

 (
M

)

A
ri

th
m

et
ic

 m
ea

n
 (

A
S)

A
ri

th
m

et
ic

 m
ea

n
 (

M
)

P
er

ce
n

ti
le

 [
%

]

6135/2620/Hohwacht (selected for a.s., metabolites) compared to GeoPELMO DE FOCUS L+R+M+D


	Folie 1: Scenario selection for Germany  based on SDLM with GeoPELMO DE (S2P01)

