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Introduction 
By December 2012, EU Member States must complete and initiate 
the implementation of the National Action Plans (NAP), that will 
make it possible to reach the objectives of the new EU directive on 
the sustainable use of pesticides (2009/128/EC). The German NAP 
is designed to provide incentives for further risk reduction with the 
overall goal to reduce the risk potential by 25 % until 2020. 
A core component of the NAP (http://nap.jki.bund.de) is the manage-
ment of hot-spots (HS) - temporally and spatially defined fields of 
action with increased risk associated with plant protection 
products. In this study a tiered approach for hot spot identification 
and management evaluation was developed (Fig.1). 

 

 
 

 

 
 

 

 

 

 

Fig. 3: GIS evaluation of entrance points 
and run-off pathways for surface waters 
(A) and possible drift  inputs within 75 
m distance (B) 

Fig. 2: Preselected stream network with acute aquatic risk potential calculated with 
SYNOPS-GIS for all applied active ingredients (A) and for three active ingredients which are 
used frequently and trigger high risk potentials (B: Isoproturon; C: Spiroxamine; D: 
Esfenvalerat) 
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 Drift loads were assessed with a 
probabilistic approach according 
to  Golla et al. (2011). Each stream 
segment receives a load from one 
wind direction. The application 
date is derived from the survey, 
the appl. time is distributed 
randomly from 6:00-11:00 and 
17:00-19:00.  

 A GIS evaluation on the entrance 
points and runoff-pathways from 
critical source areas was 
conducted (Fig.3).  

 In combination with a runoff 
model (SYNOPS) initial loads of 
the stream segments were 
evaluated for all a.i.‘s.. Random  
distribution of the runoff loads 
during the day of the rain event  
(24h) was assumed.  

 The initial concentration for the stream segments is calculated 
according to the water body volume (variable).  

 Concentrations are calculated on segment level from March to 
June in 0.1s time steps for different predefined hydrological 
characteristics (Bach et al. 2004, assumptions are immediate 
diffusion and no loss mechanisms as adsorption and 
degradation) 

Fig. 4: Assessments on segment level  with the stream network model for two active 
ingredients (A: Isoproturon and B: Esfenvalerat). For each segment the mean concentrations 
over an interval of 1/2 hour. A residence time of 4 s/m for natural surface waters with medium 
slope and a relative discharge of 0.2 m3/s was assumed. Segments which exceed  once the 
threshold value  (min NOEC for aquatic organisms) are marked red.  
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Overall Approach 
The suggested approach….  
is tiered in four steps: 

Method 
 Detection of watersheds with high aquatic risk potential 

associated with plant protection products. The compliance to 
product specific drift mitigation requirements can be considered 
in this analysis (Fig. 1).  A random distribution of application 
calendars according a field based survey was assumed (Fig. 2). 

Results and Discussion  
The developed watershed tool allows to calculate sliding mean 

concentrations over varying time intervals (e.g. 1/2 h in Fig. 4). 

Stream segments which exceed a certain trigger concentration 

can be identified and segments with specific concentration 

pattern in given time windows can be addressed.  

The introduced approach enables us to identify stream segments 

with high risk potential and to address segments with a high 

frequency of critical risk potentials in a given time window. 

With this approach different scenarios of risk mitigation measures 

can be  analyzed and compared, like the compliance to product 

specific drift mitigation requirements and the implementation of 

fixed non crop zones. 
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Step 2: Monitoring data from WFD activities or other monitoring 
programs are used for validation purposes.  

Step 3: Review of existing regional risk mitigation measures (RMM), 
adaption in cooperation with official local extension services.  

Step 4: A model based control of success is performed to assess the 
regional effectiveness of the selected RMM before putting those 
into practice.  

Step 1: Hot spot identi-
fication is conducted on two 
 spatial levels (a) A first pre-
selection of catchments (Ø75km²) 
 according to their aquatic risk potential 
using the indicator model SYNOPS-GIS 
 (Fig. 1). and (b) an in depth analysis at stream segment level for 
selected catchments  (Fig. 4) 

Fig. 1: Calculated aquatic 
risk potentials for field 
crops in NRW, with (A) 
and without (B) product 
specific drift mitigation 
measures 
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