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Table S1. In total, 24 pesticide fate models were selected. The variables that were used in each pesticide fate model are indicated by ‘x’ (Table 1).  

 
Model Advection Baseflow 

By-pass 

flow 
Convection Deposition Diffusion 

Dispersion/ 

dissolution 
Dissipation 

Evapo-

transpiration 
Infiltration 

1 BASINS  
         

x 

2 CASCADE-

TOXSWA  

         
x 

3 Chemical 

fate model  

x 
   

x 
    

x 

4 CliMoChem  x 
    

x 
    

5 CoZMo-

POP-2 model  

x 
     

x 
 

x 
 

6 CRACK-NP  
  

x 
      

x 

7 Dynamic 

multimedia 

environment

al fate model 

    x x x   x 

8 EPIC          x  

9 GIBSI          x 

10 GLEAMS 
       

x x x 

11 HSCTM-2D  x 
   

x x x 
   

12 LEACHM 
        

x x 

13 MACRO 
 

x 
 

x 
 

x 
  

x x 

14 OPUS  
        

x x 

15 PEARL  
 

x 
 

x 
 

x x x x x 

16 PELMO  
 

x 
    

x 
  

x 

17 PESTLA 
 

x 
 

x 
  

x 
  

x 

18 PLM  
  

x 
  

x 
  

x x 

19 PRIMET  
        

x x 

20 PRZM  x 
    

x x 
  

x 



21 RZWQM 
 

x x 
    

x x x 

22 SESOIL  x 
   

x x 
  

x x 

23 SIMULAT  
  

x 
    

x x x 

24 SWAT  
         

x 

 

Model 

Lateral 

throughflo

w 

Percolati

on 

Plant 

uptake 
Sorption 

Surface 

runoff 

Transformation 

and 

degradation 

Volatilization Wash-off 
Water 

erosion 
Wind drift 

1 BASINS  

 
x 

 
x x 

  
x 

  

2 CASCADE-

TOXSWA  

 
x 

  
x 

   
x x 

3 Chemical 

fate model  

 
x 

  
x x 

 
x 

  

4 CliMoChem  
     

x x 
   

5 CoZMo-

POP-2 model  

x 
 

x x x x x x 
  

6 CRACK-NP  
 

x 
 

x 
      

7 Dynamic 

multimedia 

environment

al fate model 

 x    x x   x 

8 EPIC  
    

x 
   

x x 

9 GIBSI 
    

x 
   

x 
 

10 GLEAMS 
 

x 
  

x 
  

x 
  

11 HSCTM-2D  
   

x 
 

x 
  

x 
 

12 LEACHM 
 

x x x x 
     

13 MACRO x x 
 

x x x 
    

14 OPUS  
 

x 
  

x x 
  

x 
 

15 PEARL  
 

x x 
  

x x x 
  

16 PELMO  
 

x x x x x x x x 
 

17 PESTLA 
 

x 
 

x 
 

x 
    

18 PLM  
 

x 
 

x 
 

x 
    

19 PRIMET  
 

x 
  

x 
 

x 
  

x 

20 PRZM  
 

x x x x x 
  

x 
 

21 RZWQM 
 

x x x x 
 

x 
   



22 SESOIL  
 

x 
 

x x x x x x 
 

23 SIMULAT  
    

x 
     

24 SWAT  
 

x 
 

x x 
  

x x 
 

 

Table S2. How often a variable was used in the selected pesticide fate models and the processes that were mapped in this 

study. 

Variables # models that use this 

variable 

Processes that were mapped in this study 

Infiltration 20 Leaching 

Percolation 18 Leaching 

Surface runoff 17 Surface runoff generation, transfer, accumulation 

Transformation and degradation 13  

Sorption 13 Soil storage and filtering capacity 

Evapotranspiration 12 Volatilization 

Water erosion 9 Erosion 

Volatilization 8 Volatilization 

Diffusion 8  

Dispersion 7  

Wash-off 8  

Advection 6  

Plant uptake 6  

Base flow 5  

By-pass flow 4  

Deposition 4  

Dissipation 4  

Wind drift 4  

Convection 3  

Lateral through flow 2  

 

  



 

Table S3. Additional information on the existing geospatial datasets that were used in this study for creating maps of the processes associated 

with pesticide fate after spraying. 

Property Unit Database 
Spatial 

resolution 

Spatial 

coverage 

Temporal 

resolution 

Temporal 

coverage 
Source 

Cation Exchange 

Capacity 
cmol + /kg SoilGrids 

30-arc 

second 

Sub-Saharan 

Africa 
 Static   [1] 

Clay content % SoilGrids 
30-arc 

second 

Sub-Saharan 

Africa 
Static  [1] 

Depth to bedrock cm SoilGrids 
30-arc 

second 

Sub-Saharan 

Africa 
Static  [1] 

Elevation m SRTM-DEM 3 arc-second Global Static  [2] 

Enhanced Vegetation 

Index 
-- Weiss et al., 2014 

30-arc 

second 
Global Static  [3] 

Flow accumulation m HydroSHEDS 
30 arc-

second 
Global Static  [4]  

Groundwater depth m  
30-arc 

second 
Global Static  [5] 

Land use class -- MCD12Q1 
30-arc 

second 
Global Yearly 2001–2012  [6]  

Potential 

Evapotranspiration 
mm/month 

CGIAR-CSI 

GeoPortal  

30-arc 

second 
Global Static 

Long-term 

average 

1950-2000 

[7] 

Rainfall erosivity MJ·mm/ha/ h/yr USLE  
30 arc-

second 
Global Static  [8] 

Relative humidity % 
Global Forecast 

System  

15 arc-

minute 
Global 16-day 

2015-

present 
[9] 

Sand content % SoilGrids 
30-arc 

second 

Sub-Saharan 

Africa 
Static  [1] 

Silt content % SoilGrids 
30-arc 

second 

Sub-Saharan 

Africa 
Static  [1] 

Slope ° SRTM-DEM 3 arc-second Global Static  [2] 

Soil drainage class -- AfSoilGrids250m 
30-arc 

second 

Sub-Saharan 

Africa 
Static  [10] 



Soil moisture mm 

NASA-USDA 

SMAP Global 

Soil Moisture 

Data 

15 arc-

second 
Global 3-days 

2015 - 

present 
[11] 

Soil organic matter 

content 
‰  SoilGrids 

30-arc 

second 

Sub-Saharan 

Africa 
  [1] 

Property Unit Database 
Spatial 

resolution 

Spatial 

coverage 

Temporal 

resolution 

Temporal 

coverage 
Source 

Soil pH in H2O -- SoilGrids 
30-arc 

second 

Sub-Saharan 

Africa 
Static  [1] 

Soil structure class -- HWSD 
30-arc 

second 
Global Static  [12] 

Soil thickness cm S-World 
30-arc 

second 
Global Static  [13] 

Solar radiation kJ/m2/day WorldClim V.2.  
30-arc 

second 
Global 

Long-

term 

monthly 

average 

1950-2000 [14] 

Stream length m HydroSHEDS 
30 arc-

second 
Global Static  [4] 

Temperature °C MOD11A1 V6  
30-arc 

second 
Global 1-day 

2000-

present 
[15] 

Watershed area m2 HydroSHEDS 
30 arc-

second 
Global Static  [4] 

Wind velocity m/s WorldClim V.2.  
30-arc 

second 
Global 

Long-

term 

monthly 

average 

1950-2000 [14] 

 

  



Table S4. An insecticide residue database was compiled from a literature review in Web of Knowledge. The table includes the search terms that were used to 

find studies that measured insecticide residues in soil, sediment, water and air. The following data were systematically extracted: year and month(s) of sampling, 

collection methods and depth, extraction method, quantification method, limit of quantification and detection, insecticide type and class, detected insecticide 

concentration and geographical coordinates.  

‘pyrethroid’ AND spati*’ OR ‘pyrethroid’ AND ‘map*’ 

‘organophos AND spati*’ OR ‘organophos’ AND ‘map*’ 

‘carbamate’ AND spati*’ OR ‘carbamate’ AND ‘map*’ 

‘pyrethroid’ AND ‘watershed’ OR ‘run-off’ OR ‘groundwater’ OR ‘drift’ OR ‘deposition’ OR 

‘precipitation’ OR ‘soil’ OR ‘sediment’ OR ‘coverage’ OR ‘atmosphere*’ 

‘organophos* AND ‘watershed’ OR ‘run-off’ OR ‘groundwater’ OR ‘drift’ OR ‘deposition’ OR 

‘precipitation’ OR ‘soil’ OR ‘sediment’ OR ‘coverage’ OR ‘atmosphere*’ 

‘carbamate AND ‘watershed’ OR ‘run-off’ OR ‘groundwater’ OR ‘drift’ OR ‘deposition’ OR 

‘precipitation’ OR ‘soil’ OR ‘sediment’ OR ‘coverage’ OR ‘atmosphere*’  

‘residu*’ AND ‘pyrethroid’ OR ‘organophos*’ OR ‘carbamate’ AND ‘COUNTRYNAME’ NOT 

‘indoor residual spray*’ 
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