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Table S1. Basic input data used in the application example and their origin. 

Topic Basic Input Data 1 Dataset Source 
Modeling 
units 

Analytical units Administrative boundaries [1] 
Digital elevation model [2] 

Point sources Wastewater treatment plants [3] 
Industrial direct dischargers [4] 
Abandoned mining sites [5] 

Average elevation, average slope Digital elevation model [2] 
 precipitation [6] 

Area area of surface water bodies, 
area of wetlands, 
area of arable land, 
area of grassland, 
area of naturally covered surfaces, 
area of settlements, 
area of impervious surfaces, 
area of open spaces, 
area of mountain regions, 
area of surface mining, 
area of impervious commercial areas 
within settlements 

CORINE Land Cover [7] 
Degree of sealing [8] 

percentage of tile drained areas in 
agricultural land 

 [9] 

area of impervious surfaces within 
settlements inside agglomeration areas 

CORINE Land Cover [7] 
Degree of sealing [8] 
Agglomerations of Germany [10] 

area of main rivers,  
area of tributaries,  
area of lakes along main rivers,  
area of lakes along tributaries  

 [11] 

length of combined sewers  
length of sanitary sewers 

Statistics on public waste water 
disposal 

[12] 

Runoff monthly precipitation Precipitation [6] 
Runoff (calculated in pre-processing) Modeled precipitation (grid) [6] 

Water levels at gauges [13] 
Longterm evapotranspiration Evapotranspiration [14] 
Discharge from wastewater treatment 
plants  

Statistics on public waste water 
disposal 

[12] 

Wastewater treatment plants [3] 
Inhabitants number of inhabitants Number of inhabitants for NUTS-3 

level 
[15–16] 

Population (GEOSTAT-raster) [17] 
Population in Europe [18] 

number of inhabitants connected to 
separate sewers and WWTP², 
percentage of inhabitants connected to 
separate sewers, 
percentage of inhabitants connected 

Statistics on self-supply and -disposal 
in water for private households 

[19] 
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separate sewers and WWTP ², 
percentage of inhabitants only connected to 
sewers, 
percentage of inhabitants not connected to 
sewers 
Water consumption (inhabitant specific) Public water supply and disposal [20] 

Sewer 
systems 

storage volume of stormwater 
sedimentation tanks in separate sewer 
systems 

Statistics on public waste water 
disposal 

[12] 

storage volume of stormwater overflow 
tanks in combined sewer systems, area 
specific 

Statistics on public waste water 
disposal 

[12] 

percentage of storage volumes of 
throughflow tanks in the total storage 
volume of stormwater sedimentation tanks 
(US_ss_SHR_vol_tft_sst) 

Statistics on public waste water 
disposal 

[12] 

percentage of storage volumes of 
throughflow tanks in the total storage 
volume of stormwater overflow tanks 
(US_cso_SHR_vol_tft_sot) 

stormwater cadastre [21–22] 

1 The processing steps are described in detail in [23–25]; ² waste water treatment plant. 

Table S2.Substance specific input data used in the application example. 

Path Input Data Unit Source
AM copper emissions via abandoned mining (point sources) kg/a [5] 
ID copper emissions via industrial direct dischargers (point sources) kg/a [4] 

WWTP 
copper concentration in runoff via waste water treatment plants 

(point sources) µg/L [24] 

US copper inhabitant load mg/(E·a) [23,26] 

 copper surface load from impervious surfaces within 
agglomeration areas 

g/(ha·a) [27] 

 copper surface load from impervious surfaces g/(ha·a) [27] 
 percentage of dissolved copper inhabitant load % [28] 
 copper concentration in runoff from commercial areas µg/L [28] 

AD copper deposition rate g/(ha·a) [29] 
SR copper concentration in precipitation µg/L [29] 

 copper emissions from fertilizer via surface runoff from 
vegetation covered surfaces 

kg/a [30–40] 

ER copper content in topsoil of agricultural land mg/kg [41] 
 copper content in topsoil of naturally covered surfaces mg/kg [41] 

GW copper concentration in runoff via groundwater µg/L [42] 
TD copper concentration in runoff via tile drainage µg/L [43] 
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