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In today’s workshop, we will go through some of the steps of the plugin, from exploring the 

internal APRIORA database until the calculation of API concentration in river sections and 

finally perform the risk assessment. The goal of the exercise is to take a first look at some 

functionalities of the tool and build confidence in using the plugin. 

As first step, please open QGIS and follow the instructions: 

1. Go to Plugins/Manage and Install plugins 

2. Click on All 

3. Look for “APRIORA” in the search bar 

4. Click on Install Plugin (Fig. 1) 

 

Figure 1. Install the APRIORA plugin. 

After successfully installed the plugin, scroll down and in the More info section click on the 

homepage link (Fig. 2). 

 

Figure 2. Where to find the homepage link. 
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The link brings to the plugin’s manual. In this document you can find important information 

related to the structure of the tool and the theory behind it. 

In the menu on the left side, you will find a chapter called “Dummy data”. Please go to that 

section and click on the link within the text. 

Here you can find the data that we will use for the workshop. Download the folder called 

“15_06_26_Workshop” and then extract all the files. After extracting all the files, open the 

QGIS project folder and click on the “workshop.qgz” file. 

Exercise 1 – “API parameter selection” 

In this exercise we will learn how to use the “API parameter selection” tool. This tool is giving 

the user the access to the APRIORA’s internal database related to consumption data, removal 

rates and PNEC values. It is also possible to add new substances and removal rates in the 

database or edit the original ones.  

The APRIORA plugin with all its tools can be found in the “Processing Toolbox” on the right-

side menu (Fig.3) . If you have problems finding the tool, please contact one of the teachers. 

 

Figure 3. How to find the APRIORA plugin. 

Input data: 

• WWTP.shp 

 

Workflow: 

1. Go in the Processing Toolbox and look for the APRIORA plugin. Click on API emission 

and open “5 – API parameter selection” 
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2. If you notice, there are 4 windows: 

• Consumption data 

• Removal rate 

• PNEC values 

• WWTP locations 

We will go through each one of them. 

Consumption data 

3. In the table containing all the consumption data, select the row containing 

“Diclofenac” for 2023, Germany, Mecklenburg-Vorpommern. 

4. Click on “Add to the selection”. 

Now let’s imagine that we want to add a custom substance that is not in the database or 

update an already existing one (e.g., Clarithromycin consumption in 2025). 

5. Click on the “+” icon 

6. Go to the bottom of the table and fill out the fields as follow (mandatory fields are 

marked with (*)):  

a. “Excreted emission” = 54.4 (double as the 2023 value) 

b. “API name” = Clarithromycin 

c. “year” = 2025 

d. “country” = Germany 

e. “region” = Mecklenburg-Vorpommern  

f. The other fields can be kept empty. 

7. Add to the selection the newly added API by repeating the steps 4 and 5 (Fig. 4). 

 

Figure 4. Interface of the “Consumption data” window within the API parameter selection tool. 
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Removal rate 

8. Go to the “Removal rate” window. Here are displayed the removal rates for each 

substance included in the APRIORA database. In case you would like to change or add 

the removal rate for a specific substance, here it is possible to do so. During this 

workshop, we will not change or add any value. 

PNEC values 

9. Go to the “PNEC values” window. Here are displayed the PNEC values for each 

substance included in the APRIORA database. Three different types of risk are 

considered: Environmental (ERA), Human Health (HHRA) and Antimicrobial Resistance 

Risk Assessment (AMR-RA). In case you would like to change or add the removal rate 

for a specific substance, here it is possible to do so. During this workshop, we will not 

change or add any value. 

10. Click on “Export table” and select a folder where it will be saved. This table will be an 

input for tool 8 and it is possible to share it with other users too. 

WWTP locations 

11. Go to the “WWTP locations” window 

12. Fill out the fields as follow: 

a. Select WWTP file: WWTP 

b. ID field: gid 

c. Name field: ka_name 

d. Technical Class: tech_class 

13. Click on “Load Table” 

14. Change the removal rate of Diclofenac in KA Groß Lüsewitz to 0.75. 

15. After all the edits, click on “Export Table” and save the output. This table will be an 

input for tool 6 and it is possible to share it with other users too (Fig. 5). 

 

Figure 5. Interface of the "Custom table" window within the API parameter selection tool. 
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Output: 

• PNEC.csv 

• API_paramters.csv 

Exercise 2 – “Emission Loads” 

In this exercise we will get our hands on the second tool, “Emission Loads”. What exactly does 

this tool do? The tool calculates the emission loads (in kg/a) from the WWTP emission points 

for each substance selected by the previous tool.  

Input data: 

• WWTP.shp 

• API_parameters.csv (from Exercise 1) 

Workflow: 

1. Go in the Processing Toolbox and look for the APRIORA plugin. Click on API emission 

and open “6 – Emission Loads” 

2. Choose “WWTP.shp” as input for Emission Points of WWTP 

3. Select “conn_inh.” as Connected Inhabitant field 

4. Select “Wastwater_” as WWTP annual effluent flow [m3/a] 

5. Select “API_parameters” as API Parameters Table 

6. Click on Run (Fig. 6) 

 

 

Figure 6. Configuration of the Emission Loads tool. 
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Output: 

• Emission Loads.shp 

Open the attribute table of “Emission Load.shp” and check its features (Fig. 7). You will notice 

that the ID, the name field and the WWTP effluent from the original file have been kept. On 

top of that, you will find 2 new columns that represents the load calculated for the substances 

selected. Each row refers to the load calculated at each WWTP emission point. 

 

Figure 7. Attribute table of “Emission Load.shp” 

 

Exercise 3 – “Accumulation” 

In this exercise we will learn how to use the “7 – Accumulation” tool. This tool calculates load 

and concentration in river sections of APIs selected with Exercise 1.  

The tool can be found under “Processing Toolbox” → “APRIORA” → “API emission” →  

“7 – Accumulation”. 

 

Input data: 

• Emission Loads.shp (from Exercise 2) 

• river_level.shp 

 

Workflow: 

1. Go in the Processing Toolbox and look for the APRIORA plugin. Click on API emission 

and open “7 – Accumulation” 

2. Under API Load select the Emission Loads.shp from “6 – Emission Loads”.  

3. In Select APIs to accumulate, click on fields containing the API load that you want to 

accumulate (Fig. 8). 
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Figure 8. Configuration of Select APIs to accumulate. 

 

4. Under River network select River level.shp 

5. Fill the following field as follow (Fig. 9): 

a. ID Field: NET_ID (id of the river section) 

b. Next Field: NET_TO (id of the downstream river section) 

c. Acc. Mean Flow: calc_Mean_  (accumulated mean flow) 

d. Acc. Mean Low Flow: calc_M_Low (accumulated mean low flow) 

 

 

Figure 9. Configuration of the Accumulation tool (Part A) 

 

6. Click on the three dots in the Dilution Ratio output and select “Create Temporary 

Layer” (Fig. 10) 

7. Click on Run  
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Figure 10. Configuration of the Accumulation tool (Part B) 

 

Output: 

• River accumulation.shp 

• Dilution Ratio.shp 

If you open the attribute table of “River accumulation.shp”, you can notice that the output 

contains 4 new columns for each substance that was selected. In Fig. 11 there is an example 

of Diclofenac. 

 

Figure 11. Attribute table of “River accumulation.shp”. 

- The first column represent the API load transferred to the river section. 

- The second column is the API load accumulated along the river network. 



9 
 

- The fourth column is the concentration calculated with annual mean flow values. 

- The fifth column is the concentration calculated with annual mean low flow values. 

In the attribute table of “Dilution Ratio”, we can instead find a column called “Dilu_Ratio” 

containing the dilution ratio calculated via the following formula: 

𝐷𝑅 =
𝑄𝑊𝑊𝑇𝑃,𝑒𝑓𝑓 + 𝑄𝑟𝑖𝑣

𝑄𝑊𝑊𝑇𝑃,𝑒𝑓𝑓
 

Exercise 4 – “Risk Assessment” 

This tool calculates the final risk for each river section. In addition to individual PNEC 

calculations, a Component Cumulative Risk Index (CCRI) is calculated to provide an overall 

assessment when multiple APIs are selected. This single value summarizes the combined risk 

from all tested substances in each river section, giving the user a quick, comprehensive view 

of the situation. 

The tool can be found under “Processing Toolbox” → “APRIORA” → “API emission” →  

“8 – Risk Assessment”. 

Input data: 

• River accumulation.shp (from Exercise 3) 

• PNEC.csv (from Exercise 1) 

 

Workflow: 

1. Go in the Processing Toolbox and look for the APRIORA plugin. Click on API emission 

and open “8 – Risk Assessment” 

2. Choose River accumulation.shp as input for “River accumulation” 

3. Select the fields containing the concentration of APIs for the risk assessment. This 

selection should include only columns containing concentrations in ng/L (Fig. 12) 

 

 

Figure 12. Configuration of Select APIs for risk assessment. 
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4. Select NET_ID as “ID Field” 

5. Choose PNEC.csv as input for “PNEC Table” 

6. Select ERA and AMR-RA as risk assessment types 

7. Click on Run (Fig. 13) 

 

Figure 13. Configuration of Risk Assessment tool. 

Output: 

• Risk assessment.shp 

The output is a line shapefile containing the same geometry of “River accumulation.shp” (Fig. 

14). The attribute table instead, has the same API concentration columns plus ERA and HHRA 

fields for both conditions (mean flow and mean low flow) for each API selected. Finally, the 

last four columns represent CCRI for ERA and HHRA for the same two conditions. 

 

Figure 14. Attribute table of “Risk assessment.shp” 
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In this example, the style of “Risk assessment.shp” is based on the value of CCRI_amr.  

If we would like to display the ERA of Diclofenac, we can change the style by doing so: 

1. Right click on “Risk Assessment” → “Properties” → “Symbology” 

2. Click on “Style” situated at the bottom of the window and then select “Load Style” 

3. Click on the three dots and look for the “15_06_26_Workshop” folder 

4. Click on the folder “styles” and select “risk_assessment_ERA_line” 

5. Click on “Load Style” 

6. In the “Value” field, select “era_Dicl” and then click on OK 

Bonus exercise – Mitigation options 

A dedicated tool for applying different mitigation options has not been designed yet, 

nevertheless it is still possible to complete this task with some basic QGIS tool. We will explore 

three different options: 

• Option I: Upgrade treatment type 

• Option II: Relocate the WWTP 

• Option III: Redirect treated effluent 

Option I: Upgrade treatment type 

Upgrade the treatment type means for example that a WWTP is upgraded from a tertiary to a 

quaternary treatment. Here is how we can do it: 

1. Go to the attribute table of WWTP.shp  

2. Click on the “Toggle editing mode” (pencil icon in the top left corner) 

3. Click on the “New field” icon (Fig. 15) 

4. Add a new field called “TC_upgr”, type “Integer (32 bit)” (Fig. 15) 

 

Figure 15. Add a new field in the WWTP layer 
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5. In the drop-down menu, select “TC_upgr” between all the available fields 

6. In the equation box, write “tech_class” and click on “Update All” (Fig.16) 

 

Figure 16. Populating the "TC_upgr" field 

7. Change the value of “TC_upgr” from one of the WWTPs to “4” 

8. Save the edit 

9. Re-do the exercise 1-4 to see the updated concentration values and the new risk maps 

 

Option II: Relocate the WWTP 

Another mitigation option could be to relocate the WWTP to other larger facilities with higher 

removal rates. It is possible to do it accordingly: 

1. Go to the attribute table of WWTP.shp 

2. Click on the “Toggle editing mode” (pencil icon in the top left corner) 

3. Click on the “New field” icon 

4. Add a new field called “conn_upgr”, type “Integer (32 bit)” 

 

Figure 17. Add a new field in the WWTP layer 
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5. In the drop-down menu, select “conn_upgr” between all the available fields 

6. In the equation box, write “conn_inh” and click on “Update All” (Fig. 18) 

 

Figure 18. Populating the "conn_upgr" field 

7. Remove the value of “conn_upgr” from one WWTP and add it to another WWTP. For 

example, let’s transfer all the connected inhabitants from Gubkow to Petschow  

(Fig. 19) 

 

Figure 19. Transfering the connected inhabitants from one WWTP to another 

8. Save the edit 

9. Re-do the exercise 1-4 to see the updated concentration values. 

IMPORTANT: in exercise 2, you need to select “conn_upgr” for the connected 

inhabitant field. If you select “conn_inh”, you won’t see any difference. 

 

Option III: Redirect treated effluent 

Finally, a last mitigation option is to redirect the discharge point of a WWTP to a larger or  

less-sensitive receiving water body. The steps to do this are: 

1. Left click on emission_load.shp in order to have it as your active layer 

2. Click on the “Toggle editing mode” (Fig.20) 

3. Click on “Vertex Tool” (Fig. 20) 
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Figure 20. On the left, location of "Toggle Editing" button. On the right, location of the "Vertex Tool" button. 

 

4. Click on the emission point that you want to redirect and move it to a different river 

section (e.g., let’s move the emission point of Groß Lüsewitz (Fig.21)) 

 

Figure 21. On the left, original location of Groß Lüsewitz emission point. On the right, new emission location point. 

5. Save the edit 

6. Re-do the exercise 3 and 4 to see the updated concentration values and risk maps. 

 

Double bonus exercise – Hydro-Module group of tools 

We started our workshop with tool 5, but what are the other four tools before that? Well, the 

other tools are grouped in a group called Hydro-Module, which provides an estimation of 

yearly mean flow and yearly mean low flow for each subcatchment or river section within a 

specified catchment area. This estimation is made by Random Forest, which uses the 

catchment’s geographical characteristics as predictors and water flow data collected from 

gauging stations to calibrate and validate the approach. 

Feel free to try out these tools and try to estimate flow in the whole Warnow catchment. You 

find the workflow in the manual under “Hydro-Module” and the necessaries data in the 

“Dummy data” section.  
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For questions or feedback: cristiano.guidi2@uni-rostock.de 

QR code for the APRIORA plugin manual: 
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