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Summary 

SHORT DESCRIPTION 

This document intends to describe the media support developed to represent cause-effect 
relationships between status and pressure/impact and cross link. 

Interactive tables have been built to underline and specify which are the main pressure 
elements on ecosystem components due to HP facilities, showing for every HP facility the 
corresponding impact on each ecosystem status component and assigning to each one an 
impact value. 
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Introduction 

 

This document intends to describe the media support developed to represent cause-effect 
relationships between status and pressure/impact and cross link on river status components. 

 

Interactive tables have been built to underline and specify which are the main pressure elements on 
ecosystem components due to HP facilities, showing for every HP facility the corresponding impact on 
each ecosystem status component and assigning to each one an impact value. 

 

The tables resume hundred of scientific papers analyzed during the project implementation 
representing the more advanced and significant scientific articles in this domain. 

 

All those papers are very focused on particular biological communities or / and specific impacts but 
they often do not give an overall view allowing the identification of more reactive river components and 
the definition of impacts size. 

 

For the reasons above mentioned, we tried to compact in a media support a lot of spare information 
useful to support the better environmental indicators choice and Multi Criteria Analysis feeding. 
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Media support to represent the cause – effect relationships between 
status and pressure/ impact and cross link 

 

The media support to represent the cause – effect relationships between status and pressure/ impact 
and cross link consists of a Excel folder containing five tables, two Pivot tables and two interactive 
graphs listed below and described into the following paragraphs: 

1. HP impacts on river components 

2. Impacts indicators names 

3. Impact code 

4. Work sheet for Pivot table 

5. HP schemes versus status components 

6. Status components versus HP schemes 

7. HP schemes versus status components graph 

8. Status components versus HP schemes graph 

9. List of status components indices 

1. HP impacts on river components 

 

Figure 1 – HP impacts on river components table 

 

The purpose of this table (Figure 1) is to underline and specify which are the main pressure elements 

on ecosystem components due to HP facilities:  

 identifying which elements produce effectively an impact on different fluvial ecosystem 

components;  

 by assigning them a value for each component of fluvial ecosystem that represents the impact 

degree. 

As shown in Figure 2, for the evaluation of the HP facilities impacts on river ecosystems 4 general HP 
schemes have been considered: 
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1. Reservoirs and dams 

2. Hydropeaking 

3. River engineering structures  

4. Water diversion/run off 

 

 

Figure 2 – General HP schemes occurence 

 

To detail if, how and how much every general HP scheme produces an impact on each river 

ecosystem status component 19 HP effects have been selected (Figure 3): 

1. Loss of river continuity  

2. Reduced downstream current speed  

3. Increased upstream water depth    

4. Reduced downstream discharge  

5. Reduced  downstream wetted area  

6. Reduced sediment and bed-load downstream transport 

7. High loads of suspended sediment for sediment flushing 

8. Sudden increase of water turbidity for sediment flushing 

9. Sudden increase of discharge and current speed for sediment flushing 

10. Increased upstream sedimentation  and colmation of the interstitial 

11. Mitigation of natural floods and discharge fluctuations 

12. Fragmentation of habitats 

13. Turbine mortality and injuries 

14. Artificial hydrological regime with surge and sunk periods 

15. Sudden high currents with high sediment loads 

16. Reduced stable wetted area  

17. Loss of soil and bank dynamics  

18. Artificial or stabilized riverbeds, channels, piping 

19. Reduced  downstream water depth 
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Figure 3 – HP effects on river ecosystems 

 

 

Figure 4 – River ecosystem components affected by HP 

 

 

As showing in Figure 4, 9 river ecosystem components potentially impacted in composition, richness 

and quality by HP, have been considered: 

1. Benthic macroinvertebrates and hyporeic fauna  
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2. Fish fauna  

3. Macrophytes  

4. Phytobenthos  

5. Riparian vegetation  

6. Hydrological regime  

7. River bed structure and substrate  

8. Physico-chemical parameters  

9. Other components  

and each possible impact has been coded as shown below (Figure 5): 

 0 = no impact 

 1 = small impact 

 2 = significant impact 

 3 = high impact  

 

 

Figure 5 – Impact code 

2. Impacts indicators names   

As shown in Figure 6, following the short review & update of the effects of HP on biological 
communities this table contains a full/short description of: 

 4 general HP schemes to consider for the evaluation of the HP facilities impact on river 

ecosystems; 

 19 HP effects to considered to detailing if, how and how much every general HP scheme 

produces an impact on each river ecosystem status component. 
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3. Impact code  

This table (Figure 7) defines 4 different degree of impact  that every HP facility and its related effects  

could have on each river ecosystem status component and its associated impact value and a full/short 
description of each of them.  

 0 = no impact  

 1 = small impact  

 2 = significant impact  

 3 = high impact 

 

 

Figure 7 – Definition of the impact  code  

4. Work sheet for Pivot table  

The “4 Work sheet for Pivot table” contains the same data present in the "1HP impact on river 
components" sheet  but rearranged to allow the Pivot tables feeding. 

5. HP schemes versus status components  

 

Figure 8 – HP schemes versus status components table 

 

This is the Pivot table (Figure 8) connecting effects of HP schemes impacts the river ecosystem 

status components. This table can be used to detect if and how much specific HP facilities could 
produce an impact on the river ecosystem status components.  

The first column "HP schemes impacts" allows to flag the specific HP schemes impacts to consider 

choosing among the 4 identified as explained in the “1 HP impacts on river components” paragraph. 

The second column "HP impacts" allows to flag for each HP schemes impacts the related HP effects  

identified as explained in the “1 HP impacts on river components” paragraph. 

The following column "status components" allows to flag and screen river ecosystem status 
components to be considered in each specific case (i.e. benthic macroinvertebrates, fish fauna, 

macrophytes, hydrological regime and riparian vegetation could be considered but not phytobenthos 

because less reactive or / and due to lack of data related to this community). 

IMPACT DEFINITION VALUE

No impact Absence of impact on the considered river ecosystem component 0

Small impact Presence of a slight impact on the considered river ecosystem component 1

Significant impact Presence of an important impact on the considered river ecosystem component 2

High impact Presence of an elevated impact on the considered river ecosystem component 3
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The "impact target" column allows to flag and screen for each flagged river ecosystem status 
components the target elements to consider in each specific case (i.e. for fish fauna: fish size, fish 

age structures and fish species richness but not fish species quality because of genetic data lack). 

The Values Field shows the impact value assigned to each impact target element reflecting the effect 

of each HP impact as the Subtotal rules and columns show the mean value for each 
components/elements group. 

After flagging components and elements to consider in the specific case in the "7HP versus status 

components graph" sheet, it is possible to drawn an interactive graph showing for each HP scheme 

which are the status components more affected by each HP facilities. 

6. Status components versus HP schemes  

 

Figure 9 – Status components versus HP schemes 

 

This is the Pivot table (Figure 9) connecting river ecosystem status components with effects of HP 

schemes impacts.  

This table can be used to detect which are the river ecosystem status components affected by HP 
and how much they are affected by specific HP facilities . 

The first column "status components" allows to flag and screen river ecosystem status components to 

consider in each specific case (i.e. benthic macroinvertebrates, fish fauna, macrophytes, hydrological 

regime and riparian vegetation could be considered but not phytobenthos because less reactive or / 

and due to lack of data related to this community). 

The second column "impact target" allows to flag and screen for each flagged river ecosystem status 

components the target elements to consider in each specific case (i.e. for fish fauna: fish size, fish age 

structures and fish species richness but not fish species quality because of genetic data lack). 

The following column "HP schemes impacts" allows to flag the specific HP schemes impacts to 

consider choosing among the 4 identified as explained in the “1 HP impacts on river components” 
paragraph. 

The following  column "HP impacts" allows to flag for each flagged HP schemes impacts the related 

HP effects identified as explained in the “1 HP impacts on river components” paragraph. 

The Values Field shows the impact value assigned to each impact target element reflecting the effect 

of each HP impact as the Subtotal rules and columns show the mean value for each 
components/elements group. 

After flagging components and elements to consider in the specific case, in the "8 Status components 

versus HP schemes graph" sheet, it is possible to drawn an interactive graph showing, for each river 

ecosystem status component the HP schemes and HP impacts producing more significant effects 
on impact targets. 
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7. HP schemes versus status components graph  

 

Figure 10 – HP schemes versus status components graph 

After flagging components and elements to consider in the specific case in the Pivot table called "HP 
versus status components ", in the “HP schemes versus status components graph” sheet, it is possible 

to draw an interactive graph showing for each HP scheme which are the status components more 
affected by each HP facilities (Figure 10). 

8. Status components versus HP schemes graph  

 

Figure 11 – Status components versus HP schemes graph 

After flagging components and elements to consider in the specific case in the Pivot table called 
"Status components versus HP schemes ", in the "Status components versus HP schemes graph" 

sheet it is possible to draw an interactive graph showing, for each river ecosystem status component, 

which are the HP schemes and HP impacts who produce more effects on the impact targets(Figure 

11). 
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9. List of status components indices 

This table shows a list of  the main Indices available for each river ecosystem  component  evaluation 
for Austria, France, Germany, Italy and Slovenia. 


