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Ecosystem Services as a management framework: 
focus on targets that policy makers, managers and 

stakeholders can directly relate to 

Fig. 5 in: Poikane et al. (2016). Benthic algal assessment of ecological status in European lakes 
and rivers: challenges and opportunities. Science of the Total Environment 568: 603-613. 



          

         

      

Objective: to develop an evidence-based decision-support tool for Ireland’s river 

ecosystems by linking managerial decisions to the desired ecosystem service 

outcomes through biotic and abiotic causality chains. 



Data owner (Instit ti / l t) A l 

Phone number o 

Study meta-data 

Study type (Field 
Laboratory micro 

Name of water b 
Average depth o 

Average number 
Exposure (expos 
Substrate/sedim 

Natural Water Retention Measures 
No change 
Quarter effectiveness 
Half effectiveness 
Maximum effectiveness 

25.0 
25.0 
25.0 
25.0 

Climate 
Current 
RCP45 
RCP85 

33.3 
33.3 
33.3 

River 
Headwaters 
Lower reaches 

Low
Low risk 
Medium risk 
High risk 

High_flows 
Spatey 
Non spatey 

Riparian 
No canopy 
Medium canopy 
Closed canopy 

Season 
Spring 
Summer 
Autumn 
Winter 

25.0 
25.0 
25.0 
25.0 

INPUTS 

1st author Yea 
Type of 
study 

Eur. 
countr 
y 

Continen 
t 

Colas et al. -
Van Looy et -
Lange et al. - -
Mantyka-Pr - -
Tonkin&De -
Cunjak et a -
Mondy&Us - -
Rasmussen -
Rolls et al. - -
Sunderman -
Bruno et al 
Falke et al. - -

General details Example 

Name of analyst Leoni Mack 
Institutional affiliation (if any) 

Email address of -

Salinity in the w 

Tidal range (min-max range n m 

Short reference Year 
Harrison et al. 2019 2019 Harrison, S., McAree, C., Mulville ... 
Davis et al. 2019 2019 Davis, S.J., Ó hUallacháin, D., Me ... 
Dav 18 Davis, S.J., Ó hUallacháin, D., Me ... 
Con 16 Conroy, E., Turner, J.N., Rymszew ... 
Con 16 Conroy, E., Turner, J.N., Rymszew ... 
Conroy et al. 2016b 2016 Conroy, E., Turner, J.N., Rymszew ... 
Conroy et al. 2016c 2016 Conroy, E., Turner, J.N., Rymszew ... 
Ryan & Kelly-Quinn 2015 2015 Ryan, D.K. & Kelly-Quinn, M. 201 ... 

Full reference 

OUTPUTS 
(ECOSYSTEM SERVICE ATTRIBUTES) 

i tt / 
i 

i 
. 
. 
. 

Phosphate 
High 
Medium 
Low 

33.3 
33.3 
33.3 

Nitrate 
High 
Medium 
Low 

33.3 
33.3 
33.3 

t iti 

i 
r 

. 

. 

. 

Health Risk 
High 
Low 

50.0 
50.0 

Riparian Buffer Strip 
No change 
Quarter effectiveness 
Half effectiveness 
Maximum effectiveness 

25.0 
25.0 
25.0 
25.0 

Catchment 
Moy 
Dodder 
Suir 

33.3 
33.3 
33.3 

Agricultural Intensity 
No change 
Lower 20 percent 
Lower 50 percent 
Higher 20 percent 
Higher 50 percent 

20.0 
20.0 
20.0 
20.0 
20.0 

Reach 
50.0 
50.0 

_flows 
33.3 
33.3 
33.3 

50.0 
50.0 

Shading 
33.3 
33.3 
33.3 

i t 
i 

i 
. 
. 
. 

Total Ammonium 
High 
Medium 
Low 

33.3 
33.3 
33.3 

Water Temperature 
High 
Medium 
Low 

33.3 
33.3 
33.3 

Instream Habitat Quality 
Good 
Moderate 
Poor 

33.3 
33.3 
33.3 

it i t 
i 

i 
. 
. 
. 

t ti 
i 

i 
Low 

. 

. 
33.3 

Unionised Ammonia Risk 
Toxic 
Non toxic 

50.0 
50.0 

Coarse Fish Presence 
Present 
Absent 

50.0 
50.0 

I t t it f i / i ... 
t 

ffi i t 
r 

. 

. 

. 

Algal biomass 
High 
Medium 
Low 

33.3 
33.3 
33.3 

BIOTIC ELEMENTS ABIOTIC ELEMENTS 

5.0 
5.0 
5.0 
5.0 

33.3 
33.3 
33.3 

.3 

.3 

.3 

33.3 
33.3 
33.3 

33.3 
33.3 
33.3 

33.3 
33.3 
33.3 

33.3 
33.3 
33.3 

33.3 
33.3 
33.3 

33.3 
33.3 
33.3 

25.0 
25.0 
25.0 
25.0 

33.3 
33.3 
33.3 

33.3 
33.3 
33.3 

33.3 
33.3 
33.3 

33.3 
33.3 
33.3 

33.3 
33.3 
33.3 

33.3 
33.3 
33.3 

33.3 
33.3 
33.3 

33.3 
33.3 
33.3 

Expert workshop 

Empirical data 

PROOF OF CONCEPT 

MANAGEMENT SUPPORT TOOL 

BAYESIAN BELIEF NETWORK 
(BBN) 

Nutrient Excess 
High 
Medium 
Low 

E-Coli 
High 
Medium 
Low 

Coarse Fish Density 
High 
Medium 
Low 

Salmon Density 
High 
Medium 
Low 

Salmon Condition 
Good 
Medium 
Poor 

Trout Density 
High 
Medium 
Low 

t lit egulation 
i 

i 

iti ate Capacity 
i 

i 

i l ae Scum 
r 

i r l 
i 

Mitigation of Hazardous Flows 
High 
Medium 
Low 

Dipper Density (Wildlife) 
High 
Medium 
Low 

Mayfly Richness (Wildlife) 
High 8 
Good 6 
Moderate 3 
Bad 0 or Poor 1 

Trout Angling 
Good 
Medium 
Poor 

Salmon Angling 
Good 
Medium 
Poor 

Angling 
High 
Medium 
Low 

Grazer Biomass 
High 
Medium 
Low 

Biofilms (Food for Mayfly) 
Abundant 
Sufficient 
Scarce 

Alkalinity 
High 
Medium 
Low 
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2014 multi WB FR Europe
al. 2014 multi WB FR Europe

2014 multi WB Aus&N Z
ingle et al. 2014 multi WB Aus&N Z
ath 2014 case study Aus&N Z
l. 2013 case study N Am
seglio Polatera 2013 multi WB FR Europe
et al. 2013 multi WB DK Europe

2013 multi WB Aus&N Z
n et al. 2013 multi WB DE Europe

2013 case study IT Europe
2013 multi WB N Am

u on ana ys na yst
analyst leoni.mack@uni due.de
f analyst +49 201 1834723

Example
survey/Field experiment/ Laboratory mesocosm experiment/

cosm experiment) *
Field survey

ody (if any) Koster Fjord
f water body (m)
ater body (psu) 35
of ice days a year (days) 0

ed/intermediate/sheltered)
ent prevailing within waterbody

i )

is et al. 2018 20
roy et al. 2016a 20
roy et al. 2016a 20

Organ c Ma er BOD
H gh
Med um
Low

33 3
33 3
33 3

Trou Cond on
Good
Med um
Poo

33 3
33 3
33 3

Sed men Load
H gh
Med um
Low

33 3
33 3
33 3

Depos ed Sed men
H gh
Med um
Low

33 3
33 3
33 3

Oxygen Sa ura on
H gh
Med um

33 3
33 3

nver ebra e prey dens y or F sh D p
Abunden
Su c en
Sca ce

33 3
33 3
33 3

Wa er Qua y R
H gh
Med um
Low

33
33
33

Decompos on R
H gh
Med um
Low

Nu sance A g
Sca ce
Some
Cons de ab e
Excess ve

2
2
2
2



 
  

    

 

   
 

 
 

 

  
 

 
 

 

 
 

  
  
  
  

 

 

 
 

 

 

 
 

 
 

 

 

 

  

 

 

 

  

 

  

  

    

 

 

 

  

  

  

   

  

  
 
 

 
    

 

 

 

 

   

  

    

 
 

  
  
  
  

  

     

Organic Matter / BOD
H gh
Med um
Low

33.3
33.3
33.3

Phosphate
H gh
Med um
Low

33.3
33.3
33.3

Nitrate
H gh
Med um
Low

33.3
33.3
33.3

Trout Condition
Good
Med um
Poor

33.3
33.3
33.3

Agricultural Intensity
No change
Lower 20 percent
Lower 50 percent
H gher 20 percent
H gher 50 percent

20.0
20.0
20.0
20.0
20.0

River Reach
Headwaters
Lower reaches

50.0
50.0

Low flows
Low r sk
Med um r sk
H gh r sk

33.3
33.3
33.3

High flows
Spatey
Non spatey

50.0
50.0

Riparian Shading
No canopy
Med um canopy
C osed canopy

33.3
33.3
33.3

Sediment Load
H gh
Med um
Low

33.3
33.3
33.3

Total Ammonium
H gh
Med um
Low

33.3
33.3
33.3

Water Temperature
H gh
Med um
Low

33.3
33.3
33.3

Instream Habitat Quality
Good
Moderate
Poor

33.3
33.3
33.3

Deposited Sediment
H gh
Med um
Low

33.3
33.3
33.3

Oxygen Saturation
H gh
Med um
Low

33.3
33.3
33.3

Nutrient Excess
H gh
Med um
Low

33.3
33.3
33.3

Unionised Ammonia Risk
Tox c
Non tox c

50.0
50.0

E Coli
H gh
Med um
Low

33.3
33.3
33.3

Coarse Fish Density
H gh
Med um
Low

33.3
33.3
33.3

Coarse Fish Presence
Present
Absent

50.0
50.0

Invertebrate prey density for Fish/Dip...
Abundent
Suff c ent
Scarce

33.3
33.3
33.3

Salmon Density
H gh
Med um
Low

33.3
33.3
33.3

Salmon Condition
Good
Med um
Poor

33.3
33.3
33.3

Trout Density
H gh
Med um
Low

33.3
33.3
33.3

Water Quality Regulation
H gh
Med um
Low

33.3
33.3
33.3

Nuisance Algae Scum
Scarce
Some
Cons derab e
Excess ve

25.0
25.0
25.0
25.0

g
Med um
Low

33.3
33.3
33.3

Grazer Biomass
H gh
Med um
Low

33.3
33.3
33.3

Algal biomass
H gh
Med um
Low

33.3
33.3
33.3

Biofilms (Food for Mayfly)
Abundant
Suff c ent
Scarce

33.3
33.3
33.3

Alkalinity
H gh
Med um
Low

33.3
33.3
33.3

BIOTIC ELEMENTSABIOTIC ELEMENTS

Implemented as a user-friendly visual interface 

OUTPUTS 
INPUTS 

(ECOSYSTEM SERVICE ATTRIBUTES) 

Natural Water Retention Measures 
No change 25.0 
Quarter effectiveness 25.0 
Half effectiveness 25.0 
Maximum effectiveness 25.0 

Climate 
Current 
RCP45 
RCP85 

33.3 
33.3 
33.3 

i i 

i 
i _ 

i 
i i 

i i 

i 
i 

_ 

Mayfly Richness (Wildlife) 
High 8 
Good 6 
Moderate 3 
Bad 0 or Poor 1 

25.0 
25.0 
25.0 
25.0 

Dipper Density (Wildlife) 
High 33.3 
Medium 33.3 
Low 33.3 

Season 
Spring 
Summer 
Autumn 
Winter 

25.0 
25.0 
25.0 
25.0 

Catchment 
Moy 33.3 
Dodder 33.3 
Suir 33.3 

i 
l 

i 
i 

i 
i 

i 
iThe machine that goes 

i 
i 

i 
i 

i iping! i 

i 
i 

Decomposition Rate Capacity 
High 
Medium 
Low 

33.3 
33.3 
33.3 

i l 
i 

Mitigation of Hazardous Flows 
Hi h 

iNuisance Algae Scum 
Scarce 
Some 
Considerable 
Excessive 

25.0 
25.0 
25.0 
25.0 

i 
i 

i 
i 

i 
i 

Agricultural Intensity 
No change 
Lower 20 percent 
Lower 50 percent 
Higher 20 percent 
Higher 50 percent 

20.0 
20.0 
20.0 
20.0 
20.0 

i 
i i 

i 

i 
i i 

Riparian Buffer Strip 
No change 25.0 
Quarter effectiveness 25.0 
Half effectiveness 25.0 
Maximum effectiveness 25.0 

ii 
ii 

i 
i 

i 
i -

Health Risk 
High 
Low 

50.0 
50.0 

Trout Angling 
Good 
Medium 
Poor 

33.3 
33.3 
33.3 

Salmon Angling 
Good 
Medium 
Poor 

33.3 
33.3 
33.3 

Angling 
High 
Medium 
Low 

33.3 
33.3 
33.3 

i 
i 



     
       

       

Implemented as a user-friendly visual interface 
A recent example from our project team: 
http://www.freshwaterplatform.eu/index.php/ 
mars-diagnostic-tools.html 

Tool to inform decisions, not to make them! 

http://www.freshwaterplatform.eu/index.php


  Ecosystem Services valuation 



 

  @ESDecideProj 

Thank you! 

© James Orr 


