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= Description of the case study

* Support the selection of cost-efficient water protection measures
for the River Kyronjoki Water Management plan
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Multi-criteria decision analysis (MCDA)
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River Kyronjoki

Main characteristics | Main problems

* catchment area 4900 km? || * acidity peaks (pH ~4)
in the lower parts of

* flow variation in the main .
main channel

channel 1-390 m?3/s
* nutrient loading in

*lan i i
and use tributaries upstream
* agriculture 25% :
* morphological
* settlements, roads etc. changes and structures
1,2 % ; i
in the whole river

* water bodies 1,3 % network

* forests and swamps
72,5 %

* very flat topography

* old sea-bottom
(pressed by the ice-
cover during ice age)

* easily over-flooding

© Gerimas Dyl L Lega LATISOR { 8 Lirws Scen proitonss * many parts of river
network heavily
modified because of
flood prevention
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River Kyronjoki
OBJECTIVE:

= to help the preparation of program of measures for the
River Kyronjoki Water Management plan

MEANS:

= Multi-criteria decision analysis (MCDA)

* to produce overall ecological effectiveness indexes for the water
protection measures

* Indexes are used in the identification of cost-effective measures
to improve the ecological state of River Kyronjoki

* Software: Web-HIPRE (www.hipre.tkk.fi)




The Approach
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tradeoffs. New York: John Wiley and Sons.

Other restorati

< MCDA Goal Criteria 1 Criteria 2 Alternatives Alternatives
*  Value-tree analysis Ten_dmg&ma'm
(Multi-Attribute Value UL
Theory, Keeney & Raiffa Liming orwh's
1 976) Oxygen DitchBetwStrip LimingFitterDitc
*  Web-HIPRE software Physico- Nitrogen Sedim. basins Contr.drainage
= TWO p h ases chemical Phosphorous Overland-flow Remave fields
1. Measures im pact Improve quality element Suspended soli Chem.processi
assessment ecological state Humic substan Regul. of flow Optim fertilizing
2. Criteria Weig ht of River KyTonjo § Acidification Light.cultivation
assessment Priority substan Light tilling met Buffer zones
= The analysis was carried Buffer zones Sedim. basins
out by River Ky ro nj oki Biological Phytoplankton Overland-flow Wetlands
Work Grou P quality element \ Benthic inverte Sedim. basins
*  Representatives and Fishes Submerg.weirs Dry closets
experts from authorities, o, Wetlands PR
actors and NGO's { morfological Hydrology Comm.purif.pla
Keeney R.L., Raiffa H. 1976. Decisions with fualty element \ Homo kel Uk Land freatment
multiple objectives: Preferences and value e G LG, Pt AT
Habit.restoratio




The Approach —
Impact
assessment

Impacts =>

sico-chemical quality elems

Biological
guality
elerments

Hydramorp
haological
guality

<= Measures

Dixygen conditions

Dis=. ory, matter’Humic subst.

Suspended solids
Acidification

Mitrogen
Phosphorous

Priority substances

Phytoplankton
Benthic inverehrates
Fishes

Hydrological regime

Marphology

River continuity

IMP. | EXPLANATION

0 The measure is inefficient.

Acidity
prevention

Measures

Liming of water bodies

Lirning filter ditches

Controlled drainage

Remaving fields from cultivation

+ The measure 1is rather
efficient.

huni

cip.
wast

a
wrate

r

Optimal management

Tending and maintainance

The measure is effective.

Peat
production

Ditches between strips

Sedimentation basin

Dverland-flow

Chemical processing

Regulation of flow

= The assessment
was made in River
Kyrdonjoki work
group according to
* Scientific studies
* Expert judgements

Open field

cultivation

Optimal ferilizing

Lightened cultivation

Buffer zones

Sedimentation hasins

Wetlands

Forestry

Light tilling methods

Buffer zones

Ovarland-flow

Sedimentation basins and -pits

Submerged weirs

Wietlands

Scatteraed
settlement

Dry closets

Connection to sewer netwaork

Cormmunal purification plants of villages

Land treatment

ol el e e

amall sewage treatment plants

Wiater

bady
structures

Irpraving fish migration

Madifying regulation

Habitat restorations

Other restorations and reconstructions
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Weight assessment m

”"Give ordinal rankings to the ecological quality elements according to their importance
when improving the ecological condition of River Kyrdnjoki”

(«

Ordinal rankings was transferred to points

* 1.=100p
© 2.=80p . . i .
- 3.=60p Relative importance of the ecological quality
4.=40p elements of River Kyronjoki
5.=20p
Acidification :
= Points were Phosphorous
normalized so River continuity
that the sum Morphology
of points is 1 Fhvtoplankton
Hydrological regime
= |mportance rienes
] Suspended solids ;
were discussed Nitragen
in group and Oxygen
adeStmentS Humic substances
were made Benthic invertebtates
- Consensus Priority substances
result 0 0,05 0.1 0,15 0,2 0,25
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Result of the analysis

= Web-HIPRE software combines
* the impacts of the measures and
* the relative importance of the ecological quality elements
- Relative effectiveness indexes

= The indexes describe the relative effectiveness of
measures to improve the ecological condition of River
Kyronjoki




The Approach —
Result of the analysis

Relative effectiveness-index

Measures' effectiveness to improve the ecological condition of the main
channel of River Kyronjoki

O

Light. cultivation ———T1 1

Wyetlands [

.
T
Lirning of wh's II—

Liming filter ditches
Rermoving fields =5,

Sedim. basins
Contr. drainage
Opt.management |0

Sulphate soils

Cpen field
cultivation

Tending and maint.

Mun.

waste

water
treatrm.

plants

Sedim. basin CIE

Oy erland-flowe

Regul. of flow 0
Light tilling 0

Buffer zones

Oy erland-flow

Sedim. Basins CTEE

Chern. processing M
subrmerged weirs [

Ditch. hetw. strips

Peat production Forestry

Wyietlands

Land treatm. @
Small sew.tr. plants T

Conn. to sewer C—T

Cornrn. purific.plants O

Scattered
settlement

Irmp. fish rigr. [E—

hadifying regul.
Other restar.

Hakitat restor.

Water body
structures

B Fiver cantinuity

O Marphology

O Hydralogical regime
EFishes

W Benthic invertebrates
O Phytaplanktan

B Priority substances
O Acidification

B Diss. Org. matter/’Humic subst.
O Suspended solids

O Phosphorous

| Mitragen

O Oxygen conditions
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Conclusions

= The approach was found useful to

calculate and compare measures’ overall impacts on different
and incommensurable criteria

stimulate discussion about quality elements’ importance and
priorities and various impacts of the measures

create a common language and understanding of the problem
give a holistic view to the problem

= The approach gives support to the preparation of
program of measures for River Kyronjoki

* The relative effectiveness indexes are used in the cost-efficiency
analysis

* The indexes are illustrative and understandable and can be used
to explain and to justify the results to stakeholders




