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Mean flow in Aurajoki during 2007-2009 
7 m3 s-1 (min. 0.1, max. 80 m3 s-1 )

The river basin (874 km2)  is characterized by 
high share of agricultural land (39%= 341 km2) . 
Mixed agriculture: 
with spring cereal production (75 %), 
winter cereals (15 %) grass leys (10 %)

Helsinki

Average farm size
In Finland: 252 pigs/farm
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Characteristics and 

Climate Field Catchment

Distribution of annual 
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Classification of the parameters in the VIHMA syste m
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Average loading values (kg/ha) with different
cultivation practices as estimated with VIHMA-
model

State of soil surface from autumn
through spring

Erosion Part.P DRP TotN NitN

The values include all slope categories

through spring

Permanent vegetation cover 250 0.41 0.60 7.5 3.0

Shoot coverage (autumn cereals) 600 0.69 0.37 26 20

Autumnal ploughing (spring cereals) 800 0.85 0.38 22 16

Highest loads
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Efficiency of the 
measures ??
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Hovi wetland 2007-2009
Turbidity (on-line measurements)

Reduction in TSS and Total P during first year 70 ja 67  % and 
during 2. year 57 and 53 %, respectively.



Variable Erosion P P DRP TN

Grass ley 570 0,95 0,91 4,5

Stubble 790 1,47 0,88 6,0

Winter
rye/wheat

1570 2,85 0,54 10,9

Normal
ploughing

2100 3,71 0,58 15,7

Long-term field measurements kg/ha 
(Aurajoki, clay loam, 8 % slope):

Long-term field measurements kg/ha 

Variable Erosion P P DRP TN

Grass ley 55 0,18 0,23 6

Stubble 80 0,19 0,37 16,5

Winter
rye/wheat

90 0,28 0,69 28,0

Normal
ploughing

125 0,34 0,87 18,5

Long-term field measurements kg/ha 
(Liperi, heavy clay, <0,5 % slope):



Model results, ICECREAM 

SOIL
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Silty clay loam soils produce 10 times more
erosion than coarse textured soils (3 % slope).

Silty clay loam soils produce 3 times more
Nperc than claye soils



Used measures in the 
Aurajoki catchment
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(Intensified) plant cover in winter & reduced tillage , 
5100 ha (21 % of the total area)

• BUFFER ZONES:

Present state: No wetlands

Best agricultural practices at 
the AURAJOKI river basin.

• 287 ha (0,9 % of the total field
area)

• Field plot area with buffer zones
3 500 ha (=11,2 % of the total
field area).

• RBMP:  265 ha more BZ  
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Effects of buffer zones in the Aurajoki river basin
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Retention in constructed wetlands vs. the wetland’s  relative area
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Effects of constructed wetlands (CWs) in the 
Aurajoki river basin
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Effects of field management practices in  the 
Aurajoki river basin
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Phosphorus leaching risk vs. P-status of the soil

Total P loading in the Aurajoki river basinkg/yr

Initial 
state

Present
state

WFD WFD + DS
in 2 steepest   

WFD + DS
in 3 steepest   

WFD + DS
in all fields

P-status now P-status A P-status B



Winter cereals in 1985 and 2025 

Winter cereals,
Autumn rye, autumn
wheat and ryewheat
will spread to the 
northern part of FIN 

Ref:Pirjo Peltonen-Sainio (Ilmasopu project)

northern part of FIN 



Plant types in river
basin districts
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Covers 87% of 
the agricultural
land in Finland



Sources of uncertainty in modeling?
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Best agricultural practice? 
• Constructed wetlands, retention for P and N 0…60 %
• Buffer zones 10…60 %
• Catch crops 0…50 %
• Decrease in fertilizer use, new manure spreading techniques
• New: Gypsym (CaSO4 

. 2H2O) use, retention appr. 40-60 % (only a 
few measurements are available on the efficiency).few measurements are available on the efficiency).

All the above measures have a good potential to decrease nutrient
loading � However, the measures should be applied widely and 
focused on areas where the efficiency is the best. 

Climate, soil characteristics, crop, geography, 
cultivation practices
Targeted measures & wide ranging measures!



New round of agro-environmental scheme starts in 2014 
in Finland. The question is 

- who is responsible for prioritization of the measures
and and 
-do the farmers then choose these best measures?

For allocating the measures cost-efficiently more
detailed data is required for identifying the agricult ural
high risk areas at a relevant scale. 


