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Introduction plot with ICECREAM
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*  WSFS-Vemala tool has been developed for estimation of nutrient loading into rivers and lakes in Finland and into the Baltic tilage o
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*  Hydrological simulation is based on WSFS system, which simulates the hydrological cycle by one day time step. S perilii.on\ -
out of the T~

*  For phosphorus leaching and erosion simulation the field level lcecream model is applied. In the lcecream model farming
practices, fertilization, crop growth, phosphorus cycle in the soil and finally leaching and erosion are simulated on daily time

step (Fig. |)
»  Slope profile, crop and soil type data for each | 100 000 fields in Finland are described.

root zone

Fig. 1 Icecream model is
applied for field level simulation
of phosphorus and erosion.

*  For nitrogen simulation in fields a similar process based model is applied on sub-basin level and field scale nitrogen simulation
with lcecream model is under development.

*  For loading from forests and forestry are used estimated values. Process based simulation is under development.
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*  Point loads, atmospheric deposition and load from scattered dwelling are included in the model. — 7 R §
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*  Transport, sedimentation, erosion and denitrification are modelled for rivers. In lakes sedimentation, resuspension, release e A
.
from sediments and denitrification are modeled (Fig 2)
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Fig. 4 Phosphorus retention in rivers and
lakes. Actions to reduce loading to the Baltic
Sea should be placed on blue areas.

Fig. 2 Structure of the WSFS-Vemala model. Fig. 3 Loading to the Baltic Sea divided by sources.
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* Retention simulation supports planning the placement of load reduction
actions (Fig 4)
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*  Countrywidescenarios give an overall picture
about the possible pathways for water quality

*  Real time simulation and forecasting of water
quality at www.environment.fi/waterforecast

Table 2. Loading to each lake divided by source. Upstream
retention simulated by the model.

Lake id

04 582 001
04 582 002
04 582 003
04 582 004
04 582 005
04 582 006
04 582 007
04 582 008
04 582 009
04 582 010
04 582 011
04 582 012

Name

| Vinkuanlahti
' Sulkavanlahti
| Vehkalampi

' Kivilam

pi

'Rajalahti

 Pentanlahti

' Iso Lapinjérvi
 Pieni Lappi

' Ita-Kaija

' Kuikkalampi

' Rikkalampi

' Pyoree

Phosphorus
Concentration
ug/l
42.84

134

115.09

104.29
60.23
41.61
26.53
53.99
55.95
88.12
98.48
72.95
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Incoming load

P kg/a

15172.83

139.04
4.3

27.66

17.05

14876.35

78.07
20.55
11.88
2212
490.68
1.67

Fields
P kg/a

6235.78
115.47
3.71
21.22
8.85
6082.15
4413
12.55
4.96
15.5
359.91
1.23

F
Forest Scattered
P kgla dwelling
P kg/a
7238.96 | 660.38 |
15.3 | 741
0.29/ 0.17 |
4.33] 1.84 |
5.07/| 18 |
7256.38 | 647.03 |
20.1 | 7.33/
5.05 1.88 |
4.92| 1.66 |
46 | 18 |

90.38|
0.22|

36.52 |
0.1 |

point sources
P kg/a

1037.68
0.86
0.13
0.28
1.33

890.75
6.51
1.08
0.34
0.22
3.87
0.12

Load out
P kg/a

15114.44
137.43
2.72
26.52
13.86
14745.66
27.39
13.85
11.67
21.39
479.97
0.91




