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-Input to oceanographic
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outlets 1960-2100

Net load of N and P to the sea,
1960-2100

Cyanobacterial blooms in the Baltic Sea

MODIS TERRA 2005-07-13, data from NASA

processed by SMHI




Indata for a pan-Baltic mo

* Topography:
HYDRO1k
* Landuse and Soils:
ECOCLIMAP
European Soils Database
* Forcing Data (meteorology):
ERAMESAN (Patched)
ECHAM5(KNMI) + RCA3(SMHI)
*Agricultural Practices Data:
CAPRIS-data(agg-eco-model)
sAtmospheric Deposition Data:
MATCH model (SMHI)
*Point sources and wwt
EEA, WHO, EUROSTAT

*Observed water quality (N & P):
EEA

*Observed Runoff
GRDC + BALTEX



http://www.baltex-research.eu/
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HYdrological Predictions for the Environment
(HYPE) model

Soil classes (7)

+

Landuse classes (13)

SLC classes (55)
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Total: 78 000 Hydrological
response units in 5128 sub

catchments




Sources for N&P:
Fertilization
Atm. Dep.
Residues

Mineralization
Sinks for N&P:

e Denitrification

 Crop up-take

* Adsorption




Calibration/Evaluation

Calibration of Water model
against observed daily
streamflow.

Calibration of Water quality
model against observed seasonal
and annual concentration in rivers

Most parameters dependent on
soil or landuse. => not calibrated
to regions!

Proper evaluation yet to be done




Some prelimary results
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Station:

EEA# FI_RW_B450 Goo:

Subid: 358509 Areswwhist 27303km2
River: Kokemaenjoki

Recorded Median
Recorded mean
Computed median
Computed mean

Landlse[%]
Lalke: 10
Eroadleaf: 21
Conifer: o8
Agriculture: 4
Other: 32

SoilClass[%]

Fine: 12
Coarse: 8]
MMedium: 0

Eare Land: 0
Till: &4

FPeat 11
Jrban: O
Ctherr 0
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Phosphorus
Yearly Load
[tonnes/year]
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Nitrogen
Yearly Load
[tonnes/year]
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Clim. scen

Load

19/71-2000

20/71-2100

lLoad as today

IReduced load

Climate scenario:

GCM: ECHAMS5(KNMI),
RCM: RCA3(SMHI)

Reduction scenario: Loads from Point sources and
waste water reduced by 20%




Runoff
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RCM 1971-2000 2071-2100
Load

Referensﬁ
lLoad as today

IReduced load

Climate scenario:. ECHAMS5(KNMI), RCA3(SMHI)

*Reduction scenario: Point sources and WWT reduced by 20%



Runoff
2071-2100
Change to 1971-2000
Yearly Load
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Phosphorus
Change
1971-2000
Yearly Load
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Nitrogen, 2071-2100
Change to 1971-2000
Yearly Load
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RCM 1971-2000 2071-2100
Load

Referens
lLoad as today

IReduced load

Climate scenario:. ECHAMS5(KNMI), RCA3(SMHI)

*Reduction scenario: Point sources and WWT reduced by 20%
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Nitrogen
Change red.
1971-2000
Yearly Load
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RCM 1971-2000 2071-2100
Load

Referens
lLoad as today

IReduced load

Climate scenario:. ECHAMS5(KNMI), RCA3(SMHI)

*Reduction scenario: Point sources and WWT reduced by 20%
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Phosphorus

Change to 1971-2000
2071-2100 red.
Yearly Load
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Nitrogen
Change to 1971-2000
2071-2100 red
Yearly Load
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Preliminary conclusions

e Climate run:

-Increase in phosphorus load due to more
Intense rainfall

-Decrease In nitrogen load due to
deacreased flow => Iincrease In retention

time.

Combined effects:
Nutrient loads will decrease



Future work

Validation of results => Further calibration
and model improvement.

Validate that the model can reproduce
changes in external loads of nutrients

Reduction scenarios from HELCOM-BSAP
GCM/RCM runs



SMHI - Hydrological research
department
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