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Tasks
• 7.1 Compilation of river chemistry (first six months)

– Together with Matti Pertillä
– READY, but ongoing

• 7.2 Model calibration and validation (first year)
– READY

• 7.3 Scenario analysis from land cover changes and changes 
in climate (Ca, inorganic carbon…) (after 2 years)

• 7.4 Scenario analysis on climate change (N, P) (after 2 
years)

• Scenario analysis on changes in land cover, land use (N, P) 
(after 2 years)
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Input Data
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Human N consumption
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y = 0,0016x - 0,0824
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Scenario 1: 20% increase in fertilizer use-> 20% increase 
crops->20% increase in animal prod and human consumption
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DIC, DOC, cations and anions
• Subtract cyclic salts to calculate weathering

– Mortatti, Probst approach
• Carbonates very fast weathering
• Silicates, approx. 8% increase in weathering per degree celsius
• Modelled by setting 

– DIC=HCO3- + CO2(g)
– SBC= 2Ca2+ + 2Mg2+ + Na+ + K+

– SAA= Cl- + 2SO4
2-

– SBC=f(landscape)
– SAA=f(landscape)
– DIC=f(landscape)
– DOC=f(landscape)

• Model assumption is that water flow path is the most 
important factor regulating river chemistry















Description Baltic-C ECOSUPPORT

1 Re – analyzed true weather 
1961-2009

RCA-ERA40, 50 km RCA-ERA40, 25 km

2 IPCC Scenario A1B, ECHAM 
global model

RCA-ECHAM5 A1B_1, 50 km RCAO-ECHAM5 A1B_1, 25 
km

3 IPCC Scenario A1B, ECHAM 
global model

RCA-ECHAM5 A1B_2, 50 km N/A

4 IPCC Scenario A1B, ECHAM 
global model

RCA-ECHAM5 A1B_3, 50 km RCAO-ECHAM5 A1B_3, 25 
km

5 IPCC Scenario A1B, HadCM 
global model

RCA-HadCM3 A1B, 50 km RCAO-HadCM3 A1B, 25 km

6 IPCC Scenario A2, ECHAM 
global model

RCA-ECHAM5 A2, 50 km RCAO-ECHAM5 A2, 25 km

7 IPCC Scenario B1, ECHAM 
global model

RCA-ECHAM5 B1, 50 km N/A

8 IPCC Scenario A1B, CCSM3 
global model

RCA-CCSM3 A1B, 50 km N/A
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Weather vs weather



Solutions
• Calibrate/validate with weather observation 

data and run all as modelled data. Compare 
runs with re – analysed data.
– Loads too high

• Test if scale evens out these effects.
– Work on-going, no results yet

• Other suggestions?



Which data do we have?
Country

No of
rivers

  Expected 
obs. 1

ANC
available obs.

TOC
available obs.

pH
available obs.

Temp
available obs.

n n (%) n (%) n (%) n (%)

Sweden 36 7776 7490 96 7509 97 7509 97 1983 26

Finland 29 6264 3749 60 3992 64 4554 73 4480 72

Estonia 4 864 0 0 138 16 807 93 0 0

Lithuania 1 216 67 31 73 34 158 73 0 0
Latvia 5 1080 2 0 25 2 25 2 24 2

Poland 2 432 86 59 24 6 126 29 125 29

Russia 2 432 0 0 0 0 0 0 0 0
1 Based on monthly sampling, 1990‐2007
2 One river only (Vistula)



Which data do we have?
Country

No of
rivers

  Expected 
obs. 1

ANC
available obs.

TOC
available obs.

pH
available obs.

Temp
available obs.

n n (%) n (%) n (%) n (%)

Sweden 36 7776 7490 96 7509 97 7509 97 1983 26

Finland 29 6264 3749 60 3992 64 4554 73 4480 72

Estonia 4 864 0 0 138 16 807 93 0 0

Lithuania 1 216 67 31 73 34 158 73 0 0
Latvia 5 1080 2 0 25 2 25 2 24 2

Poland 2 432 250 20

24
(130)

6
(32) 310 29 125 29

Russia 2 432 27 12 0 0 65 30 65 30
1 Based on monthly sampling, 1990‐2007



River=Kalix älv Karlsborg
Scatterplot of SO4 against Qm3s

CompiledData_091102 53v*18579c
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River=Kalix älv Karlsborg
Scatterplot of Ca against Qm3s

CompiledData_091102 53v*18579c

-200 0 200 400 600 800 1000 1200 1400 1600

Qm3s

0.04

0.06

0.08

0.10

0.12

0.14

0.16

0.18

0.20

C
a

Ca2+ and SO4
2-

dependence of discharge. 
Kalix Älv



All Groups
Scatterplot of TOC mg/l against COD
Svenska flodmynningar 33v*10320c

TOC mg/l = 1.3923+0.7647*x
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Scatterplot of TOC mg/l against COD
Svenska flodmynningar 33v*10320c

Exclude condition: NOT( "Namn" = 108 )
TOC mg/l = 6.144+0.67*x
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Namn=Kalix alv
Scatterplot of TOC mg/l against COD
Svenska flodmynningar 33v*10320c

Exclude condition: NOT( "Namn" = 114 )
TOC mg/l = 1.2969+0.6395*x
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TOC from COD and BOD?
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7 significant components, R2X = 0.57, 
R2Y = 0.81, Q2(cum) = 0.81



-8

-6

-4

-2

0

2

4

6

8

10

-8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7

t[2
]

t[1]

CompiledWithLandUse_101107.M5 (PLS)
t[Comp. 1]/t[Comp. 2]

R2X[1] = 0.156562            R2X[2] = 0.0724799           Ellipse: Hotelling T2 (0.95) 

SIMCA-P 11.5 - 2010-11-07 23:54:35

Vistula

Odra

PLS, TOC as Y, Score scatter

7 significant components, R2X = 0.57, 
R2Y = 0.81, Q2(cum) = 0.81



-5

0

5

10

15

20

-10 0 10

t[2
]

t[1]

CompiledWithLandUse_101107.M1 (PCA-X)
t[Comp. 1]/t[Comp. 2]

R2X[1] = 0.213419            R2X[2] = 0.14374             Ellipse: Hotelling T2 (0.95) 

SIMCA-P 11.5 - 2010-11-07 23:56:06

Vistula

Odra

Neva

PCA, entire dataset, Score scatter

7 significant components, R2X = 0.65, 
Q2(cum) = 0.45


	Status report large scale modelling and Baltic-C
	Tasks
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	DIC, DOC, cations and anions
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Helge å
	Weather vs weather
	Solutions
	Which data do we have?
	Which data do we have?
	Ca2+ and SO42- �dependence of discharge. �Kalix Älv
	Relation COD-TOC�Swedish data
	TOC from COD and BOD?
	TOC from COD and BOD?
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33

