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The Si vs. C cycle
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Effect of hydrological
alterations in

a) oligothrophic

b) eutrophic rivers
with varying degree
of damming
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Weathering and Sieckham
organic matter
pH-values (pH,, )
Normal  Acidified
soil
Humus horizon, , 3545 3pas
(Mor horizon). (0} *
Eluvial horizon, (A} 4045 3540
Iuvial horizon, {B) 50585 4045
Unwealhered =55 5.5

parent material, (C)

Sowrce. Swedish Ervimnmertal Protection Agency report 4471
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4Nay 5Cag sAl, 5Si 505 + 6H,CO, + 11H,0 —
3Al,Si,05(0H), + 2Na* + 2Ca?* + 6HCO, +4H,SiO,

Primary mineral plus carbon acid (from soil CO,) —
Secondary mineral plus DSi plus alkalinity

Yo iz
Raqusasd® 9,

i
Raguared.

q o
[0 Ja
o8 7o
/ Y
o F . 2
A e
Pl P
N T T T 1 T T
R IR
Smedberg et al. HESS 2009 Avetage Forest %

OC and DS§ discharge-
1 vegelated area percentages and soil
sgetated area inchudes forest (decidwous, mi
thand and herbaceous.
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DSi (dissolved silicate) Concentrations i
Kalix River (unperturbed) Stockholm
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- Formar birch forest.

| Prosso birch forest

Wl level sebie maniten.

Land, sthar than birch foresf

e Stream

Eroded imoral roea

Only 3% of the headwater areas have been inundated by reservoirs,

some 10% of the soils and
some 37% of the deciduous forests along riparian zones have been lost.

Smedberg et al. HESS 2009
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DSi concentrations in the Baltic Proper
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Table 7. DSi annual inputs and potential missing DSi loads divided by Baltic Sea
subbasin (BB=Bothnian Bay, BS=Bothman Sea, GF=Gulf of Finland, GR=Gulf of
Riga. BP=Baltic proper)

Aren Runofl Spec. Runoff  DSi DSivield  Missing DS

Sub-basin (k') (et dwC vl enyr) ke ko vty (onyr?)
BB 235499 97064 412 220855 938 56079
BS 197061 15 770 9ETEG
GF 384853 5 ;- 145 105262
GR 122116 29609 242 20 1
BP 488394 85320 178 230030 114197
Uniwonitored 196604 69218 143670 26671
1624527 3 8355021 120453
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Conclusion Universiy
Damming/channeling of headwaters leads to
oligothorophication of entire river systems
Trapping of particles and algal blooms leads also to lower
matter fluxes
About half of the reduction in Si seen in the Baltic Sea is due to

river damming; ecosystem effects needs to be studied more




