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Planetens talegrenser
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Biogeochemistry of the Anthropocene
Visjon

Visjon: Forsta og forutsi hvordan
menneskelig aktiviteter pavirker
Jordens natur og miljo

e Var forstaelse av klimasystemet og de biogeokjemiske kretslgp har klare begrensninger

e En grunnleggende forstaelse av de biogeokjemiske kretslgpene av karbon og andre
essensielle grunnstoffer, er viktig bade for & kunne ta i bruk de riktige tiltakene for a
begrense klimaendringer og samfunnets tilpasning til klimaendringer

e Entverrfaglig og flerfaglig tilnserming mellom biologi, geofag, kjemi og andre
naturvitenskapelige disipliner er ngdvendig for a Igse de naturvitenskapelige
utfordringene i dette fagfeltet



Ting henger sammen...
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bare himmelen -
men nedberfeltet

B Dissolved organic carbon

Bacteria

@ Phytoplankton
Fish
B Zooplankton

R [ 4
v ! y
o .
5 :
o v ;
’ 2 >
. . 5
" \ \ )
a - - W ¢



Lake gives the fingerprint of catchments— and
give early warnings about catchment changes




Kobling land — kyst - vannkvalitet

« Transport av partikler og
lgst karbon — tilslamming,
redusert lys, gkt eksport
av N, P, Siog Fe

« Temperatur og nedbgar
avgjar stofftransport til
hav

« Eksport av uorganisk

karbon, Vlktlg for havets Satelite readings of transport of humic
" substances and nutrients from Ob and Yenisey
bUﬁerkapaSItet to the Arctic Sea. Red: DOC, yellow and green:
chlorophyl
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Storskala endringer av ferskvann,

brunere og mer kalkfattig vann

Nordic 1995 lake survey
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Nedskalerte 2 °C scenarier

Total organic carbon
concentration change (%) .-
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» TOC increase in 70 % of catchments »TOC export increase with 28 %

(2.4-3.1gC m?2yr?

» Median TOC increase with 65 %gendalsuka 15.08.2018



Brunere vann pavirker lys og produksjon
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- - - - Abstract
T h e A bmr ptl on Of L I gh t I n L a k es_ Anders G Finstad, Ingeborg P Here, we demonstrate a contrasting effect of terrestrial coloured dissolved organic material on the

Helland,* Ola Ugedal,* secondary production of boreal nutrient poor lakes. Using fish yield from standardised brown

- - Trygve Hesthagen® and trout gill-net catches as a proxy, we show a unimodal response of lake secondary productivity to

ega I ve I I I p ac 0 I Sm V Dag O Hessen? dissolved organic carbon (DOC). This suggests a trade-off between positive and negative effects,
where the initial increase may hinge upon several factors such as energy subsidising, screening of

- - UV-radiation or P and N load being associated with organic carbon. The subsequent decline in

r ga n I c r bon on Pr I I I I a ry production with further increase in DOC is likely associated with light limitations of primary pro-

duction. We also show that shallow lakes switch from positive to negative effects at higher carbon

- - loads than deeper lakes. These results underpin the major role of organic carbon for structuring
r 0 u c I VI y productivity of boreal lake ecosystems.

Ecology Letters, (2014) 17: 36-43 doi: 10.1111/ele.12201

Unimodal response of fish yield to dissolved organic carbon
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Noen apenbare tidstrender;
redusert forsuring, klima/hydrologi &
“ereening” resulterer i “browning”

30-y trends for 77 catchments: Strong decline in Sulfate deposition,
mixed for runoff, strong increase in summer temperature, modest
increase in NDVI and strong increase in TOC (“browning”)

sdep g.summer tm.summer ndvi.summer TOC
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LETTER

Centennial-long trends of lake browning show major effect of
afforestation

Emma S. Kritzberg*
Department of Biology/Aquatic Ecology, Lund University, Lund, Sweden
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Nitrogensyklus |
ubalanse ...

GLOBAL POPULATION & REACTIVE NITROGEN TRENDS
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GHG avgassing
pavirkes av TOC, P,
N-deponering

— 0g mikrobiologien

 TOC (and P) most
important for CO,

* P (and TOC) most
important for CH,

* N-deposition most
important for N,O




Klima-stgkiometri tilbakekoblinger

CO, and N-deposition
promote vegetation

Vegetation increase root
mineralization plus DOC

Increased mineralization
may boost aquatic
productivity and CO,-
uptake

Different fluxes and fates /. L
for elements may change R M

C:N:P:Si-ratios NO, <. i
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Alt i vann pavirkes av
temperatur og hydrologi

* ...Vann fanger opp tidlige signaler fra
nedbgrfeltet mht endringer i jord, skog,
avrenning

* Vann som homogent og integrerende medium
er velegnet for a fange opp fysiske, kjemiske
og biologiske effekter
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Lakes as sentinels of climate change
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