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« CLEO - ett 3+3-arigt forskningsprogram finansierat av
Naturvardsverket, 2010 - 2012, 2013-2015

- MaAlsittning: att stotta framtida miljémalsarbete med
vetenskapligt underlag om klimatférandringens paverkan pa vara
mdjligheter att uppna miljémalen.

m » Frisk Luft
;‘TT" Bara naturlig Férsurning,

.. Ingen Overgédning

Giftfri Miljo
 Deltagare:
« IVL, SMHI, SLU, GU, SU, LU
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Férvdantningar pa CLEO

Forbattrad kunskap om:

- Klimatférandringars paverkan pa miljdmalen

— Utlakning, processer i mark och vatten

- Konflikter och synergier- atgarder luftféroreningar och klimat
— Forbattrade modeller, koppling av modeller

- Forbattrat samarbete mellan olika forskningscentra
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Development of climate
models {addition to CLEO)

¥

| Cluster 1: Climate, land use

and emission scenarios

Cluster 2: Air pollution concentrations and

— deposition, run-off chemistry + processes,

ozone fluxes, SOA formation.

,| Cluster 3: Modelling
atmosphere, soil-water, toxics

Cluster 4: Synergies and conflicts, abatement

(scenarios (GAINS), database, GIS tools
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Cluster 5: Communication and
external cooperation
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Cluster 1. Climate, land use and emission
scenarios

= 1.1 Climate scenarios (Jonas Olsson, SMHI)
= 1.2 Forestry and land-use scenarios (Sofie Hellsten, IVL)

= 1.3 Air pollution emission scenarios (Robert Bergstrom
SMHI)

= 1.4 (Tilldggsprojekt) Improvement of regional climate
models (Michael Kahnert SMHI)
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Climate modelling and Downscaling

Dynamical

\  Downscaling (Dgz

P,T =f (RCM)

Bildkalla: SMHI
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Cluster 2. Biogeochemical processes in a
changing climate - the empirical basis

2.1 The empirical basis for process models
2.2 Model experiments on empirical data  “u=gia

2.3 Local ozone concentrations and S
flux-based ozone environmental G

: ' - Py A el
objectives for vegetation AR =
:.3,:" '5?:’ i 5
2.4 Secondary organic aerosol contribution” = +
under climate change .--"'1.1;_-&. —
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Bildkalla, Inst. For Vatten, SLU

So Far: 6 Models, 9 Sites, 20 years
— Much data compiled
— Many model runs
— Evaluating model functionality in relation to
objectives
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Fran 10 val undersokta
omrdden till hela Sverige?

Modellering genomfordes pa
3 000 sjoar

Berakningar stracker sig
fran ar 1800 till ar 2100

Beddmningen baseras pa

jamforelsen mellan 1800
tals och dagens tillstand

Anvénds bade for andra
sjoar (och vattendrag) och
for scenarioanalys
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Modelled scenarios

Climate change
None maximum
Biomass use Stems only BASE CC
Stems, slash and LU CCLU
stumps

e BASE = CLE, stems only, no climate change
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decomposition organic C mmol/m2/yr
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LU = maximum land use (forestry)
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Runoff
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1. Increased temperature
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2. increased runoff +2% to
+24%




Modelled scenarios

Climate change
None maximum
Biomass use Stems only BASE CC
Stems, slash and LU CCLU
stumps

e BASE = CLE, stems only, no climate change
e LU = maximum land use (forestry)

1. 25% soil C lost over rotation time (avg 75 yrs), all N and BC released to soil
solution

2. loss of CEC associated with SOM lost

3. uptake to cover removal of 100% stems+stumps, 70% branches, needles,
tops

CC = maximum CC (A2), downscaled by SMHI at 50x50 km squares

Increased temperature +4.2 to +4.4 oC

N =

increased runoff +2% to +24%
e CCLU =BASE+CC+LU
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lake pH soil %BS
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Lake water pH and ANC, concentrations of NO3 and of the sum
of base cations (SBC) in year 2010, and mean change from
year 2010 to year 2100 for the four future scenarios.

mean change 2100-2010

mean 2010 MFR CC LU CCLU
pH 7.1 0.0 0.0 0.0 -0.1
ANC peq/l 247 9 -11 1 -39
NO3 peq/l 1 -1 11 50 86
SBC ueq/l 355 -6 -16 25 -2
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Average change of C and N soil pools in the catchments of the
348 lakes from year 2010 to year 2100 for the five scenarios
expressed relative to soil pools in 2010.
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Average pools of exchangeable base cations in catchment soils in year
2010 and under the five future scenarios in year 2100
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Changes in soil pools of C, N and base cations (BC) and average soil
organic matter C/N ratio for the 348 lake catchments

base CLE 2010 base 2100 MFR2100 CC2100 LU 2100 CCLUZ2100

C 100% 100% 99% 92% 83% 15%
N 100% 102% 100% 99% 93% 88%
C/N (mol/mol) 22.5 22.1 22.4 21.0 20.0 19.3
BC 100% 99% 104% 89% 87% 11%

Kalla: Moldan et al., 2009, IVL rapport B1888, finns pa www.ivl.se/publikationer
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Forest harvesting scenarios

® BAU: business as usual
® SOH: stem-only harvesting

® SBH: stems plus branches harvesting (SOH + remaining
stems and bark plus branches)

® AGH: above-ground harvesting (SBH + foliage)
® WTH: whole-tree harvesting (AGH + stumps and roots).

Bildkalla: Martin Forsius, SYKE e S Y KE



Bildkalla: Martin Forsius, SYKE
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Slutsatser

o Luftféroreningar har minskad, i synnerhet svavel. Det som
finns kvar orsakar fortfarande problem och ytterligare
minskningar kommer ha positiva effekter.
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Slutsatser

o Luftféroreningar har minskad, i synnerhet svavel. Det som
finns kvar orsakar fortfarande problem och ytterligare
minskningar kommer ha positiva effekter.

e CC och LU ar viktiga att ha med i berdkningarna av effekter
pa ytvatten

e Intensivare skogsbruk staller hardare krav pa marken, kan
mycket val pa sikt ha negativa konsekvenser fér ytvatten

e CC och LU kan orsaka stdrre paverkan i framtiden &n
luftféroreningar pa miljémalen “Bara naturlig férsurning”,
"Ingen O0vergodning” och "Giftfri miljo”

e Observationer behdvs! Man kan inte forlita sig enbart pa
modeller.
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Mil jokvalitetsmalen

K Begransad klimatpaverkan . Grundvatten av god kvalitet
Frisk [uft Hav i balans samt levande

- kust och skargard

"‘ Bara naturlig forsurning Myllrande vatmarker

< Giftfri miljo Levande skogar

ﬁ Skyddande ozonskikt “a Ett rikt odlingslandskap

S aker stralmiljo Storslagen fjallmiljo

Ingen évergddning h God bebyggd miljo

. Levande sjéar och vattendrag Ett rikt vaxt- och djurliv
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