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Lampotila Suomessa on noussut jo yli 2 astetta
1800-luvun puolivalista.

Finnish yearly mean temperatures with decadal averages
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lImastonmuutoksen
eteneminen riippuu
kasvihuonekaasupaastijen
maarasta.

IPCC on 5. arviointiraportissaan (2013)
maaritellyt nelja uutta
paastoskenaariota:

Global CO, emissions (PgCyr™)

RCP 8.5 — nykytahdilla kasvavat paastot
RCP 6.0

RCP 2.6 — tiukat paastdrajoitukset
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Figure 1| Estimated CO, emissions over the past three decades compared with the 1S92, SRES and the
RCPs. The SA90 data are not shown, but the most relevant (SAS0-A) is similar to 1S92-A and 1S92-F. The
uncertainty in historical emissions is 5% (one standard deviation). Scenario data is generally reported at
decadal intervals and we use linear interpolation for intermediate years.

3 8.2.2018

Peters et al. 2013. Nature Climate Change 3: 4-6.
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Annual mean surface air temperature change (RCP4.5: 2081-2100)
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Paastojen vaikutus ilmastoon
arvioidaan
IImastojarjestelman
kayttaytymista

jaljittelevien
maailmanlaajuisten
iImastomallien avulla.

IPCC:n 5. arviointiraportti, WGI

o

Kuva 1. Ilmastomallin osat ja osien valizet vuorovaikutukset: ldmpéenergian

vaihto alustan ja ilmakehan valilla, veden haihtuminen, alustan aiheuttama

ilman virtauksia jarruttava kitka, veden virtaus jokia mytSten manneralueilta
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lImastomallien ennusteita Suomelle

(28 ilmastomallin keskiarvot verrattuna jaksoon 1981-2010)

Lampétilan vuosikeskiarvo, Suomi Sademaaran vuosikeskiarvo, Suomi
ANNUAL MEAN TEMPERATURE, FINLAND ANNUAL MEAN PRECIPITATION, FINLAND
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Ruosteenoja et al., 2016, Climate Projections for Finland under
the RCP Forcing Scenarios. Geophysica 51(1):17-50.

Lukge?

LUDNNONVARAKESKUS



TEMPERATURE 2040-2069

: RCP8.5
ws nn owm s L] 10+
Seka sademaara £,
etta lampotila 1
S 7
nousevat talvella /
enemman kuin Z 5
TeT g+
kesalla. = 5
z-\———/’__l/_d
1-
1981-2010 o
J F M A M J J A S O ND
Ma”t |OkS-Ssa - SOLAR RADIATION Z2040-Z2069
itu | e
C e m e . 25 RCFB.5
merkittavia eroja. 20
345
§ 101
5
= 0
‘E‘H; - " \)—(
E—m-/ \
z—m-
o 201
lf.f'l_m_
_m_
-%

JEFMAMI I ASOND

FRECIPTATION CHANGE (%)

TEMP, DIFFERENCE CHAWGE (%)

FPRECIPITATION 2040-2089

FCFE.5

m&é
_R\,,/\/\/ -

JFMAMJ S A S O ND

" CIURNAL TEMP. RANGE 2040-2069

RFCFB.5

= =

JFMAMJJASDNDQ

Ruosteenoja et al., 2016, Climate Projections for Finland under Lu ke
the RCP Forcing Scenarios. Geophysica 51(1):17-50. LUONNONVARAKESKUS



RCP8.5 skenario
vuosisadan lopussa
nayttaa muutosten
suuruuden, jos

mihinkaan

hillintatoimiin ei

ryhdyta.

TEMPERATURE 20702099
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thermal growing season in Europe derived from CMIP5 model output.

Ruosteenoja et al., 2015, Projections for the duration and degree days of the Q

International Journal of Climatology doi: 10.1002/joc.4535. Lu k
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Lamposummien kasvu

(b) HIGH GDD NORTHERN EUROPE (5°C) (d) LOW GDD NORTHERN EUROPE (5°C)
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Ruosteenoja et al., 2015, Projections for the duration and degree days of the
RCPS8.5 thermal growing season in Europe derived from CMIP5 model output.
International Journal of Climatology doi: 10.1002/joc.4535.
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Peltonen-Sainio et al. 2018. Warming autumns at high latitudes
of Europe: an opportunity to lose or gain in agriculture?
Regional Environmental Change. In Press.
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Vehnan kypsyminen, nykyinen lajike

198112010 i i
Baseline — i i |—————- ————— 4' o
| 2041-2070, RCP4.5
CanESM2 — | |
GFDL-CM3 -
HadGEM2-ES F |
CNMR-CM5 i i i
i i 2041-2070, RGP8.5
e L e |
GFDL-CM3 === - ——————— 110 |
HadGEM2-ES o t--t----- | ]------- ] i
CNMR-CMS5 — e [ I S A
— | ' | |'
180 200 220 240
Day of year
Peltonen-Sainio et al. 2018. Warming autumns at high latitudes o
of Europe: an opportunity to lose or gain in agriculture?
Regional Environmental Change. In Press. Lu ke

11 8.2.2018 LUDNNONVARAKESKUS



Kasvukauden pituus
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Ruosteenoja et al.,
2015, Projections for
the duration and
degree days of the
thermal growing
season in Europe
derived from CMIP5
model output.
International Journal of
Climatology doi:
10.1002/joc.4535.
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Ruosteenoja et al., 2017, Seasonal
soil moisture and drought occurrence
in Europe in CMIP5 projections for the
21st century. Climate Dynamics,

doi: 10.1007/s00382-017-3671-4
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Viljelylle epasuotuisien saaolosuhteiden
riskit ovat kasvussa

v
ity ia'a”
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Station

Trnka et al. 2014. Adverse weather conditions for European wheat production will become more frequent
with climate change. Nature Climate Change 4:637-643.
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Agroekosysteemimallit /
Viljelykasvien kasvua simuloivat mallit
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Palosuo et. al. 2011. European Journal of

Agronomy 35:103-114.
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Syysvehnasatojen simuloidut vasteet Qe MA

lampotilan ja sadannan muutoksille
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Pirttioja et al. 2015. Temperature and precipitation effects on wheat yield across a
European transect: a crop model ensemble analysis using impact response surfaces.
Climate Research 65: 87-105.
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Precipitation change (%)
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in model projections of
climate and its effects
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Production change (%; relative to 1980-2010 mean)

CO2-pitoisuuden nousun vaikutus satoihin
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Rosenzweig et al. 2014. Assessing agricultural risks of climate
change in the 21st century in a global gridded crop model
intercomparison. PNAS, 111:9:3268-3273
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Asseng et al. 2013, Uncertainty in simulating
wheat yields under climate change. Nature

Climate Change 3(9): 827-832.
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nature

climate change

S. Asseng et al.”

1981-2010

o
L ET T E R S Iil -|: The Agricultural
z s g B il I v I I P Model Intercomparison
l-i [ and Improvement Project
PUBLISHED ONLINE: 22 DECEMBER 2014 | DOI: 10.1038/NCLIMATE2470 i-l

Rising temperatures reduce global
wheat production

30 vehnamallin
systemaattinen testaus
yhdistettyna kenttakokeisiin

Lampeneminen on jo
pienentanyt satoja
valtaosassa
vehnanviljelyalueita.

Globaalin vehnantuotannon
laskettiin pienenevan 6%
jokaista nousevaa

lampoastetta kohden. Lisaksi
satojen vuosittaisen ja
alueittaisen vaihtelun

odotetaan kasvavan. o
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nature
climate change

PUBLISHED ONLINE: 12 SEPTEMBER 2016 | DOI: 10.1038/NCLIMATE3115

ARTICLES [\

A A
e

The Agricultural
Model Intercompatrison
and Improvement Project

Similar estimates of temperature impacts on
global wheat yield by three independent methods

Bing Liu"?', Senthold Asseng?, Christoph Miiller?, Frank Ewert*>, Joshua Elliott®’, David B. Lobell®,

Pierre Martre®%, A" ~
Pramod K. Aggarw:
Davide Cammaranc
Elias Fereres®*, Chr
Gerrit Hoogenboon
Curtis D. Jones?®, K
Soora Naresh Kum:
Taru Palosuo®’,P. V
Ehsan E. Rezaei*®, |
Elke Stehfest*3, Cla
Peter Thorburn®’, k
Zhigan Zhao*®* ar
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Ewert et al. 2015. Crop modelling for integrated assessment of risk to
food production from climate change. Env.Mod & Softw. 72: 287-303 . Q
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Miten maataloudessa voitaisiin torjua
Ilmastonmuutosta ja varautua siihen?
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