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Vuosikeskilämpötila Suomessa 1847-2007
poikkeama jakson 1961-90 keskiarvosta
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JOULUKUU 2006 
• joulukuu 2006 

Helsingissä Tm = 4.0ºC

• kuvassa Tm tod.näk.  
jakaumaa

• 1900-luvun havaintojen 
mukaan ≈ 1/400 

• IPCC 4AR mallikokeiden 
mukaan ≈ 1/60 

Pienikin keskimääräinen lämpeneminen muuttaa merkittävästi 
ääritilanteiden esiintymistodennäköisyyttä

Jouni Räisänen, Leena Ruokolainen (HY)

v. 2007 Tmaalis = 3.1ºC   havainnnot ≈ 1/1000   -> muuttuva ilmasto ≈ 1/80
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º) Muutos (ºC)   2070-2099

Skenaario   Lämpötilan nousu

  A1FI       6.4 (3.8 – 9.0) 
     A2       5.1 (3.1 – 7.0)
   A1B      4.4 (2.5 – 6.3)
   A1T       4.1 (2.4 – 5.8)
     B2       3.9 (2.3 – 5.5)
     B1       3.2 (1.5 – 4.9) 

Vertailujaksona v.1971-2000

Suomi lämpenee lähivuosikymmeninä ~0.4±0.1°C/10 v. 
Lämpötilan vuosikeskiarvo, koko Suomi

++Päästöskenaariot
++(+)Mallit
++Luonnollinen vaihtelu

Vuosisadan 
loppu

Lähi-
tulevaisuus

EPÄVARMUUKSIEN 
SUURUUS: Noin 20 mallin antama 

paras arvio (suluissa 
90%:n haarukka)
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Vuotuisen sademäärän muutokset (%) 
Suomessa eri päästöskenaarioissa

S
A

D
E

M
Ä

Ä
R

Ä
N

  M
U

U
O

TS
 (%

)

Muutos (%)   2070-2099
Skenaario         Sadannan lisäys

      A1FI       24 (13 – 35) 
         A2       19 (10 – 28)
       A1B      17 (8 – 25)
       A1T       15 (8 – 23)
         B2       15 (8 – 22)
         B1       12 (5 – 19) 

++Päästöskenaariot
++(+)Mallit
++Luonnollinen vaihtelu

Vuosisadan 
loppu

Lähi-
tulevaisuus

EPÄVARMUUKSIEN 
SUURUUS: Noin 20 mallin antama 

paras arvio (suluissa 
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Lämpötilan kohotessa 
lumipeitepäivät harvenevat

Lumipeitepäivien keskimääräisen 
vuotuisen lukumäärän muutos (%) 
1961-90 =>2071-2100

Usean alueellisen ilmastomalliajon keskiarvo

Lumen suhteellinen 
väheneminen (%) 
voimakkainta talven 
alussa ja lopussa

-50%

-40%

-30%

-20%

”emme tee mitään” -skenaariossa
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The annual number of days with a forest fire risk (FFI ≥ 4)
– preliminary results

Based on the RCA3-E-A2 simulation

2001–2025

Source: Andrea Vajda
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The annual number of days with a forest fire risk (FFI ≥ 4)
– preliminary results

Based on the RCA3-E-A2 simulation

2076–2100

Source: Andrea Vajda
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Source: EM-DAT : The OFDA/CRED International Disaster Database. 
http://www.em-dat.net, UCL - Brussels, Belgium 

Increasing trends 
have been most 
dramatic for weather-
related eventsGlobal Trends in 

Frequency of Major 
Natural Disasters

Biological

Geological

Hydrometeorological

LUONNONKATASTROFIT 1900 – 2005

http://www.em-dat.net/
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IMPACT OF NATURAL DISASTERS ON RICH 
AND POOR COUNTRIES
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KESÄ 2003 2,3 C NORMAALIA LÄMPIMÄMPI 
KESKI-EUROOPASSA: 35 000 KUOLLUTTA, 10 
Mrd € TAPPIO 
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Euroopan 2003 kesälämpötilat: 
2040 normaaleja,  2060 viileitä

observations
HadCM3 Medium-High (SRES A2)
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YLLÄTYKSET OVAT MYÖS MAHDOLLISIA
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FMI has participated in consultation and development co-operation 
projects since 1980s  in close to  80 countries.
Partners: Finnish Government, Local Governments, Regional Organizations, 
WMO, EU, UN-ISDR, UNEP, WB, NMHSs, private sector,…..
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WATER STRESS BY 2020
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SHRINKING OF ARCTIC 
ICE/SNOWCOVER

• PRESENT

• 2100, EU TARGET

• 2100, CURRENT 
EMISSIONS CONTINUE
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AIR POLLUTION SHORTENS THE LIFETIME 
OF HUMAN BEINGS
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Lämpötilan kohotessa 
lumipeitepäivät harvenevat

Lumipeitepäivien keskimääräisen 
vuotuisen lukumäärän muutos (%) 
1961-90 =>2071-2100

Usean alueellisen ilmastomalliajon keskiarvo

Lumen suhteellinen 
väheneminen (%) 
voimakkainta talven 
alussa ja lopussa

-50%
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”emme tee mitään” -skenaariossa

Pakkasten harvetessa vähenevät myös sellaiset päivät, jolloin maassa on 
lumipeite. Tässä kuvassa näette malliarvion lumipeitepäivien määrän 
suhteellisesta muutoksesta näiden kahden ajanjakson välillä. Suomessa 
lumipeitepäivät hupenevat etenkin Lounais-Suomessa, pohjoisempana 
muutokset ovat pienempiä, suunnilleen 30%. Eniten lumisuus vähenee alku- 
ja lopputalvesta. 
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The annual number of days with a forest fire risk (FFI ≥ 4)
– preliminary results

Based on the RCA3-E-A2 simulation

2001–2025

Source: Andrea Vajda
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The annual number of days with a forest fire risk (FFI ≥ 4)
– preliminary results

Based on the RCA3-E-A2 simulation

2076–2100

Source: Andrea Vajda
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•Evidence from around the world indicates that the costs of 
weather related disasters are increasing over time almost 
everywhere in the world.
•Globally, since the decades of the 1950s, the annual direct 
losses from natural catastrophes in the 1990s increased 14 times, 
rising from US$3.9 billion to US$40 billion a year using 1999 
dollars, while population grew only by 2.4-fold. 
•In reality, these losses are larger by a factor of two, when losses 
from less severe weather-related events are included.  
•While it is normal to expect large year-to-year variations in the 
number and intensity of natural hazards, it is not normal for the 
costs of natural hazards to continue rising over time. When a 
natural hazard becomes a disaster, the result is as much as 
function of the way that the community does business or adapts 
to the hazard as it is of the natural hazard itself. The fact that both 
insured and uninsured losses have been rising rapidly in constant 
monetary terms reflects a failure of communities and society to 
adapt well enough to current climate variability and extremes. 
This increasing failure to adapt adequately largely accounts for 
what can be termed the “adaptation deficit”.
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Source: EM-DAT : The OFDA/CRED International Disaster Database. 
http://www.em-dat.net, UCL - Brussels, Belgium 

Increasing trends 
have been most 
dramatic for weather-
related eventsGlobal Trends in 

Frequency of Major 
Natural Disasters

Biological

Geological

Hydrometeorological

LUONNONKATASTROFIT 1900 – 2005

•The International Federation of Red Cross and Red Crescent 
Societies, for instance, keeps records of the type and number of 
reported disasters, the numbers of people reported killed and affected 
by disasters, and damage estimates by country. Their data reveal 
clearly that, in recent times, 90 per cent of natural disasters are 
weather- and climate-related. In the decade 1993-2002, 
drought/famine accounted for 82 percent of all those affected in 
Africa, 48 percent in Oceania and 35 percent in the Americas, 
whereas floods accounted for 69 percent of those affected in Asia. 
Since the seventies the number of water-related natural disasters has 
tripled (from 1000 to over 3000 incidents per year), while the 
economic costs have risen 5 fold (from 131 to over 600 billion US 
dollar per year) and the number of people affected each year is also 
rising steeply.
•Similarly, the death toll from hydrometeorological disasters accounts 
for 71 percent of all deaths due to natural disasters. Over the last 30 
years, the number of lives lost to natural disasters declined and 
levelled off at about 80,000 per year, while the number of people 
affected and estimated economic losses have been steadily 
increasing. 
•Worldwide, for every person killed, around 3,000 people are exposed 
to natural hazards. During the 1990s, the number of casualties fell 
under 800,000 but the numbers of affected lives – by injury, 
homelessness or hunger—tripled to 2 billion. 
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FMI has participated in consultation and development co-operation 
projects since 1980s  in close to  80 countries.
Partners: Finnish Government, Local Governments, Regional Organizations, 
WMO, EU, UN-ISDR, UNEP, WB, NMHSs, private sector,…..
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CLIMATE MODEL EVOLUTION

1975 1985 1992 1997 2004/05 2009/11?

The Hadley Centre climate model has developed over the last 25 years into 
what we now term an Earth Systems Model. 
During that time, models of the main components, atmosphere, land, ocean 
and sea-ice, have been developed separately ("off-line") and gradually 
integrated. 
 This coupling of the various components is a difficult process. 
  Most recently a sulphur cycle model has been incorporated, to represent the 
emissions of sulphur and how they are oxidised to form aerosol particles.  
Other aerosol species are also modelled in HadGEM1. Currently in progess 
is the coupling of  the land carbon cycle and the ocean carbon cycle but 
these are not yet on-line in HadGEM1. The atmospheric chemistry 
component is modelled outside the main climate model (“offline”) at the 
moment.  The intention is to couple this into the climate model in due 
course; however, the atmospheric chemistry model is a very complex with 
many different chemical species and reactions. 
To couple it interactively will require a lot more computing time. 
The ultimate aim therefore is to model as much as possible of the whole of 
the earth's climate system so that all the components can interact and thus 
the predictions of climate change will continuously take into account the 
effect of feedbacks.
     
     Climate models are very complex and take large computer 
resources to run.  (Hierarchy of models)



  

 

 DCR 24

WATER STRESS BY 2020



  

 25

 DCR 25

SHRINKING OF ARCTIC 
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AIR POLLUTION SHORTENS THE LIFETIME 
OF HUMAN BEINGS


