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Alexander Walther
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Gao (CMA), Jiandong Liu (CMA).
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Brief Introduction

•Climate and climate change at regional 
and local scales and its impact on 
ecosystems, environment and society 
are studied by observations and 
numerical modeling. 
•Sweden and China have been the focus 
of these studies. 
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•IPCC 1995 “Global warming has occured, 
and it may be due to anthropogenic 
greenhouse gas emissions”
•IPCC 1998 “ The balance of evidence 
suggests a discernable human influence on 
global climate.”
•IPCC 2001 “ Most of the observed warming 
over the last 50 years is likely to have been 
due to the increase in greenhouse gas 
concentrations.”
•IPCC 2007 ”???????”

The causal links between observed changes in 
Earth’s climate system and human activities
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CLIMATE CHANGE 2007

Fourth Assessment Report of 
Intergovernmental Panel on Climate 

Change
February 2007
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•The complete report, which will 
have taken more than six years to 
complete, draws on research by 
2,500 climate scientists.

•It has involved more than 800 
contributing authors from over 130 
countries.
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1. Numerous long-term changes in 
climate have been observed at 
continental, regional, and ocean 
basin scales.

2. Warming of the climate system is 
unequivocal.

3. Average air and sea temperatures 
are increasing globally.

Broad conclusions
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Observed changes in Earth’s 
climate since 1860

• Increased global mean temperature, and more heat waves
• Sea level has risen by several inches
• Increased global cloudiness
• Warming mainly at night and during winter
• Increased global rain and snowfall, and more very heavy 

rain and snow days (floods and winter storms)
• More frequent and more intense El Niño years
• More severe hurricanes in the Atlantic
• Large declines in most temperate and tropical glaciers 

(30% - 60% volume loss)
• Large decline in Arctic sea ice, freshening of Arctic & N 

Atlantic oceans, slowing of North Atlantic conveyor belt

All are statistically significant changes

All have been causally linked to human activities (primarily burning of oil, 
coal & gas).  This is called “attribution”
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Global temperature over the 
past 65 million years.
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Jorden har blivit varmare
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Temperatur och nederbörd i Sverige 
sedan 1860

Källa: SMHI’s faktablad: ”Variationer och trender i temperaturen och nederbörden”
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Medelvärde i trenden över alla stationer 

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

36

38

40

42

44

46

48

50

52

years

nr
ai

n 
(%

)

R2=0.2

y=0.11*x−179.7

nrain
smoothed
linear trend

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005
3.4

3.6

3.8

4

4.2

4.4

4.6

4.8

years

ra
in

 p
er

 ra
in

 d
ay

 (m
m

)

R2=0.03

y=0.003*x−2.7

pint
smoothed
linear trendAntal nederbördsdagar Nederb./nederbördsdag

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005
20

21

22

23

24

25

26

27

28

29

years

9
9

th
 p

e
rc

e
n

til
e

 (
m

m
)

R2=0.1

y=0.04*x−54

pq99
smoothed
linear trend

R2=0.2 slope=0.11
0.3 d/100år (R2=0.03) R2=0.1 slope=0.04

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005
45

50

55

60

65

70

years

m
ax

. 5
−

da
y 

am
ou

nt
 (

m
m

)

px5d
smoothed
linear trend

R2=0.3
y = 0.19*x−322 

största 5-dygns nb.

R2=0.3 slope=0.1

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005
8

9

10

11

12

13

14

15

16

years

m
ax

. n
o 

of
 c

on
se

cu
tiv

e 
w

et
 d

ay
s

pxcwd
smoothed
linear trend

R2=0.12
y = 0.04*x − 68 R2=0.12 slope=0.04

max. antal sammanh. blöta dagar

99. percentil



Göteborg University http://www.gvc2.gu.se/rcg Regional Climate Group 14

Indicators of the Human Influence
on the Atmosphere during the Industrial Era
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Faktorer som kan ha påverkat klimatet 
under 1900-talet



Göteborg University http://www.gvc2.gu.se/rcg Regional Climate Group 16
Källa: IPCC 2001

IPCC, TAR, SPM, Fig 4)
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Vad kan hända i framtiden?
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Koldioxid-
utsläpp
under olika
emissions-
scenarier

Källa:
IPCC
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Halten koldioxid förväntas 
fortsätta öka i atmosfären

Källor: IPCC, CDIAC
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Ökningen av 
koldioxid 

förväntas leda 
till en ökad 
temperatur

Källa: IPCC, 2001
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Projected impacts of climate change

1°C 2°C 5°C4°C3°C

Sea level rise 
threatens major cities

Falling crop yields in many areas, particularly 
developing regions 

FoodFood

WaterWater

EcosystemsEcosystems

Risk of Abrupt and Risk of Abrupt and 
Major Irreversible Major Irreversible 
ChangesChanges

Global temperature change (relative to pre-industrial)
0°C

Falling yields in many 
developed regions

Rising number of species face extinction

Increasing risk of dangerous feedbacks and 
abrupt, large-scale shifts in the climate system

Significant decreases in water 
availability in many areas, including 
Mediterranean and Southern Africa

Small mountain glaciers 
disappear  – water 
supplies threatened in 
several areas

Extensive Damage 
to Coral Reefs

Extreme Extreme 
Weather Weather 
EventsEvents

Rising intensity of storms, forest fires, droughts, flooding and heat waves

Possible rising yields in 
some high latitude regions
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Effekter 

• Ekosystemen
• Vattentillgång
• Jordbruket, skogsbruket
• Kusteffekter/havsnivåer
• Människor och djurs hälsa
• Extrema väderhändelser
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1.2 to 3.2 billion facing water shortages 
and drought
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Malaria and dengue fever and 
diseases will increase
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Europe’s small glaciers will 
disappear
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Large glaciers will shrink 
dramatically
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Greenland’s ice mass will 
continue decreasing
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By 2080, 200 to 500 million people 
chronically hungry
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Sea levels will rise
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By 2080, 100 million people flooded
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Smog will worsen in USA cities
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Animals and plants facing 
extinction
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Increased migration of people 
seeking food & protection
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Inte bara klimatföränringar i sig….

• Vem bär det största ansvaret för 
klimatförändringar?

• Vem utsätts för de största riskerna?
• Vem har störst möjlighet att agera?
• Vilket ansvar har vi för kommande 

generationer?
• Vilken rätt har vi att använda atmosfären?
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Hantering av osäkerheter i 
klimatfrågan

• Det finns naturliga variationer i klimatet.
… Gör många klimatsimuleringar.• Emissionsscenarierna bygger på en rad 

antaganden.
… Använder flera scenarier. Förbättrar scenarierna.• Klimatmodellerna innehåller svagheter.
… Använder flera olika modeller. Förbättrar 

modellerna.• Det kan finnas överraskningar i klimatsystemet.
… Försöker förstå systemet bättre.
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Rahmstorf, S. 2002. Nature 419:207

Ocean currents also distribute heat around globe
Ocean Circulation Systems.  Driven by winds, thermohaline circulation (salty cold water drops down, fresh 
warm water floats up), and tides
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Rahmstorf, S. 2002. Nature 419:207

Low probability, high impact extreme event:
The “Day After Tomorrow” scenario

Shutdown of North Atlantic Deep Water  Circulation - figure shows changes in 
surface air temperature if conveyor belt in Atlantic shuts down
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