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Prologue

Anthropogenic Climate Change is real

* The globally averaged near-surface temperature
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has risen about 0.7 C in the past 100 years.

The rate of warming was largest in the recent
years and decades.

The spatial pattern and the intensity of the

observed warming is consistent with the response

of climate models to increasing greenhouse gas
concentrations.



Prologue

Anthropogenic Climate Change is real

* The rate of warming in the past 20 years is
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larger than plausible rates caused by the always
present natural climate variability.

Caveat: The estimation of the level of natural
variability is subject to large uncertainties.

Conclusion: It is very likely that the recently
observed warming trends reflect at least partly

the "global warming" envisaged by S. Arrhenius
and modern climate models.



Climate Change in the Past 100 Years
- internal or external?

ear-surface temper-

e The homogenized analyses of n
the past 100

ature indicate an increase of this temperature o
vears.
: «
o To asses whether this increase is natural or not a “de-
ch is the projection of the analysed

tection variable” is formed, whi | ’
(“observed”) temperature fields on the warming pattern simulated
by a climate model.

e The observed warming is declared “inconsistent with
natural variability” (= signal has an external source) if the

detection variable is outside the 95% confidence band of natural
variability.

o The 95% confidence band of natural variability is esti-
mated from observed data (problem: comtamination by the signal)
or from climate model runs (problem: model might be Wwrong)

e This procedure leads to the decision
the recent warming trend is NOT related to internal dynamics.

Risk: < 5% -
provided that the climate variability is correctedly estimated.

For detalls, see Heg;erl et al. (1994)
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Observed 30-Year Trends: 1965-1994 [C/dec]
Data by Jones + Briffa
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Climate variations

as a physical process
are socially irrelevant.

Only the impact of
climate variations
matter.



After the confirmation of the global warming

hypothesis, climate impact research becomes
a key social and political advising discipline.

How influences, or even determines,
climate and climate change the performance of

* natural and managed eco systems?

e economic and social structures?



First question:

Is climate impact research
a new scientific discipline?



Climate impact research is
pursued for at least 200 years

* Williamson (1770) identifes an improvement of the

climate of the north american colonies because of
the settler's cultivation of land.

* Brueckner (1890) analyses climate variations,
distinguishes between anthropogenic effects
(deforestation) and natural variations (solar
effects).

Governmental and parliamentary commissions
consider "climate policies".
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History of climate impact research

* Brueckner (1915) suggests a link between

climate variations and social evolutions

(emigration to the US, changing balances of
international powers).

Huntington (1 929) P ’g\blishes his "climate
hypothesis of &k " - the formation of
civilisations requires favourable climatic
conditions (variable weather mainly because

of passing storms, not too large annual thermal
variations).

Beck (1993) suggests a deterministic link

between the appearance of European fascism
and climatic factors.
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" An Attempt to account for the CHANGE of CLIJWbAZ E, :wbicb
bas been obferved in the Middle Colonses 1# North-America. |

By Huca WILLIAMSON, M. D.

Read before the Society, August 17tb, 1770,

¢

T is generally remarked by people who have refided long

. I in Pennfylvania and. the neighbounng Colonies, tha; with-

in the laft forty or fifty years there has-been a very obfervable

Change of Climate, that our Winters are not fo intenfely cold;
nor our fummers fo difagreeably warm as they have been.

“Tuar we may beenabled to account for thefe phoenomena
it will be neceffary to take a tranfient view_of the gcncral‘ caufe
of winds, and the remarkable difference of heat and cold, that
is obferved in different countries under the fame parallels.

Tuo’ the Sunis doubtlefs the general fource of.hcat, yet we
obferve that countries are not heated in proportion to their
diftance from the Sun, nor even in proportion to their diftance
from the Equator. The inhabitants of the Polar Circles are
hardly a perceivable diftance, nota twenty-thoufandth part
farther from the Sun, than thofe between the Tropies, and
yet the former are chilled with perpetual.cold, while the others
are {corched with conftant heat.

Wty the rays of the Sun ftrike the Farth in a perpendi-
cular dire@ion, they will be refleéted in the fame direction on
the particles of air through which they ha -e pafled, and thus
increafe their heat; a greater number of diwect rays will alfo
ftrike the Earth in any given fpace, than when they fall
obliqucly ; therefore, the nearer the direction of the Sun’s rays
isto a perpendicular with the furface of the Earth, the great-
er ceteris paribus will the heat be.  Hence, countries fhould
be colder the nearer they are to the Poles.  Bur,

Wt objerve that the air may be heated to a very different
legree in different countries, which are in the fame latitude.
according

‘Dlese Kopien Sirien ny;
Im Rahmen aer urhshar-
rechtlichen Vorschrifiers
verwendet werden
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Viewpoint

Climate, liberalism and intolerance

Several writers have remarked on apparent cor-
relations between the character of the people of a
region and the climate prevailing there; thus Man-

ley (1971) associated the flexible British character
with the changeable R-:-" ' ~tiler Miller

Conversely, intolerant acts have often been
committed by people from areas in mid-latitudes
where seasonal temperature extremes are large, as
in areas with continental climate. In the 1930s,
fascism took over in Spain, Germany, Italy and
Austria; all are continental countries with 1D
values generally averaging about 20 deg C (one
exception is southern Italy, which has a TD of

about 15 deg C, but early support for the fascist
“Aussolini was said to be weal (Toneye

Many of the states of the USA which
retain capital punishment have T'D values of over

20 deg C, which is high compared with most other
‘western’ nations.

It may never be possible to prove absolutely
that a mild climate in mid-latitudes helps to foster
a tolerant society or that an extreme climate may
predispose people towards intolerance. However,
the historical record is highly suggestive and- if
this is recognised it could help to identify potential
problem areas in the field of human relations so
that timely action can be taken to mitigate threats
to peace. There must be no attempt to justify
intolerance on climatic grounds but only to note
that certain climates may be associated with a
predisposition to such conduct. Perhaps the
absence of seasonal extremes helps to foster a
relaxed attitude because there is no need to make
elaborate plans to cope with the rigours of a cold
winter and/or a very hot summer. However,
where TD 1s large, the pace of life is driven by
the seasons, enforcing the discipline of timely

preparation for the extremes; here, less relaxed
mental attitudes may develop.



Viewpoint

Climate, liberalism and intolerance

Several writers have remarked on apparent cor-
relations between the character of the people of a
region and the climate prevailing there; thus Man-

ley (1971) associated the flexible British character
with the changeable R-:" ' ~Riler Miller

Conversely, intolerant acts have often been
committed by people from areas in mid-latitudes
where seasonal temperature extremes are large, as
in areas with continental climate. In the 1930s,
fascism took over in Spain, Germany, Italy and
Austria; all are continental countries with 1D
values generally averaging about 20 deg C (one
-exception is southern Italy, which has a TD of

about 1'5 deg C, but early support for the fascist
“ussolini was said to be wealr
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Many of the states of the USA which
retain capital punishment have TD values of over

20 deg C, which is high compared with most other
‘western’ nations.

It may never be possible to prove absolutely
that a mild climate in mid-latitudes helps to {oster
a tolerant society or that an extreme climate may
predispose people towards intolerance. However,
the historical record is highly suggestive and-if
this is recognised it could help to identify potential
problem areas in the field of human relations so
that timely action can be taken to mitigate threats
to peace. There must be no attempt to justify
intolerance on climatic grounds but only to note
that certain climates may be associated with a
predisposition to such conduct. Perhaps the
absence of seasonal extremes helps to foster a
relaxed attitude because there is no need to make
elaborate plans to cope with the rigours of a cold
winter and/or a very hot summer. However,
where TD is large, the pace of life is driven by
the seasons, enforcing the discipline of timely

preparation for the extremes; here, less relaxed
mental attitudes may develop.
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Climatic Dterminism:
Popular conclusions

* "Northerners are more effecient since they
must work harder and more intelligently to
overcome the climatic obstacles".

* "Southeners are less efficient since the
climate of their countries makes life easy."

Hypothesis:
The Climatic Determinism is firmly established
in the public opinion of the Western world.
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Second Question:

Is the social "climate problem"
an "optimal control problem" ?



The macro economic
control problem "climatic change"

Climatic change causes damages (and benefits).

The abatement of anthropogenic climatic changes

absorbs economic potential, which may be measured
by "abatement costs".

Cost incurred by damages (or "adaption costs")

and abatement costs must be balanced so that the overall
costs are minimum.

For the general idea the measure of costs is of
secondary importance - it may be $ or "moral units".
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Global Environment
and Society Model

Assumptions:

* One closed (wourld) economy
* Complete knowledge about ongooing

evolutions and processes in climate
and economy

e Rationale decisions

Control problem

e Cost function to maximize: maximum output
e Control to be selected: CO2 emissions

stoc-15
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Climate policy 1315

* Social authorities (church) suggest that

the ongoing climate catastrophy is because of
god’s wrath about un-christian way of life.

* "The Archbishop of Canterbury ordered ...
solemn barefooted processions ... This was in
the hope of encouraging the people to atone
for their sins and appease the wrath of God ..."
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LAMB (1987)

Map of the prevailing conditions reported in the summer of 1315,
with suggested barometric pressure and wind pattern.
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Climate catastrophy in 1315

Northern Europe 1315 (-1319):
rainy summers, failed harvests

High "adaption costs": famines,
epidemies, migh mortality

"Abatement policy" consists of various
religious activities supervised by the church.

"Abatement policy" is considerably cheaper
(in units of "death" and "sin") than
"adaptation policy".
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“.. the archbishop of Canterbury or-
dered the clergy to perform solemn,
barefooted processions bearing the
Sacrament and relics, accompanied by
the ringing of the bells, chanting of the
litany, and the celebration of the mass.
This was in the hope of encouraging
the people to atone for their sins and
appease the wrath of God by prayer,
fasting, aims giving, and other charita-

ble work.”
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Conclusion: Social Construct
of Climate and Climatic Change

* The perception and the interpretation of real or imaginary
evolutions in the environment are instrumental for social
and political actions. Both processes, perception and
interpretation, are determined by social dynamics and

largely independent from the dynamics of processes in the
real world.

Climate and its change are mostly irrelevant for the
formation and execution of policy; instead, the "social

construct” of climate and climatic change steer social
and political decisions.
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What is the present "Social Construct"
of Climate and Climatic Change?



Perception of climate
Examples

* "It's wrong what we are doing to the
atmosphere because we are breathing all

these chemicals that are being put into the
atmosphere"

* "Pretty soon, we’re not going to have any
oxygen to breathe"

* "We shall be engulfed by the consequences of
our greed and stupidity. Nearly two thirds of
our wourld could disappear under polar ice cap

water, melting as a result of ozone depletion and
deforestation”

stoc-21
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Miljgorganisd 6nen’ Greenpeace har udsendt
en rapport med beskrivelse af 500 ekstreme
vejrhsendelser —orkaner, ‘rekordtemperaturer,

- tgrke og Lignende— fra de'seneste tré ar. De -
okstreme begivenheder er taget tili antalide
senere ar og tolkes af Greenpeace som de forste
tegn pé klimasendringer som folge af drivhu-
seffekten. Rapporten 'Den tidsindstillede kli-
mabombe’, der i gir blev overrakt til miljgmi-
nister Svend Auken (8), vil blive opdateres hver
halve ar. (Pol) o
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De fgrste forseg med at danne nyt, rent grund-

yand ved at pumpe vand opafden plumrede
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rkan-alarm

B - orh ligget sa
BRUSSEL: Aldri tidligere har stormene og orkanene g
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Due to recent storms and o the scienufic "news” that our climate is
changing to the worse, the insurance companies hire experts to motivate
Dremium increases. Thares European insurance companies will increase
premiums for enterprises within the closure of arrows, and especially
within the area enciosed bv dark arrows.
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Klimaftorscher und die Wasser des

»Die Indizien fiir tiefgreifende Veran-
derungen unseres Klimasystems ver-
dichten sich in den letzten Jahren un-
milverstandlich”, warnt der Klimaex-
perte der SPD-Bundestagsfraktion, Mi-
chael Miiller. Es scheint, als wolle die
Natur beweisen, was der Mensch nicht
wahrhaben will — daBl er seinen Le-
bensraum langsam, aber sicher ruiniert.
Die Statistiker liefern die diirren Fak-
ten fiir solche Annahmen. In den 80er
Jahren wurden 14 6kologische Grofka-
tastrophen registriert, in den 80ern
schon 70. DaB sich diese Zahl in unse-
rem Jahrzehnt um ein Vielfaches stei-
gern wird, 1aBt sich schon heute anhand
der jlingsten Meldungen absehen. Laut
Angaben des Klimaexperten hat sich
die Schadensrate seit Beginn der 90er
Jahre bereits vervierfacht. ,Wir spielen
russisches Roulett mit der Natur®,

Klimasystem — insbesondere die Zu-
nahme der extremen Schwankungen

eint Miiller. ,Die Verdnderungen imj

. und ungewdhnlichen Wettererscheinun-

gen — sind ohne Zweifel:
schen zu verdanken.” S

Den Treibhauseffekt fiihrt der SPD-
Bundestagsabgeordnete als mogliche
Erklarung fiir diese Verénderungen an,
gekoppelt mit natiirlichen Schwankun-
%en und direkten menschlichén Eingrif-
en in die Natur. ,Auf jeden Fall hat

dem Men-

sich unser Erdball aufgrund unseres

SchadstoffausstoBes global gesehen er-
warmt“, sagt er. Gase, die durch Ver-

brennung von O}, Kohle und Gas in die

Luft gelangen, wirken wie ein Treib-
hausdach. Sie lassen Sonneneinstrah-
lung in die Atmosphére hinein, aber nur

sehr schlecht wieder heraus. Die Folge:
Erwarmung. " '

Nach Angaben von Gerhard Berz, Di-
plommeteorologe aus Miinchen, war
~das letzte Jahrzehnt das mit Abstand
wéirmste seit Beginn weltweiter meteo-
rologischer Beobach en Mitte des
letzten Jahrhunderts®. langfristigen
Folgen wurden von Wigsenschaftlern
mit Computern voreusberechnet. Auf
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ctivities
caf{fect it, hut often without xxnprovnnq it. ‘

By GEORGE H. T. HIMBLY '

' !
SOLSBERRY, Ind. New Haven, Conn,, zm:(l Rochdale, Lan-
i 10 there 1s one thing the farmers cichive, have been :.‘sh:own ty have, on
"- wha live avound me are apreed the average, about (3! per fent more
“2oupon, it ts that the weather iq not  rYain on weekdays U\-’l.ll on Sundays, -
what it used to be: it's worse. The The ("h:\l":\(:l(-rislib:l"y grenter
sumvers, they will tell you, are storin- ape warmth of Lu;,c:lmlu striat
ier; the antumng welter; the winters compared with mt;,hh(nm;'
longer; the springs later. § If there is  sides is likewise a plod\ut n part, of-
another thing most of thcxl are agreed pollution, for the greater
upon, it is the reason for.. these pre- (itself
sumced changes: “"The bombs ave what  ness)
done it.”

aver-
tovwns
Teountry-

cloudiness -
relisted Lo the ;;x'cwlm- ruini- :

' !
which. the condensatjon nucled .
) - ‘ 3 - THE BOMB—Its clfects are not known
induce has a "glass-house™ | effect--it

What evidence 14 there that the

butl they may include temporary increases
allows the s:hortw;wcIrudi;\ti(m (lipht) Y Y P Y
weather can be altered by

hunan from the sin to pass through to the in the tiade winds and in ‘
agency---that man can do something, surface l)l|l[ ])l't\'(?l]l.fl the [ longwave o
whether by ‘u(l(lvnt or desiyn, to the vadiation (heat) from escaping from
weather? Though meteorologists may  the surface into the free air as readily
argue about how much evidence there 5 would atherwise by the o s
is, they are generally agreed that it is

impossible. to explain what iy happen- }"} L (vhh nce “( N “1(. weather
ing to the weather of cortain nlaces on

orminest,

—




I think our weather is more unpredictable now, we’ve got more modern satellites
and all to predict the weather and I think they’re worse at predictin’ it now than

when they didn’t have them. So, your seasons don’t seem to run the same. I
mean, they’re less predictable for patterns.

. . . Like now in the spring you get
real hot weather like the summer, and then when the summer comes you got
weather that’s like the spring, and then in the middle of winter sometimes you
get weather that’s almost like summer. It isn’t an even pattern. When would you
say you started noticing that . . .? | don’t know, it’s come on gradual.—Walt
(retired machinist)

-1 The weather has been more variable and unpredictable recently around
here.

Earth First! Sierra Club Public [)‘;fy cleaners Sawmill workers
93 52 79 73 74



: Well, T like warm weather, personally, but I think it’s wrong for what humans
\are doing to the atmosphere. In whar way? With all the aerosols and the ozone
and so forth . . . that’s being projected up into the atmosphere. . . . [If you like
‘warm weather, why do you say the greenbouse effect would be wrong?] Well, 1
think it’s wrong because at the same time, we are ingesting and breathing in all
these different chemicals that are being put into the atmosphere.—Susan (hospital

administrator)



Well it has to do, I think, with the climate changing as a result of the atmosphere,
atmospheric changes that are presently going, and cutting down all of our woods

takes away a certain chem—the oxygen, or something, that is required for us to
have good air quality, and it’s kind of scary.—Tara (sales manager)

That’s what scares me. What? When they cut all the forests down, they say,
pretty soon we’re not going to have any oxygen to breathe. Why do they let
them do that?>—Cindy (housewife)

94 1f they cut all the forests down, we would soon run out of oxygen to
breathe. ’ |

Earth First! Sierra Club Public Dry cleaners Sawmill workers
64 58 77 67 44

\



If the weather gets a lot warmer, do you think it would be good, bad, or neutral?
I think it would be bad; 1 think it would be terrible. Why? Well, I think people
react differently itt warm weather than when it’s cooler. I think it has an effect
on attitades—behdviot. . . . 1 mean in the prison system especially, where the
people ate just, you know, stuck in there, and they’ve got to let off steam. So,
sure. So you think in prison it makes people more violent? Sure, but outside the
prisons, too, ‘cause 1 even see it at work; you know, when the weather is
extremely warm, people tend to be, you know, a little hot tempered. I think,
you know, their blood boils. And when the blood boils in the body, it goes to
the head, and next thing you know, there’s, you know, an explosion. . . . I've
seen them react that way.—Paige (manufacturing worker)



I have my own private theory. [pause] What’s that? That every time they shoot
something up in space it disturbs things up there! There could be something to
that? I've been told I have no foundation for that, but it just seems every time
something happens we get this strange type of weather. . . . Like what? . . .
Well, for instance, tosmadoes were very rare in this section of the country . . .

tornadoes, and violent-type storms. . . . It used to be rather calm here.—Susan
(hospital administrator) -

|(In response to a request for ideas as to what could be done about the greenhouse
‘effect:) Well, 1 don’t know what the hell they’re doin’ up on the moon and
ishooting those things up there. 1 think they're disturbing the atmosphere. So
much rain we've had, so much rain.—John (retired factory foreman)

97 There may be a link between the changes in the weather and all the
rockets they have fired into outer space.

Earth First! Sierra Club Public Dry cleaners Sawmill workers
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Table 4. ¥ problems in the world* (%)
Ry vowy wrout’ ‘
S AR S “
Awpiiien  Waerpoliion  Comaumhanodbaodt Lossofspecies  Lossofnin-forest Global warming  Loss of ozone
NonhAmavieu
Canata » n n 38 n 58 70
UnltedSime 64 " 54 9 63 47 56
Latin America :
Brazil ) 69 56 7n LA 71 4
Chile ” n 64 n 1% - 9 78
Mexico n 78 n 81 8 62 n
Uruguay 78 i 68 76 %0 69 84
EastAsia
Japan 43 43 29 3 “ 4 b}
Korea(Rep.) 55 49 Py 3 24 47 54
Philippines 49 46 42 44 63 40 37
OtherAsia
India 63 50 s 48 34 36 40
Turkey n ) 61 54 61 63 45 59
Eastern Europe
Hungary 4 b3 4?2 47 47 n 47
Poland mn 80 3 76 73 59 66
Russia n 74 63 61 63 40 59
Scandinavia
Denmark 61 n 42 62 84 55 63
Finland 58 67 v, 52 48 A 34 60
Norway 69 n 1] 61 80 66 70
Other Europe
Germany (West) 61 70 b3 69 80 3 18
GreatBritain 52 72 ) v, 60 9 62 66
Ireland 63 74 $2 33 67 63 68
Netherlands 30 43 ¥ 43 70 36 47
Portugal 78 ] " ot 82 n ”
Switzerland 62 69 46 6! 78 62 68 >
Africa
Nigeria 43 “ 4 M n 26 n

Note: *Respondents were asked: ‘Now let's talk sbeut the werld as & whole. Here s a list of environmental issues that may be affecting the wortd dry'Whdle. .
Aalrudeachm.plemteumehowseﬁwumnnmwkn it 10 be in the world—very serious, somewhat serious, st vedy N
nouerio\nunll—otywdon'lknowenoughlbmkwMa?;AhpolMoanMnm; b. Pollution of rivers, lakes, and oceans; ¢. Sofl :

land, and loss of farmland; d. Loss of animal and piamt spectes; &. Loes of the rain forests and jungles; f. Global warming or the “greenhowse” effocr; g Lofs
of ozone in tha sarh's stmosphere.’

Source: Riley B. Dumisp, George H. Gallup, Jr., and Alec M. Galtup (1993), Health of the Planet (George H. Gallup International Iristitute, Princeton, NJ).
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. The Tampa Tribune,

- 2 major

1| hurricanes
seen for ’94

An Orlando Sentinel Report

NEW ORLEANS — Fasten your
safety belts. Tie down your roofs.”

This year’s hurricane season could

. be quite a bumpy ride.

And the outlook tor the rest of

the decade could be even worse.

“We're going to see¢ more hurri-

‘cane damage in this country than
we've previously seen. It's.a very

ominous thing,” meteorologist Wil-

liam Gray warned Friday as he re-

leased his annual forecast on the

- closing day of the Natlonal Hurri- .

cane Confefence. - a

By Gray's. measure
that conteiputs *

‘to 1987, the number dropped to 35.

siditions

, allu
e, | casing of
the 25-yeui-v..  .oue in west Afri-
ca. Both changes make for ripe hur-
ricane conditions, Gray said.

Many meteorologists believe
that, statistically, Florida is due for
an increase in hurricanes. \From
1943 to 1965, 116 hurricanes passed
through or near the Sunshine State.
During a similar period from 1966

ot




What is the role of
climate researchers?

* |s there a tendency for dramatisation?

* External factors: positive feedback between
- politicians’ need for public visibility,
- media’s need for catastrophies, and
- scientists’ need for public funding.

* Subjective factors:

- Egocentricity (overstating the importance of problems
related to own field of research)

- Mixing of uni-disciplinary scientific qualification with

layman’s engagement (e.g., physical scientists making.
predictions about future climate wars)

- Addiction to public recognition (“lime light disease")
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Urodelie uct wuucitucil ucuoucia-
zuge ist der Treibhauseffekt. Im kom-
menden Jahrhundert, so sagen die Kli-
maforscher vorher, erwdrmt sich unser
Globus im Mittel um 1,5 bis zu 4,5 Grad
Celsius. Dabei wird ein Teil der gemaé-
Bigten Breiten fir zahllose tddliche
Bakterien und Viren zum neuen Para-
dies; ebenso fiir ihre Ubertrager wie
Ratten, Insekten oder Schnecken.

Der Treibhauseifekt, so das Ergebnis
unzahliger Studien, birgt weitere, teils
apokalyptische Gefahren. So bedrohen
Sturmfluten die Kistengebiete. Im
Innern der Kontinente bleiben die
Niederschlage aus. Der Dirre folgen
Trinkwasserknappheit sowie Hun-
gersnéte mit Millionen von Toten. Zu-
gleich fordert eine steigende Zahl von
Gewitterstiirmen mit sintflutartigen Re-
genfillen und riesigen Uberschwem-
mungen ihren todlichen Tribut.

Sé zegen, dall aas raxiima
permanent schwankte. War-
um mussen wir uns dann
Sorgen machen?

4908 Drei Grad in 100 Jah-
ren hat es noch nicht gege-
ben. Die eigentliche Gefahr
ist nicht, daB es warmer wird,
sondem es ist die Geschwin-
digkeit der Klimaverinde-
rung. Ein Wald braucht etwa
500 bis 1000 Jahre, um sich

- auf neue Verhaltnisse einzu-

stellen. Die ohnehin schon
schadstoffbelastete  Natur
steht unter einem starken
Anpassungsstre8, den sie
wahrscheinlich nicht bewalti-
gen kann. o

STERN: Und was wird in der

- Atmosphare los sein?

2ay: Wir miiBten immer Gfter
mit starken Tiefdruckgebie-

ten und Starmen rechnen. -
Maoglicherweise kann dann

auch Landwirtschaft nicht

'wie bisher betrieben werden,

weil bei steigendem Meeres-
spiegel unser Grundwasser
versaizt. Auch die Sahara
kdnnte sich zum Beispiel
Gbers Mittelmeer hinaus
nach Norden ausdehnen.
Und wenn bestimmte Land-
striche nicht mehr bewohn-

bar sind, werden die Men-

schen dort hinziehen, wo
noch akzeptable Bedin-

gungen herrschen. Es gabe
Volkerwanderungen und Kli-

makriege.



Conclusions

The social dynamics makes climate change a social problem,
not the physics.

Integrated assessment modelling efforts must be seen with
great reservation not only because of the enormeous
difficulties to specify the involved models but because of

fundamentally idealizing assumptions about the social and
political decision process.

The present public debate about the impact of anthropogenic
climate change is not unique or new.

Physical scientists have the same qualification to engage

in a discourse about the social and political implications
of climate change as any other layman.
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