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Problémakar:
Valtozasok nagysaga ¢s idoskalaja.
Mi a szokatlan? Mi a veszelyes?
Tudomany eés tarsadalom: az aktivistak.

Kérdések:
Mi hajtja a klimat meghatarozé folyamatokat?

Energia- és energiadaram-skalak.
A jegkorszakok problematikaja.

Modellek:
Galilei és a konszenzus a papaval.

Kepler és Newton - a mechanika modellje.
A klimamodellek problémai
Uveghaz jelenség és felhdképzodés.

Epilogus:
Aktivistak, a véleményvaltas valoszintisége,
avagy léeteznek-e boszorkanyok?
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Amit elodeink nem lathattak




Boszorkanyok
es a kis jégkorszak

W. Behringer: Witches and Witch-Hunt, A Global History
(Cambridge, 2004).
E. Oster, J. Econ. Perspectives (2004).

Papai bulla (1484):
lﬁ Boszorkanyok képesek idsjarasvaltozast okozni.
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Kontinensvandorlasok és klimavaltozasok
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Az utolso 5 millio év |
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Temperature deviation from the average of 1960-1930
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Az utolsé 15 ezer ev: eszak és del kozotti ktlonbseg
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Mann et al., PNAS, 13252 (2008)
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A Kis jégkorszak
vege?
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Interpretaciok egy témara

2000 = 20009:

iz ev
0.8 .
0.7 - UAH Satellite-Based Temperature Ef Nifig
0.6 - of the Global Lower Atmosphere Warming

(Version 5.5)

Myth #2: Global warming
stopped ten years ago.
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Kinek mondhatjuk el az igazsagot?
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JONES e-mails CHRISTY July 5, 2005.

The scientific community would come down
on me in no uncertain terms if | said the world

2 had cooled from 1998. OK it has but it is only
3 Dec. 2012: it isn' isti
p gorkeded wosas [ Yyearsofdataand itisn't statistically
: M e i significant.
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Es hogyan interpretaljuk magunknak?

K. Trenberth e-mails M. Mann October 15, 20009.

Where the heck is global warming?

The fact is that we can’t account for the lack of warming at the moment and it is
a travesty that we can’t. The CERES data ... shows there should be even more
warming: but the data are surely wrong. Our observing system is inadequate.



ield, research on climate change has some fundamental
' Ia| ned byfgeptlcs erln

he e-mails leaked from the University

of East Anglia's Climatic Research Unit

{CRU) in November presented an early

Christmas present to climate-change
denialists. Amid the more than 1,000 messages
were several controversial comments that —
taken out of context — seemingly indicate that
climate scientistshave beenhiding a mound of
dirty laundry from the public.

A fuller reading of the e-mails from CRU in
Norwich, UK, does show a sobering amount of
rude behaviour and verbal faux pas, but noth-
ing that challenges the scientific consensus of
climate change. Still, the incident provides a
good opportunity te point out that — asin any
actwe field Of mqulry there are some ma]()r
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century temperature changes and the inability
of climate models to simulate such warming
without including the role of greenhouse-gas
pollution. The uncertainties do, however, ham-
pereffortsto plan forthe future. And unlike the
myths regularly trotted outby dimate-change
denialists (see ‘Enduring dimate myths, page
286}, some of the outstanding problems may
mean that future changes could be worse than
currently projected.

Researchers say it is difficult to talk openly
aboutholes in understanding.
“Of course there are gaps in
our knowledge about Earths
climate system and its com-
punents, and yes, nothlng has
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¥,

aerosols and palaeodimate data — that some
say deserve greater open discussion, both within
scientific cirdes and in the public sphere.

Regional climate prediction
The sad truth of climate science is that the
most crucial information is the least reliable.
To plan for the future, people need to know
how their local conditions will change, not
how the average global temperature will climb.
Yet researchers are still struggling to develop
tools to accurately forecast
climate changes for the twenty-
first century at the local and
regional level.

The basic tools used to
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Greenland az el6z6 meleg periodusban
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NEEM Community Members, Nature 493, 489-494 (2013)
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Ice extent at Arctic
and Antarctic

Arctic/Antarctic Standardized Anomaly
(# of st. dev. from 1981-2010 average)

Global warming expands Antarctic sea ice
In a polar paradox, melting land ice helps seaice to grow.
Olive Heffernan

31 March 2013

Ocean warming may be a major driver of sea-ice
expansion in the Antarctic, researchers report
today in Nature Geascience !, While sea ice at

the North Pale has shrunk substantially over the

explain why seaice near the South Pole has
grown in extent over the same period3‘

"The paradox is that global warming leads to o =
Cool melwater from the Antarctic ice sheet

insulates sea ice from warm acean currents,
Antarctica,” says Richard Bintanja, a climate —

researcher at the Roval Netherlands

mare cooling and more sea ice around

Arctic and Antarctic Standardized Anomaly and Trend
Nov, 1978 - Dec. 2012
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Mit szeretnénk megérteni (Kiszamitani)?
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Jégkorszakok és a palyaexcentricitas

M. Milankovich (1930)

Antarctic ice-core temperatures and eccentricity of Earth’s orbit
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Napsugarzas intenzitasa

J E (t) Insolation at 65°N
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Energiak és energiaramok: Karakterisztikus idék
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77 e s . E. Kallen, C. Crafoord, and M. Ghil,
BelSO ha-]tas' J. Atm. Sci. 36, 2292 (1979)

ViSSZ&CS&tOIéS éS OSZCi I IéCl()k B. Saltzman and A. Sutera, J. Atm. Sci. 41, 736 (1983)

H. Gildor and E. Tziperman, J. Geophys. Res. 106, 9117 (2001)
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Tenge r-jég kapcsolé H. Gildor and E. Tziperman, J. Geophys. Res. 106, 9117 (2001)
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Globalis klimamodellek

Horizontal Grid
(Lattude-Longifuda) [
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Mi hatarozza meg az atlaghomeérsékletet?

Uveghéazhatas: Por, vulkan, aeroszolok, CO,, ... Egyéb hatasok:
napfoltok, napszél,

oceani aramlasok,

e OI Effect on Global Te
, Comparing MSU Temperature
c . g0l
El Chichon Pinatubo
3
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hidrociklus, ...

Year




Mi hatarozza meg az atlaghomeérsékletet?

Egyéb hatasok:
napfoltok, napszél,

Uveghazhatas: Por, vulkan, aeroszolok, CO.,,

III'\’

Atmospheric CO, at Mauna Loa Observatory 4 2~ A 4
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€02 (ppm)

Uveghézhatas: CO, --

Mi hajt mit? Felhok.

350 + ——Atmosphenc carbon dioxide (COZ in parts per million)

w
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Nehezen kezelhetd probléma
elméletileg és kisérletileg is.



A joslas problematikaja 1/f dinamikaju rendszerekben
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Extrem esemeéenyek frekvenciaja

There is low confidence in any observed long-term
EVENTS AND DISASTERS TO ADVANCE . - - -
CLIMATE CHANGE ADAPTATION (1.e., 40 years or more) increases in tropical
- cyclone activity (i.e., intensity, frequency, duration),
after accounting for past changes in observing
capabilities.

It is likely that there has been a poleward shift in
the main Northern and Southern Hemisphere
extratropical storm tracks.

SPECIAL REPORT OF THE

s 1DCC e
S There is low confidence in observed trends in small
spatial-scale phenomena such as tornadoes and hail

because of data inhomogeneities and inadequacies
In monitoring systems.




Energiaaramok
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Gates on Copenhagen

Agreement in Copenhagen:
Channel $100 billion per year to developing
countries to combat climate change by 2020.

Has a $34 billion fundation for fighting

Gates: malaria etc. ... in developing countries.

$100 billion per year is more than % of
foreign aid currently given by the rich countries.

| am concerned that some of this money will come
@ from reducing other categories of foreign aid,
especially health.

If just 1% of the $100 billion came from vaccine
@ funding then 700 000 more children could die
from preventable diseases.

Taking the focus away from health aid could be bad for
the environment in the long run because improvements

@ Inhealth, including voluntary family planning, lead
people to have smaller families, which in turn reduces
the strain on the environment.



Az energiafelhasznalas fejlodése

Szlikséges tertlet
100% napenergiabol
100%-o0s effektivitas

Gyujtogets eletmaod

A tiiz megszeliditése
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Folyamatok bonyolultsaga és a fizika legitimitasa

Tycho Brache ~ 1600

Newton \ Mars latszolagos mozgasa
1 Kepler
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/{{ o= period of sun’ s rotation Kerdes NeWtonhOZ

T = semimajor axis of the orbity
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A Vilag megmentese

I. 100 tudds nevét veéletlenszertien 100 dobozba rakjak,
s a lezart dobozokat egy szobaban helyezik el.

¢ ¢ 100

HHHHHmmHHH

I1. A tudosok egyenként bejonnek a szobaba, felnyitnak 50 dobozt, majd lezarjak
oket ¢€s kimennek. A bejovetel utan nem kommunikalhatnak a tobbiekkel.

I IS o0 FI

Ha barki nem talalja szamat az altala felnyitott dobozokban, a Vilag elveszett.

Kérdeés: Van-e olyan felnyitasi stratégia, amellyel a Vilag P>0.3 valdszinliséggel menekiil meg?



L eteznek-e boszorkanyok, ha ket extrém hurrikan van egy évszazadban?

-

b: boszorkanyok okozzak a hurrikant D : egynél tobb extrém hurrikan van egy

ol NG N
A

(gondolat) evszazadban (jelenség)
Kiindulas: nem tudjuk Ha b, akkor h valészintisége nagy:
P(b) ~ P(b)~0.5 B P(h|b)~0.5
Hab , akkor h valosziniisége Kicsi:
P(h|b)~0.1

P(h,b) = P(h|b) P(b) = P(b|h) PSh)

| L

h ésb egyittes ) , , — ——
JY h bekovetkezése esetén P(h|b) P(b) + P(h|b) P(b)

valoszinlisége o
g / D valoszintisége

(b h) — P(ID)PO) |05 oo
P(h|b) P(b)+P(h|b)P(b) | 05+0.1 —
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