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Tartalom

1. Foldiink éghajlata szakadatlanul valtozik; a jelenkori
éghajlatvaltozas nem példatlan.

2. Bizonytalansagok:

- az un. teljes napbesugarzas (Total Solar Irradiance, TSI)
- a globalis atlaghémeérsékliet,

- a Fold albeddja (fényvisszavero-képessége),

- a légkori CO,-tartalom és annak kdvetkezményei

3. A CO,-liveghazhatas alapu klimamodellezés altal lebecsilt, de a
valdsagban eroteljesen miikodé kozmikus és foldfizikai jelenségek



1. Foldunk éghajlata szakadatlanul valtozik;
a jelenkori éghajlatvaltozas nem példatlan.



A 2021. augusztusi IPCC 6. jelentés vezetGi 6sszefoglalojanak (SPM) elsé abraja
(IPCC: Eghajlatvaltozasi Kormanykozi Testiilet)

IpCC

INTERGOVERNMENTAL PANEL oN Climate chanee

Climate Change 2021

The Physical Science Basis

Summary for Policymakers

a) Change in global surface temperature (decadal average) b) Change in global surface temperature (annual average) as observed and
as reconstructed (1-2000) and observed (1850-2020) simulated using human & natural and only natural factors (both 1850-2020)
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a) Change in global surface temperature (decadal average)
as reconstructed (1-2000) and observed (1850-2020)
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IPCC First Assessment Report, 1990: Temperature
change (C°)

Little ice age

Medieval
warm period

. Modern warming began

in the late 17* century
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-4,6 milliard évt6l maig: hémérséklet és CO,

Geological Timescale: Concentration of CO, and Temperature fluctuations
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Vincze Miklés ATOMCSIL el6adasa, 2022. januar 13.

Megjegyzés (SzL):

1. A paleoh6mérsékleti becslések és a klimamodellezési elGjelzés nem rajzolhaté egybe!
2. Azt a képzetet kelti, mintha a foldtorténeti multban nem lettek volna hasonld

- igen rovid idejd — dinamikus valtozasok
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K. D. Burke, J. W. Williams,. A. Chandler, A. M. Haywood, D. J. Lunt, and B. L. Otto-Bliesner: Pliocene and Eocene
provide best analogs for near-future climates. PNAS December 26, 2018 115 (52) 13288-13293

UN. KLIMAVESZHELYZETET KIZAROLAG A KLIMAMODELLEK SUGALLNAK.
(Az ENSZ Biztonsagi Tandcsban a ,klimavészhelyzetet” 2021. februar 23-dn Oroszorszag megvétozta.)



-5,5 millio évtdl: hémérsékletvaltozas (proxy)
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-400 ezer évtdl (hdmérséklet- és CO,-proxik antarktiszi jégfurat-beli buborékokbdl)
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-12124-t5l -11950-ig (174 év)
volcanic eruption Trachitovy
/ the zone of confidence of the event of the eruption of the trachytovy volcano
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time of simultaneous tree death

RWI (Ring Width Index) egyedi évgylir( sorozatok (az atlagérték kékkel,
a gyenge novekedés jellemz6 idGszakai pirossal kiemelve).
Ineshin et al. Limnology and Freshwater Biology 2021 (1): 1115-1125



622 és 1469 kozott

Egy egyedulallé id6sor:
A Nilus vizszintingadozasai (Kaird)
(Adatok: Hurst 1951; Abra: Koutsoyiannis 2013)

Hosszu tavu perzisztencia; Hurst-kitevs, H=0,87
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Temperature anomaly (°C)

1659-t61 2009-ig: mért hémérséklet és a CO,-kibocsatas
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1850-2020: Tavkapcsolatok (teleconnections)

Tavkapcsolatok és tarsaik, ABC sorrendben
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1895-2015: Homérsékleti csucsok (USA)
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1900-2013:
Eszaki sarkvidéki
jégkiterjedés
(szeptember)

1900-2020:
Csapadékindex

a Szahel-ovezetben

E Arctic Sea Ice Extent (September) 1900-2013 reconstructed
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1880 (1900)-tol

H6mérsékletvaltozas és
széndioxid-koncentracio
(1958-t6l folyamatos mérés

Global temperature anomaly ( C)
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Global Cooling
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Foldi atmoszféra IR-aktiv gaz (H20, C0O2), tf-%

Foldi atmoszféra paratartalom tropusok: 3,5-4 tf-%

Kiraly Jézsef abradja,
enpol2000.hu,

2022.01.10.

Foldi atmoszféra paratartalom sarkvidékek: 0-0,5 tf-%

0,028 tf-% Foldi atmoszféra CO2-tartalom valtozasa 1958-2020 0,041 tf-%
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Land & Ocean Temperature Departure from Average Dec 2021
(with respect to a 1981-2010 base period)
Data Source: NOAAGIobalTemp v5.0.0-20220108
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Land & Ocean Temperature Percentiles Dec 2021
NOAA's National Centers for Environmental Information
Data Source: NOAAGIobalTemp v5.0.0-20220108
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Year-to-Date Global Temperatures

for 2021 and the ten warmest years on record
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Az 2021-es év csak a 6. legmelegebb esztend6 (2016, 2020, 2019, 2015 és 2017 utan)



Land & Ocean Temperature Departure from Average Jan 2020

(with respect to a 1981-2010 base period)
Data Source: NOAAGIobalTemp v5.0.0-20200206
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Land & Ocean Temperature Departure from Average Feb 2020

(with respect to a 1981-2010 base period)
Data Source: NOAAGIobalTemp v5.0.0-20200308
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Land & Ocean Temperature Departure from Average Mar 2020

(with respect to a 1981-2010 base period)
Data Source: NOAAGIobalTemp v5.0.0-20200408
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Land & Ocean Temperature Departure from Average Apr 2020

(with respect to a 1981-2010 base period)
Data Source: NOAAGIobalTemp v5.0.0-20200508
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Land & Ocean Temperature Departure from Average May 2020

(with respect to a 1981-2010 base period)
Data Source: NOAAGIobalTemp v5.0.0-20200608
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Land & Ocean Temperature Departure from Average Jun 2020
(with respect to a 1981-2010 base period)
Data Source: NOAAGIobalTemp v5.0.0-20200707
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Land & Ocean Temperature Departure from Average Jul 2020
(with respect to a 1981-2010 base period)
Data Source: NOAAGIobalTemp v5.0.0-20200808
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Land & Ocean Temperature Departure from Average Aug 2020
(with respect to a 1981-2010 base period)
Data Source: NOAAGIobalTemp v5.0.0-20200908
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Land & Ocean Temperature Departure from Average Sep 2020
(with respect to a 1981-2010 base period)
Data Source: NOAAGIlobalTemp v5.0.0-20201007
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Land & Ocean Temperature Departure from Average Oct 2020
(with respect to a 1981-2010 base period)

Data Source: NOAAGIobalTemp v5.0.0-20201108
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Land & Ocean Temperature Departure from Average Nov 2020
(with respect to a 1981-2010 base period)

Data Source: NOAAGIobalTemp v5.0.0-20201208
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-5 -4 -3 -2 -1 0 1 2 3 4 5
@ Degrees Celsius
V National Centers for Environmental Information Please Note: Gray areas represent missing data

GHCNM v4.0.1.20201207.gfe Map Projection: Robinson



Land & Ocean Temperature Departure from Average Dec 2020
(with respect to a 1981-2010 base period)
Data Source: NOAAGIobalTemp v5.0.0-20210106

-5 -4 -3 -2 -1 0 1 2 3 4 5

@ Degrees Celsius
V National Centers for Environmental Information Please Note: Gray areas represent missing data
GHCNM v4.0.1.20210105.gfe Map Projection: Robinson



Land & Ocean Temperature Departure from Average Jan 2021
(with respect to a 1981-2010 base period)

Data Source: NOAAGIobalTemp v5.0.0-20210208

-5 -4 -3 -2 -1 0 1 2 3 4 5

@ Degrees Celsius
V National Centers for Environmental Information Please Note: Gray areas represent missing data
GHCNM v4.0.1.20210207.qgfe Map Projection: Robinson
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Land & Ocean Temperature Departure from Average Feb 2021
(with respect to a 1981-2010 base period)

Data Source: NOAAGIobalTemp v5.0.0-20210308

2 3 4 5

-5 -4 -3 -2 -1 0 1
Degrees Celsius

National Centers for Environmental Information Please Note: Gray areas represent missing data
GHCNM v4.0.1.20210307.qgfe Map Projection: Robinson



Land & Ocean Temperature Departure from Average Mar 2021
(with respect to a 1981-2010 base period)
Data Source: NOAAGIobalTemp v5.0.0-20210408

1 1 1

-5 -4 -3 -2 -1 0 1 2 3 4 5

@ Degrees Celsius
V National Centers for Environmental Information Please Note: Gray areas represent missing data
GHCNM v4.0.1.20210407.qgfe Map Projection: Robinson




Land & Ocean Temperature Departure from Average Apr 2021
(with respect to a 1981-2010 base period)
Data Source: NOAAGIobalTemp v5.0.0-20210509

2 3 4 5

-5 -4 -3 22 -1 0 1

@ Degrees Celsius
V National Centers for Environmental Information Please Note: Gray areas represent missing data
GHCNM v4.0.1.20210507.qgfe Map Projection: Robinson



Land & Ocean Temperature Departure from Average May 2021
(with respect to a 1981-2010 base period)
Data Source: NOAAGIobalTemp v5.0.0-20210608

7

2 3 4 5

-5 -4 -3 = A 0 1

@ Degrees Celsius
v National Centers for Environmental Information Please Note: Gray areas represent missing data
GHCNM v4.0.1.20210607.gfe Map Projection: Robinson



Land & Ocean Temperature Departure from Average Jun 2021
(with respect to a 1981-2010 base period)

Data Source: NOAAGIobalTemp v5.0.0-20210707

u
V4
-5 -4 -3 -2 -1 0 1 2 3 4 5
@ Degrees Celsius
v National Centers for Environmental Information Please Note: Gray areas represent missing data

GHCNM v4.0.1.20210706.gfe Map Projection: Robinson



Land & Ocean Temperature Departure from Average Jul 2021
(with respect to a 1981-2010 base period)
Data Source: NOAAGIobalTemp v5.0.0-20210808

2 3 4 5

-5 -4 -3 22 -1 0 1

@ Degrees Celsius
V National Centers for Environmental Information Please Note: Gray areas represent missing data
GHCNM v4.0.1.20210807.qfe Map Projection: Robinson



Land & Ocean Temperature Departure from Average Aug 2021
(with respect to a 1981-2010 base period)
Data Source: NOAAGIobalTemp v5.0.0-20210908

-
v 4 -
-5 -4 -3 -2 -1 0 1 2 3 4 5

@ Degrees Celsius
v National Centers for Environmental Information Please Note: Gray areas represent missing data
GHCNM v4.0.1.20210907.qgfe Map Projection: Robinson



Land & Ocean Temperature Departure from Average Sep 2021
(with respect to a 1981-2010 base period)
Data Source: NOAAGIobalTemp v5.0.0-20211008

o

, -

2 3 4 5

-5 -4 3 =9 A 0 1

@ Degrees Celsius
v National Centers for Environmental Information Please Note: Gray areas represent missing data
GHCNM v4.0.1.20211007.qfe Map Projection: Robinson




Land & Ocean Temperature Departure from Average Oct 2021
(with respect to a 1981-2010 base period)
Data Source: NOAAGIobalTemp v5.0.0-20211108

-5 -4 -3 -2 -1 0 1 2 3 A 5

@ Degrees Celsius
V National Centers for Environmental Information Please Note: Gray areas represent missing data
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Land & Ocean Temperature Departure from Average Nov 2021
(with respect to a 1981-2010 base period)
Data Source: NOAAGIobalTemp v5.0.0-20211210

-5 -4 -3 -2 -1 0 1 2 3 4 5

@ Degrees Celsius
v National Centers for Environmental Information Please Note: Gray areas represent missing data
GHCNM v4.0.1.20211207.gfe Map Projection: Robinson



Land & Ocean Temperature Departure from Average Dec 2021
(with respect to a 1981-2010 base period)

Data Source: NOAAGIobalTemp v5.0.0-20220108

1 1 1

-5 -4 -3 -2 -1 0 1 2 3 4 5

@ Degrees Celsius
v National Centers for Environmental Information Please Note: Gray areas represent missing data
GHCNM v4.0.1.20220107.qgfe Map Projection: Robinson




2. Bizonytalansagok
(alapveté6 klimaadatokban)

Connolly R, Soon W, Connolly M et al. (2021):

] How much has the Sun influenced
Total Solar Irradiance (TSl) Northern Hemisphere temperature trends?

Temperature (AT) An ongoing debate. RAA 21, 131

Albedo (A, fényvisszaveroképesség)
Napsugarzas az energiamérlegben = TSI (1-A) W/m?

COZ Fodor (1881), Barcza Sz (2016)



RAA 2021 Vol. 21 No. 6, 131(68pp) doi: 10.1088/1674-4527/21/6/131

(© 2021 National Astronomical Observatories, CAS and IOP Publishing Ltd. Research in
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IPCC

Theory 1: Climate change is mostly human-caused

(a) Observed temperatures (using both urban and rural data)
Observed

2

(@] -

Temperatures relative
to 20th century in °C

2 Long-term trend = +0.89°C per century
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(b) Modelled contribution from human-caused and natural factors

Modelled
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(c) Modelled contribution from natural factors (Sun & volcanoes)
Sun & volcanoes only

o

Temperatures relative
to 20th century in °C
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(d) Modelled contribution from human-caused factors (CO,, etc.)

Human-caused factors only

Long-term trend = +0.84°C per century
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Temperatures relative
to 20th century in °C
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Connolly et al. (2021)

Theory 2: Climate change is mostly natural
(e) Observed temperatures (using only rural data)
Observed

2

-

Temperatures relative
to 20th century in °C
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2 Long-term trend = +0.55°C per century
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(f) Modelled contribution from human-caused and natural factors

Modelled
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A kovetkeztetés
attél figg, hogy
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Temperatures relative
to 20th century in °C
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(g) Modelled contribution from natural factors (Sun & volcanoes)
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(h) Modelled contribution from human-caused factors (CO,, etc.)
Human-caused factors (Upper limit)

—_

IR0

Temperatures relative
to 20th century in °C
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Long-term trend = +0.21°C per century
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ALBEDO:

Ellentmondo (CERES és MERRA)

miiholdas albedo trendek
(Koutsoyiannis 2021)
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Foldfény
(Earthshine)

Albedovaltozas
Steve Koonin et al.
foldfénymeérési alapjan
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CO, koncentracié
a légkorben
(FODOR Jo6zsef 1881)

Ld. Természet Vilaga
2021 szeptember

Elfeledett tanulmany.
Még Beck (2007)
nem-IPCC cikke
sem emliti

HYGIENISCHE UNTERSUCHUNGEN

LUFT, BODEN UND WASSER

INSRESONDERE
AUF IHRE BEZIEHUNGEN
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ORIGINAL STUDY

Greenhouse effect from the point of view of radiative
transfer

S. Barcza'

BARCZA Szabolcs (1944-2021)

A CO, hatasa nem lehet tobb, mint 21+7%

Received: 25 February 2016/ Accepted: 19 September 2016 /Published online: 28 September 2016
© Akadémiai Kiadd 2016

Abstract Radiative power balance of a planet in the solar system is delineated. The
terrestrial powers are transformed to average global flux in an effective atmospheric col-
umn approximation, its components are delineated. The estimated and measured secular
changes of the average global flux are compared to the fluxes derived from the Stefan—
Boltzmann law using the observed global annual temperatures in the decades between
1880 and 2010. The conclusion of this procedure 1s that the radiative contribution of the

greenhouse gas CO5 is some 21 £ 7 % to the observed global warming from the end of the
nineteenth centivey
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Roughly 40 percent of the planet has seen “greening”
between 1981 and 2016

t Source: Jing M. Ohen, Weimin Ju, Philippe Cian ot al, “Vegetation Structural Change Since 1981 Sigrificantly Erhanced the Terrestrial Carbion Sink,*
PROGRESS Communications 10, no. 4257 (October 2019y 1-7, Mips://www.nature com/armicies/sd 1467.019.122%7.8 pdf

Seon Park el6addasa, 2021. december 23.
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3. A CO,-uveghazhatas alapu klimamodellezés
altal lebecsiilt, de a valosagban eroteljesen
miikodo kozmikus és foldfizikai jelenségek



Modell és valdsag
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Idealized Earth Actual Earth
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OKOK
(RESZBEN ISMERT,
RESZBEN FELTETELEZETT CIKLUSOK):

STOF-s (Cionco et al. 2021)
Schwabe: ~11 év

Hale: ~22 év

Gleissberg: 80-100 év

José: 155-185 év

Suess (de Vries): 200-250 (~210) év
,Grand”: 300-400 év

Eddy: 800-1200 év

Bray-Hallstatt: 2100-2500 év
(Charvatova ciklus: 2402 év)

Milankovitch ciklusok

Geomagneses ki-rdnduldsok: 12 ezer év

OKOZATOK:

KLIMAVALTOZASI BIZONYITEKOK:
Az egész geologia errdl szol.

Néhany ezer évente globalisan egyidejq,
hirtelen klimavaltozasok fordulnak elé:
Bond (B) események:

~1000-1500 ezer év (1470 ky?)
Dansgaard—Oeschger (DO) események
~3 ezer év? (-12 ky and -120 ky kozott)
Heinrich (H) események:

~6 ezer év?

AMIRE TAMASZKODHATUNK:
Paleoklima-proxik (bio, geo, cryo)
Korabbi mérési adatok (astro-, hydro etc.)

Jelen megfigyelések (asztro, geo-, atmo-
hidro)



,Szférak”, végtelen szamu kolcsonhatassal

Atmoszféra

,Outer Space”
Bioszféra (benne az Ember)

NAP

Krioszféra (Helioszféra) Naprendszer
(Bolygdk, Hold)

Hidroszféra (Ocedn, kontinentdlis vizek)

Geoszféra: a Fold belsejétdl a magnetoszféraig (benne: atmoszféra)
(+bioszféra, krioszféra, hidroszféra) = foldrendszer

Teendd: Eszlelés és leképezés. (Imaging=mapping+transformation +visualization)
Let the data speak! (Berkhout, 2021 clintel.org/clintel-proposes-a-new-way-to-analyze-climate-data/)



Naptevékenység-valtozasok

+ kozmikus sugarzas +

Napszél . Heliopauza  Besugdrzds

* arnyékolas
Magnetoszféra
Vélasz ﬂrnyékolés
14C és 1°Be
A Folcl
forgasa Felh6képzodés

Y l Y

Foldi eghajlatvaltozas

(Morner, 2017)



uv -~ CME (kokonakitdfés)
2020. november 29-én (SOHO)

2020/11/29 12:06

https://spaceplace.nasa.gov/solar-cycles/en

magneses ——

erovonalak : Fehér fény, 2017. aug. 21-ei napfogyatkozas

Total Solar Eclipse 2017 © 2017 Miloslav Druckmiiller, Peter Aniol, Shadia Habbal



http://www.ggki.hu/
http://www.epss.hu/
https://spaceweatherarchive.com/2020/11/29/major-solar-flare-and-cme/
https://spaceweatherarchive.com/2020/11/29/major-solar-flare-and-cme/
https://spaceweatherarchive.com/2020/11/29/major-solar-flare-and-cme/
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https://spaceweatherarchive.com/2020/11/29/major-solar-flare-and-cme/
https://spaceweatherarchive.com/2020/11/29/major-solar-flare-and-cme/
https://spaceweatherarchive.com/2020/11/29/major-solar-flare-and-cme/
https://spaceweatherarchive.com/2020/11/29/major-solar-flare-and-cme/
http://www.zam.fme.vutbr.cz/~druck/eclipse/Ecl2017u/Mi/Mitchell_800mm/0-info.htm
http://www.zam.fme.vutbr.cz/~druck/eclipse/Ecl2017u/Mi/Mitchell_800mm/0-info.htm
http://www.zam.fme.vutbr.cz/~druck/eclipse/Ecl2017u/Mi/Mitchell_800mm/0-info.htm
https://spaceplace.nasa.gov/solar-cycles/en/
https://spaceplace.nasa.gov/solar-cycles/en/
https://spaceplace.nasa.gov/solar-cycles/en/

A jelenlegi (25.) napciklusra vonatkozé el6rejelzések

400
Observed sunspot number (SIDC, daily)

350 —— Observed sunspot humber (SIDC, monthly mean)

—— Prediction Panel NOAA/NASA/ISES shifted -6 months
—— Mclntosh et al. (2020)
Mean solar cycle since 1750
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Helio4Cast (helioforecast.space)



https://helioforecast.space/solarcycle
https://helioforecast.space/solarcycle
https://helioforecast.space/solarcycle
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LOD (Length Of Day), a Fold tengely koriili forgasideje, a naphossz (~86400 s) valtozasa

5
Forrds: Shen és Peng (2016): Detection of different-time-scale signals
in the length of day variation based on EEMD analysis technique.

4 Geodesy and Geodynamics 7, 180-186.

L

LOD(ms)

22 év

Erdekességek:
1~ 1. A naptevékenységet (vagy inkabb a napmagneses teret) koveti
2. 2020-ban tobb rekord rovid LOD-ot mértek. 2021-ben még tobbet.
Okait csak talalgatni tudjuk.

1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
Time(Year)

3 | | | |

Az AM impulzusnyomaték-tétel alapjan:

AM so5r = AM s - AMgs1q



A Naprendszer
tomegkodzéppontjanak
a nagybolygdk
(Jupiter stb.) altal
okozott helyvaltozasa
(a Naphoz viszonyitva),

1985-2040 kozott

A ,Pattern Recognition
in Physics” folyoirat
napfizikai lapszamanak
2013-as megjelenését
kovetben a folydiratot
megszlintetették.

2037

http://www.landscheidt.info/images/carsten.jpg




Polaritasvaltas: atlagosan 250 ezer évenként. A jelenlegi normal polaritas 750 ezer éve tart.

https://en.wikipedia.org/wiki/Geomagnetic reversal#/media/File:Geomagnetic polarity late Cenozoic.svg
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Leonardo Sagnotti, Giancarlo Scardia, Biagio Giaccio, Joseph C.
Liddicoat, Sebastien Nomade, Paul R. Renne, Courtney J. Sprain,
Extremely rapid directional change during Matuyama-Brunhes
geomagnetic polarity reversal, Geophysical Journal International,
Volume 199, Issue 2, 1 November 2014, Pages 1110-
1124, https://doi.org/10.1093/gji/ggu287

— »l = o o
= 55 =203 ia
2 = =
S = o
S o
s 5 3
s =1
= =
A ¢
/ \\ N
% N
e
N
L ’.H'/ N \\ N, \
o \ N . S
iy
. S & N

N I""
JMagnetic Pole[ ™~ N 4 |
oy

AL o ¥

o0 1940) | damme R \
1920 1}9&;0 1%0‘4/ ~ \;\/\ gy

sl

el .
1 s BN TRt | 2000~
11800 I T

\ g e
N Northern

Hemisphere

Az északi magneses polus helyzetének
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https://en.wikipedia.org/wiki/Geomagnetic_reversal

A geomagneses tér axialis dipédlmomentumanak (ADM) lehetséges valtozasai
a legutobbi 2000 év soran
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Wilbor Poletti, Andrew J. Biggin, Ricardo I.F. Trindade, Gelvam A. Hartmann, Filipe Terra-Nova, 2018: Continuous millennial
decrease of the Earth’s magnetic axial dipole. Physics of the Earth and Planetary Interiors 274, 72-86



(&esa Geomagneses tercsokkeneés

23-Apr-2019
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A geomagneses tér csokken, és leginkabb Dél-Amerika alatt.

Fehér pontok: észlelt részecskesugarzas 450 km magassagban (ESA Swarm)
A geomagneses térvaltozas 6nmagaban is oka lehet az éghajlatvaltozasnak.




C B time.news/study-the-earths-interior-is-probably-cooling-faster-than-expected/
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Time.News
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Study: The Earth's interior is probably cooling faster than
expected

January 14, 2022



Vulkanizmus és magmatizmus (Nyugat-Antarktisz)

A volcano
* active volcano

TT West Antarctic
AL Rift System

Kék: tomegveszteség

Az antarktiszi jégtomeg-valtozas
(GRACE gravitacidos miholdmeérés)
(Kiss, Foldvary: Acta Geod. Geoph., 2016)
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Preface ,Osszegezve: a stratégigknak
tudomadsul kell venniiik, hogy
mi lehetséges és mi nem.

A klimakutatdsban és -
Iermemnel modellezésben fel kell
epsssee ismerniink, hogy un. kapcsolt
nemlinedris kaotikus
rendszerrél van szo, ezért a
e jovobeli éghajlati allapotok
Change hosszu tavu eldrejelzése nem
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the Climate Syst:
and its Changes

B Forras: IPCC TAR, Chapter 14,
E. The Identificat )
iy Section 14.2.2.2 (a Summary
Report-bdl kimaradt)

Summary for
Policymakers

¥ Technical Summary
Working Group [ Re
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Climate System

C. The Forcing A

and the need for

pdels at finer spatial
processes and more
Iead to better simula-
rology (Chapter 8,
pions—and-Hmproved
nosphere, fine-scale
esolving small-scale
1 8.9.1). In the ocean,
he various boundary
se of higher oceanic
[ internal variability
). However, in spite
imatic processes are
itating the continued

in the ocean sub-
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Advancing Our Understanding

radiative forcings. This allows ensembles of model results to be
constructed (see Chapter 9, Section 9.3; see also the end of
Chapter 7, Section 7.1.3 for an interesting question about
ensemble formattory:
sum, a strategy must recognise what is possible.
search and modelling, we should recognise that we are dea
with a coupled non-linear chaotic system, and therefore that t
ng-term prediction of future climate states is not possible.
mostwegan expect to achieve is the prediction of th
distribution of ey sstbeStates by the genera-
tion of ensembles of model solutions. This reduces climate
change to the discernment of significant differences in the statis-
tics of such ensembles. The generation of such model ensembles
will require the dedication of greatly increased computer
resources and the application of new methods of model
diagnosis. Addressing adequately the statistical nature of climate
is computationally intensive, but such statistical information is
essential.

¥



Konkluzié:
a tudomany szabadsaga a tét.

Freedom of scientific research is related to freedom of expression, freedom of association, the
freedom of movement and the right to education, among other rights. It encompasses the
right to freely define research questions, choose and develop theories, gather empirical
material and employ sound academic research methods, to question accepted wisdom and
bring forward new ideas. It entails the right to share, disseminate and publish the results

Bonn Declaration on Freedom of Scientific Research, 2020



