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Abstract: It is common knowledge that increasing CO, concentration plays a major role in
enhancement of the greenhouse effect and contributes to global warming. The purpose of this
study is to complement the conventional and established theory, that increased CO, concentration
due to human emissions causes an increase in temperature, by considering the reverse causality.
Since increased temperature causes an increase in CO; concentration, the relationship of atmospheric
CO; and temperature may qualify as belonging to the category of “hen-or-egg” problems, where it is
not always clear which of two interrelated events is the cause and which the effect. We examine the
relationship of global temperature and atmospheric carbon dioxide concentration in monthly time
steps, covering the time interval 1980-2019 during which reliable instrumental measurements are
available. While both causality directions exist, the results of our study support the hypothesis that
the dominant direction is T — CO,. Changes in CO; follow changes in T by about six months on
a monthly scale, or about one year on an annual scale. We attempt to interpret this mechanism by
involving biochemical reactions as at higher temperatures, soil respiration and, hence, CO, emissions,
are increasing.
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TO OVOLTTAVTEXO GUUIEPOLOLOL

Alamiotwoape OtL N HeTtaBoAn TG
Beppokpaoiac tponyeital Tng LeTaBoAng Tou
CO,.

Mnviaieg XpOVOOELPEC TTAYKOOULOG LEONC Bepokpaaiag

(UAH) kat AoyapiBpou tng cuykEVIpwaonG atpoodalplkou
CO; (Mauna Loa). Ta dedopéva €xouv SladoploTel yla va
delyvouv tnv etrola petafoln os kABe pnva.

Etnola péon T Twv pnviaiwv Stadoplopévwy
xpovooelpwv Beppokpaciag (UAH) kat AoyapiOpwv tng
ouykévtpwong CO, (Mauna Loa). KaBe teAsia
OVTUTPOCWITEVEL TOV [L.O. EVOC £TOUC TTOU ANYEL OTOV XPOVO
(TETUNUEVN) TOU ONUELWVETAL.

Mnyn: Koutsoyiannis and Kundzewicz (2020). H Aoyap(Buion tng cUYKEVTPWONG
CO; ylveTal yLa Vo UTTAPXEL YPa LK tooduvapia pe tn Beppokpaaia.
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Abstract

Causality is a central concept in science, in philosophy and in life. However, reviewing various
approaches to it over the entire knowledge tree, from philosophy to science and to scientific and
technological applications, we locate several problems, which prevent these approaches from
defining sufficient conditions for the existence of causal links. We thus choose to determine
necessary conditions that are operationally useful in identifying or falsifying causality claims. Our
proposed approach is based on stochastics, in which events are replaced by processes. Starting
from the idea of stochastic causal systems, we extend it to the more general concept of hen-or-
egg causality, which includes as special cases the classic causal, and the potentially causal and
anti-causal systems. Theoretical considerations allow the development of an effective algorithm,
applicable to large-scale open systems, which are neither controllable nor repeatable. The
derivation and details of the algorithm are described in this paper, while in a companion paper
we illustrate and showcase the proposed framework with a number of case studies, some of
which are controlled synthetic examples and others real-world ones arising from interesting
scientific problems.
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Abstract

In a companion paper, we develop the theoretical background of a stochastic approach to
causality with the objective of formulating necessary conditions that are operationally useful in
identifying or falsifying causality claims. Starting from the idea of stochastic causal systems, the
approach extends it to the more general concept of hen-or-egg causality, which includes as
special cases the classic causal, and the potentially causal and anti-causal systems. The
framework developed is applicable to large-scale open systems, which are neither controllable
nor repeatable. In this paper, we illustrate and showcase the proposed framework in a number of
case studies. Some of them are controlled synthetic examples and are conducted as a proof of
applicability of the theoretical concept, to test the methodology with a priori known system
properties. Others are real-world studies on interesting scientific problems in geophysics, and in
particular hydrology and climatology.
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MaOnuotikin avanapaoctoon

m  KA&Be {elyog otoxaotikwy avehifewv x(t) kat y(t) punopei va cuvdebel Baoet Tng e€iowaong

y(®) = [, g(Wx(t — R)dh + v(t)

onou g(h) eival n cuvaptnon moApwkng anokpiong (Impulse Response Function—IRF) kaw v(t) eival pua
GAAN otoXaoTiki aveAL§n, un cuoxetilopevn ue t x(t).

= Yrapyouv dnepa evyn (g(h), v(t)), and ta onoia evtomniloupe tn AVon ehayiotwyv tetpaywvwy (AET):
autn ou 0dnyet o eAaylotn Slaomopd Var[g(t)], N o€ u€ylotn emesnyovuevn dlaomopd
e=1-— Var[g(t)]/var[y(t)].

= YnoBétovrtag ot éxel mpoadioplotei n AET g(h), to obotnua (x(t), y(t)) elva:

1. Suvntikd awtiako (potentially causal) avg(h) = 0 ywa kaBe h < 0, kaL to e dev eival apeAntéo’

2. duvnTikd avtiawtiako (potentially anticausal) av g(h) = 0 ywa kdBe h > 0, kat to e Sev eival apeAnTEoD
(omote 1o cuotnua (y(t), x(t)) eivat Suvntikd attiako):

3. duvntika apdrattiako (potentially hen-or-egg /HOE/ causal) av g(h) # 0 yiwa kdmota h > 0 kat
kamota h < 0, ko to e dev eival apeAnteo’

2. pn atttako (noncausal) av To e elvatl apeAnteo.

m  To UTTOAOYLOTIKO TTAQLLOLO yla TNV aVOyVWELoN TNG OLTLOTNTOC EXEL KATAOKEUAOTEL yla TNV MepimTwon 3, pe
TLG AOUTEG VAL TIPOKUTITOUV W ELOIKEG TIEPUTTWOELC. Mnye: Koutsoyiannis et al. (2022a,b).
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ATELKOVLION TWV
TECOAPWV
SradopeTikwv
TLEPLITTWOEWV
SuvnTikNg
OLLTLAKNG
OXEONG

IRF

—e— Potentially causal

—a&— Potentially anticausal

—&— Potentially hen-or-egg causal —=— Noncausal

<0

0 >0

Time lag Mnyn: Koutsoyiannis et al. (2022a,b).
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Edbappoyn otn oxéon depuokpaociac (T) — [CO,]

E€etalovtac to cvotnua (7,[CO,]) wg duvntika E€etalovtac to cuotnua ([CO;], T) wg duvnTika apdt-
OUPLALTLOKO, CUUTIEPOLVOULE OTL €lvall SUVNTLKA ALTLAKO  ALTLOKO, CUMTIEPAIVOUHE OTL £lval SUVNTIKA QVTLALTLOKO
(novng katevBuvoNc) pe eme€nyoupevn Sltaomopad 31%. (avtiBetnc katevBuvonc) pe emeényovpuevn Staomopad 23%.
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avatpEnetat Kabwc napafLalel TNV avaykoilo cuvenkn Tn¢ XPOVIKAG KatevBuvonc. Koutsoyiannis et
AvtiBeta, n attiokn oxéon pe katevBuvon T - [CO;] mpokUmTeL eUAoyN. L (2022, 1),
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Il. EmaAnBevovtal ol KATAoTPOPLKEC
NPOLAEPELC TWV KALLATLKWY LOVTEAWV;




MpoBAEnouv kataotpodeEg, 0 Oog yeAdeL (pELS;)
@ Greta Thunberg @ v = @SITE R TR e — s [ oo |

@GretaThunberg

NEWS
"A top climate scientist is warning that climate change g
will wipe out all of humanity unless we stop using fossil Greta Thunberg deletes 2018 tweet warning

fuels over the next five years." humans will go extinct if ‘climate’ isn’t fixed by
2023

In Thurnberg's 2018 tweet, she referenced an article in which a scientist claimed that if
carbon emissions aren't immediately halted, 'the chance that there will be any permanent
ice left in the Arctic after 2022 is essentially zero.'

Mnyn:

https://www.lifes
itenews.com/new
s/greta-thunberg-

Top Climate Scientist: Humans Will Go Extinct if We Don’t Fix Climate Change by ... —deletes_201§_

A top climate scientist is warning that climate change will wipe out all of humanity tweet-warning-
unless we stop using fossil fuels over the next five years. In a recent speech at th humans-will-go-
& ost.cor i i i

& gritpost.com extinct-if-climate-
isnt-fixed-by-

er for iPhone 2023[

Greta Thunberg. Pablo Blazquez Dominguez / Getty Images
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MMopPOUE EMIONC VOL KAVOUME KPLTLKN OTLC KALUOTLKEC
nPoBAEYPELC Kal ot coBopd XWPLE aoTEeia

Hydrol. Earth Syst. Sci., 24, 3899-3932, 2020 H yd rology and
https://doi.org/10.5194/hess-24-3899-2020

© Author(s) 2020. This work is distributed under Earth S'yStem
the Creative Commons Attribution 4.0 License. Sciences

.0

Revisiting the global hydrological cycle: is it intensifying?

Demetris Koutsoyiannis

Department of Water Resources and Environmental Engineering, School of Civil Engineering, National Technical University
of Athens, Heroon Polytechneiou 5, GR 157 80 Zografou, Greece

m Epwtnua: Evtatikornoleital o u6poAoyLKOG KUKAOG;
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E¢EALEN TNC mapouoiog vepoU (mocotnTac vdpaTHwV)
otnv atpoodaipa

JUudpwva PE TNV
«KaOLEPWHEVN
ETULOTAUNY, N
augnon tng
Beppokpaoiog
NPOKOAEL avénon
TOU VEPOU OTNV
atpuoodoalpa.

Ta Sopudopika
dedopgva otov
21° awwva
deixvouv 10
avtiBeto (o€
TIaYKOoULOL
KALpoka).

JUVOALKH OTHOODALPLKN Amo tnv emudpavela pLexpL Ao ta 440 hPa (~6500 m)
otnAn ta 680 hPa (~3200 m) pExpLTa 10 hPa (~26 000 m)
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NeMTEC yPAUPEG: Mnviaio KAlpaKo. XoVIpEG ypappEG: ETola KAlMaKa (L.0. TwV TponyoUevwy 12 unviaiwy
TLHLWV).

Mnyn: Koutsoyiannis (2020). Aopudopika dedopéva MODIS (§Uo mAatdopueg dedopévwy tng NASA, MODIS Terra &
Aqua) : https://giovanni.gsfc.nasa.gov/giovanni/
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E¢EALEN TNC peTaBAnToTnTAC TWV AKPALWY POLVOUEVWV

5
Av auéavotav n cuxvotnta Kot n g
EVTaon Twv akpaiwv E s
dawopevwy, Ba eixyape avénon ]
OTNV TUTILKI AITOKALON TNG § . NI M| | | ) Al
) ’ ]
nuepnotlag Bpoxomtwaong. 5 n
g
Ta dedopéva emiyelwy Kalt 2 3> - - iy
S50pUDOPIKWV TTOPATNPHOEWV 2
(CPC and GPCP) otov 21° awwva. £ 3 ' e IR
Seixvouv To avtiBeto (o€ 2
~O
: ( E 2.5
TIAYKOO LA KALpaKka). s 5pCP (ehrth)
£ I
NEMTEG YPAUUES: Mnviaia KALpaKa. XOVTPES = 2 ¢PC (land)

YPOUUEG: ETriota KAlpaka (K.0. Twv TponyoUeVwWwY
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Mnyn: Koutsoyiannis (2020). Asdopéva otaBuwv edadouc oe mAgypa atnv Enpd (land, CPC), kal cuvduacpéva dedopéva edadoug kat dopudopika
oe mAéypa otnv udpoyeto (earth, GPCP): http://climexp.knmi.nl.
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Evpwrmnaika SedopEva oo LETPNOELG: XPOVOCELPA

MAKOUGC Avw TwV 2 alwvwv otn Bologna

Huepriola & uéyiatn nuepnaota Bpoxontwon (mm/d)
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Mpocappoyn amno:
Koutsoyiannis (2022).
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2UyKpLlon dedopeEvwv amo petpnosig otn Bologna
ME AMOTEAECHOTA KALHOTIKWY ROVTEAWYV

Méon nuepnota Bpoxomtwon (mm/d)
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XPOVOOELPEC LAKOUG
VW TOU alwva otnv
EAAada: ABRva

Méon nuepriola Bpoxontwaon (mm/d)
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XPOVOOELPEC LAKOUG AVW
TOU atwva otnv EAAada:
O@&eccalovikn

m H ©@sooalovikn mapouotdlel KALULOTLKN
otaBepotnrta, availoyn tng ABrvac.

m Tnv tedevtaia tplakovtastio dev uTtAPXEL
KAToLo aéloonUELWTO YEYOVOC.

m To udpoAoyiko €to¢ 1918-19 onuewwOnke
TO HEYOAUTEPO OTNV LoTopLa €TCLO VYOG
Bpoxnc, kat to 1984-85 10 HKpOTEPO.

m To peyaAUTEPO OTNV LOTOpLla NUEPAOLO
vPoc Bpoxng, 115.9 mm/d, onpelwBnke
To uSpoAoyLKO £Toc 1985-86.

Mnyn: Koutsoyiannis et al. (2023).

Méon nueprola Bpoxomtwon (mm/d)

Méylotn nueprota Bpoxomntwaon (mm/d)

2.5
KaBoAwkd péylotn

A 2.2 mm (1919)

15

0.5

0

Etola tipn

e KALLOCTLKT) TLUH (MIT 30€TiOG)
=== KaBoAwkn péon tun

= = = [papukn tdon: kKAion 0 mm/10stia

KaBoAwd ehdyiotn
T 0.6 mm (1985)

1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

120

Etriola tn
100 e [\ LLOCTUKT) TUUH (MT 30€TiOG)

== KaBoAwn péon Tun

= = =Tpappkn t@on: kKhion -0.6 mm/10etia

80

60

40

20

0

4

KaBoAkd péyiotn
i 115.9 mm
(1986)

L AAA
ikl

KaBoAikd ehdyiotn
A 12.7 mm (1941)

1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020
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E€EAEN Twv Bpoxomtwoewy
otnv EAAada (ocuvoAikn
£Ktaon)

m  Ta Slaypapparta Ssixvouv pnviaieg Kat
ETNOLEC XPOVOOELPEC ATULOTPALPLKIC
enavavaAuvong, 6AS. adopoiwong
HETPNTIKWV Sedopévwy o€
HETEWPOAOYLKA HOVTEAQ, N omola
QTTOTUTIWVEL TNV TIPAYLATLKOTNTA.

Méon nuepriola Bpoxomtwon ava piv

m H emavavaluon ERAS (tou European
Centre for Medium-Range Weather
Forecasts) yla tnv EAAGSa deixvel
SLOKUUAVOELG TWV KATAKPNUVIOUATWY
Xwplg Kamola taon.

m  Yta Slaypappota yivetal emiong ouykplon
NG MPOYUATIKOTNTAC LE AMOTEAECHATA
KALLOTIKWYV LOVTEAWV.

Méon nueprioLo Bpoxomtwon avd £Tog

m  Epwtnpa: Tu deixvel n olykplon;

2.5

15

0.5

0

EnavavdAuon ERAS

------ Méon tur KAatikwy povtéAwv CMIP6

St KV L D W hlaNa

1950

1960 1970 1980 1990 2000 2010 2020

v "“"/'\"l"\*’-"\,"\"‘v“;~\"‘.alo,‘,’
Mnyn Kot eme€epyacio SeSopévwy:
http://climexp.knmi.nl/. Tot
QUMOTEAECUATA KALLATIKWY LLOVTEAWV
avadépovrtal oto CMIP6 yia to

- = e e MEon T KALUATIKWV povtéAwv CMIP6 O'EVdpLO SSP2-4.5

EmavavdaAuon ERAS

1960 1970 1980 1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100
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XPOVLIKN KOTOVOHUN TWV PEKOP MEYLOTOU NUEPNOLOU
U ouc Bpoxng o€ 238 octaBoUC TNC XWPOLG

Mnyn: Koutsoyiannis et al. (2023).

m H katavopun 600 S
glvain 5
R S~
OTATLOTIKA € 500
QVOUEVOUEVN o o0
(e€aipeon n g 400 o . o
ENeWn PsKop g .
TNV TpLETia 3 300 % oo |o * o
, ®
1982-83 ewg 3 . o ¢ o o )/
1984-85). 2 200 N
w
= Aevumdpyow = ? ?
’ Q
afloonueiwta ¢ [ I * II
KALLOTIKQL .
ov quVTa. 1940 1950 1960 1970 1980 1990 2000 2010 2020
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KALLOTIKEC TACELC AKPOLWV BPOXOMTWOEWYV TLC SUO TEAEUTALEC
30etiec (YpoLKEC TAOELC Kot StadpopEC Twv dU0o 30eTLwV)

20
H rmBavotikn Katavoun

BETIKWV KoL O PVNTIKWV
TAOEWV glval
LoOppoTn.

15

10

YTAPXEL EVTUTIWOLOKNA
ocupdwvia Twv

Moocootiaia arayn (%/6ekaetia)
o

EUTTELPLKWV
It TPALLLLLK TGO, TIPAYHATLKA

6 Laku lJ.aV(,)'E(L)V HE Tl'q 10 KAwatikn dtadopd, mpaypatikn
eewp nTLKa 15 — = = [POWLKA TAON, OTATIOTIKA AVAUEVOUEVN
OLVOL[J.EV(') HEVEC — = = KApatikn Stadpopd, OTATIOTIKE AVAEVOHEVN

o -20
(UT[OGETOVTGC 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
oTaoLMOTNTA).

MNBavotnta pun vnEpPac
Mnyn: Koutsoyiannis et al. (2023). frraHn ppaong
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XPOVIKA KATOVOUN TWV PEKOP LECOU NHEPAGLOV
UYouc Bpoxnc o 62 ctaOpoUC TG XWPOLG

m H dekaetia tou 1950 Kkat ot
apxEC tn¢ dekaetiag 1960
Atav Wolaitepa vypEc.

m 210 UOpPOAOYLKO £TOC 1962-
63 ouykevtpwvetalto 1/3
TWV PEKOP pEYioTWV.

m H 20etia (kat Wdlaitepa n
S5etia) pe kévrpo to 1990
elval Wdlaitepa &npn Ue
TLOAAQ PEKOP EAOXLOTWV.

m Ol dAA\eg mepiodol,
oUUTEPIAAUBAVOUEVNC TNG
ONUEPLVAC, €lval
oudEtepec.

Pekop péoou nuepriotou L oug Bpoxng (mm/d)

Mnyn: Koutsoyiannis et al. (2023).
14
@ KoOoAKa péyLlotn TN

O KaBoAwkd ehaxLotn Tiun
12

10 ®
®
8 'Y
®
@
6 2 3 .

2 ? o) 1 8
IS 0|0 Q I' % Q!
1 | \ ! T Cp
) Wiiet 169 [lic BE Fo B8l 9l o

1940 1950 1960 1970 1980 1990 2000 2010 2020
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H avtipetwnion tng Eppovne Enpoociac mpwv Kot

HeTA To 1990 otnv ABRva (tote, «Aavevu poAakiog»)

m  Oute o€ €va ottt oUTE yLla pia nUEPA, o€ OAn tnv 7€tia tng Enpaociag dev
urtnpée dlakormn udpodotnong Aoyw Aswpudpiac.

m H katavaAwon vepou tn¢ ABrvag petwbnke kata 1/3.

m  Aflomolifnkav véol umtoyeLol udatikol opoL.

m e 1.5 XpOVO KATOLOKELAOTNKE Kol Aettolpynoe
VEQL orpayya, LetadEpovTac vepo armo Tov
notapo Eunvo mpocg tnv ABnva.

m Y dA\a 4 xpovia oAokAnpwOnKe To vEo ppayua
oTov motapo Eunvo, avéavovtac £toL TV
TOoOTNTA VEPOU ToU peTadEpeTal otnv ABnva.

m Twpa n ABRva €xeL t€Aelo cvotnua udpodotnonc.

A. Koutooytdavvng, Tt eivat kat tt 9€AeL n «kAwatikn kpion» 24



I1l. YItadpxouv XopaKTNPLOTLKA OITATNC OTN
AEYOUEVN EVEPYELAKN METABOON KOl LATIWC
AeLtoupyel oav podaon yLol KATAOTPOPLKEC
SpaoTNPLOTNTEC;




H Anlapxwkn tpagn

YEvvnong tng

KEVEPYELAKNG HETAPBOIGNG»

otnv EAAada

PUBuLON TLwv SLd vopou: 73 £€wg 500
€/MWh.

Ty ALOVLKAC TNC VUXTEPLVAC NAEKTPLKAG
gvepyelac to 2006: ~50 €/MWh.
E€aipeon twv peyaAwv udponAeKTpLKwV
EPYWV ATIO TIG AVOVEWOLUEC TINYEC
EVEPYELOC.

BA. kat Koutsoyiannis (2011).

1405

EOHMEPIZ THZ KYBEPNHZEQZ
THX EAAHNIKHE AHMOKPATIAS

TEYXO0Z NPOQTO Ap. ®GAhou 129

27 louviou 2006

NOMOZ YITAPIO. 3468 4. Autdvopoc Napaywydc NAEKTPIKAG evépyelac and

Mapaywyri HAektowkric EVEoyeias and Avavewoes AI'I;E:. O Napaywydg nf:u napdyet lj)\crrptxp EVEpPYEIQ

Mnyéc Evépyelac xai Suunapaywyrj HAextoiopod N6 ATE. kal Tou omolou o oTabudg dev eival auvde-
xai OspudtnTac YynAric Anddoong kai Aonéc Sia- OEMEVOS e To Zlotnua f To AikTuo.

Takeic 5. Autévopo HAekTpiké ZUoTnua Mn AlaouvBedepévay
15
Tipry Evépyeiag (€/MWh)
Mapaywyr NAEKTPIKAG EVEPYEIDS aTIO! AlgouvBedepévo Mn AlaouvBedepéva
ot Nnoid
(a) AloAikr] evépyeia 73 84,6
(B) Arohikr) evépyela armmd aloAlkd Trapka oTn Bdaiac- a0
oa
(Y) YSpauAIKr evépyela TTOU agloTToIEiTal UE HIKPOUG
udponAekTpikoug oTabuoug pe Eykateatnuévn loyu
£wg dexarrévre (15) MWe 73 84,6
(&) Huakr| evépyeia Trou aglomoleital amd guToBoATai-
kég povadeg, ue Eykareotnuévn lox0 pikpdtepn 1
ion Twv exatéd (100) kWpeak, o1 otroieg eykabioTa-
vTal OE aKivr 1810KTNOIag fj VOPIUNG Katoxrg fj 6po-
pa akivnTa Tou idiou 1IBI0KTATA i} VOPiJou Katoxou
(€) Huakr evépyeia Trou afloTroleital ammd gpuwToBoATal-
kég povadeg, pe Eykareatnuévn loxt peyahirepn
Twv ekatd (100) kWpeak 400 450
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Moo ATtav To MocooTo emdOTNONC TNS NALAKNG

EVEPYELOC;

s Andvtnon 1: (450 — 50) / 50 = 8 = 800%.

m  AMNQ UTtApPXEL ACUVETELX : H Tipn Twv 450 €/MWh sival epmoptkn evw Twv 50
€/MWh eivol Atavikn). H epmoptkn T HeToBAAAETOL EVTOVAL.

m  H nAlakn evépyela sivat af€Batn kat pn eAeyélun, apa n afia tng avtlotolxel otn
XAUNAOTEPN T TOU €VpOUC Slakupavong. 120
m  Amavinon 2: Me Baon 6sdopéva tou 100 L&
2005 yia tnv EAAGSa, n emidotnon eival \
(450-20) /20=21.5=2150% !!!
(Av AapBavotav urton n Stakvpoven Tng \

TLUAG EVTOG TNG NUEpag, Oa
npogkumte >3000%.)

‘Etog 2005

[0}
o

o2}
o

N
o

Tw evépyelag, €/ MWh
(mMAnpwtéa otov napaywyo)
I
1S)

o

0% 20% 40% 60% 80% 100%
Noocooto xpovou
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Ol cWTNPEC TOU
rntAavntn 6&v

Alex Economy~ Companies~ Markets~ Tech

Seize property to build wind and solar farms,

acts lE l', Ov'tal says JP Morgan chief

Green projects must be fast-tracked to meet net zero targets

Kataoxéote neplovoia yia va 0
dtiagete awoAka kot nAtakd tdipka,

AL o emikepaAng tng JP Morgan S Ew—

O &tevBbuvwv cVuBouAog Tne JP ®OE®

Morgan npotelve OTL oL KUBEpvAOELL @ E=
Ba mpemnel va eopeloouV LOLWTLKNA

yn yla TNV KOTOOKEU N OLLOALKWV KoL

NALOKWV TIAPKWV TIPOKELUEVOU VOl
enitevxBbouv ot kaBapol pndevikol

oTO)OL.

Mnyn: https://web.archive.org/web/20230405173429/https://Www.telegrap  tomen s s vino o sting the most costyimpasts of osal imate hang s dosing | xsor v w3

h.co.u k/b usi neSS/2023/04/04/Sei2e-pr0pe rtv_bu ild-wind-sola r_fa rms-i P- The chief executive of JP Morgan has suggested that governments should seize
morga n{ private land to build wind and solar farms in order to meet net zero targets.
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V. Zuvavta epnodla n dnuooievon

neoPnPknc EMOTNOVIKAC aroync,
OKOLLOL KOLL OE ETILOTNMOVIKO-aKAO NUAIKO

rnieplBailov;




H £épsuva yia KAtpatikn aAAayn
xpnpatodoteitatl yevvaodwpa,
oAAQ povo av eivol cOpdwvn HE
1o apnynpa tou IPCC

m 35681 € povo arm’ To ELPWTIALKO
npoypappa Horizon.

m JUykplon: To Manhattan Project kootloe
2 61¢ S Ttov LooduvapoLy pe 24 8¢ €
onuepvng aiag.

= AvaykaoTLlka, n apgglofntnon eivat pn
xpnuatodotoupevn.

Funding. This research received no external funding but was motivated by the scientific curiosity of the authors.

Mnyéc: Navw Koutsoyiannis et al. (2022a,b). Ae€ia: https://op.europa.eu/en/web/eu-law-and-

i nature and the planet. By helping us understand how the climate system works and
how it will change over time, is fundamental for making informed

publications/publication-detail/-/publication/5417b4fd-c9fa-11ed-a05c-01aa75ed71al.

European
Cormmission

EU RESEARCH & INNOVATION
TOP FUNDER OF LEADING

‘yr CLIMATE SCIENCE
7

March 2023

The climate emmergency requires urgent and effective response to protect people,

and wise decisions about reducing emissions and adapting to a changing climate.

The important role of EU funded R&l

The EU, through its and i ion p is among
the top funders of the science underpinning the IPCC reports, the most
authoritative source of knowledge on climate change.

The European research and innovation funding programmes (FP7 and H2020) have contributed to over
4,500 publications cited in the IPCC reports of the Sixth Assessmen t Cycle, coming from over 1,200
projects. This correspands to roughly one cut of ten publications referenced - a remarkable result that
reflects the quality and relevance of projects receiving EU support. In addition_ the EU ranks second*
among the funding organisations most frequently acknowledged in the evidence base underpinning the
IPCC reports.

* After the US National Science Foundation.

ApLBUDg
49 100 biljo, €2

HORIZON
EUROPE
the EU's research
and innovation
programme
2021-2027

CLIMATE ACTION .. over €1 billion |

will be invested into
~35% advandng
climate science
The results of this research
will infarm future
IPCC assessments
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To YeVIKO KALpa amayopeUEeL tnv apdlofntnon

IaRepubblica Data 05-11-2019

Pagina 1

BO]OgIla Foglio 142

Clima, rivolta S
controil prof | W
negazionista %

»apagina 7

LA POLEMICA

Clima, rivolta in ateneo
sul prof negazionista

Un famoso idrologo greco chiamato per una lezione all’Alma Mater
“Il surriscaldamento? Non dipende dall'uomo”. E i docenti insorgono

dillaria Venturi noall'autismo», unadelle pitdure.  come il quarto rapporto dell'lpce.
Lui € uno stimatissimo idrologo, il La discussione coinvolge la rete Inoltre si & visto come i soli agenti

professor Demetris Koutsoyiannis. dei climatologi dell’Alma Mater e esterninaturali (attivita solare e vul-

MpoowrikA eUmeLlpla
OXETLKN UE TN pataiwon
TPOOKEKANMEVNG OUALOG
LLOU OO TO

MovemnLoT Lo TNg
Bologna.

H AeyOpevn «aplotepa»,
LE oUYXPOVEC
OKTLBLOTIKEG TIPOAKTLKEC
MPWTOOTATEL OTLG
OAOKANPWTIKEC SpACELC
anayopevonc Ekppaong
HeloPndkng yvwung.

BA. Aemtouépeleg oto: Koutsoyiannis (2019).

A. Koutooytavvng, Tt eivat kat tt 9€AeL n «kAwatikn kpion»

31



H dnpooicuon «apeTIKWV» LOEWV Eivall omtavia

m [eVIKA oL VEEG LOEEC IOV aVTLTIBEVTOL OTO EMLOTNHUOVLKN KOTECTNHUEVO TELVOUV val
arokAeiovtal amo touc a&loAoyNTEC Kol TOUG EKOOTEC TWV TEPLOSIKWV.

m Eldkotepa, og BEpata kAtpatalAayodoyiag, mpootiBevtal Kol oL K AKTLBLOTLKEGY
TPOKTLKEC OAOKANPpwWTLOMOU.

m AKOMN KL oV SNUOOLEUTEL pLOL K ALLPETLKA» EPYAOLa, Ol AKTLBLOTEC TILEIOUV KAl CUXVA
katadEpvouv va adalpedel, Onwg oto mapadelyua.

C O8 archive.org/w B @ @ Qseach &+ S 2 & « C O 8 = hiips/hgsscopenicus: B B ¥ © M Q Search A S 0@ v 4]

o o History of Geo- and Space Science

Timespan for captures of this URL

History of Geo- and Space Sciences
An open-access joumal '—1 .
[ [ﬂ

3} AATICLES & PREPRINTS + SUBMISSION POLICIES + PEERREVIEW - EDITORIALBOARD ABOUT »

B

Revicw articke | 26 Moy 2021

The temperature-CO; climate connection: an epistemological
reappraisal of ice-core messages

The temperature-CO; climate connection: an Pascal Richet
epistemological reappraisal of ice-core

messages Note on removal

ournal article on 26 May 2021, was removed on 10 September 2021 after applying a

BA. Richet (2021)
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Ertidoyoc: TeAka Tt elvat Ko Tt BeAeL n
«KALLOTIKN Kplon»;




Ynapxst KALLOTIKA Kplon;

\, YNOYPIEIO KAIMATIKHE KPIZHE
%‘ KAI MOAITIKHE NPOZTAZIAZ

FAQ  The new Parllament and the new Commission

The European Parliament declares

climate emergency
ENARY sesson] [Bn] 28-11-2019 - 13.01

+ C ion must ensure all

are aligned with 1.5 °C target
+ EU should cut emissions by 55% by 2030 to become climate neutral by 2050

« Calls to reduce global emissions from shipping and aviation

{2y United
&% Nations

Meetings Coverage

PRESS RELEASE

SECRETARY-GENERAL > STATEMENTS AND MESSAGES

SG/SM/21228
4 APRIL 2022

Secretary-General Warns of Climate
Emergency, Calling Intergovernmental
Panel’s Report ‘a File of Shame’, While
Saying Leaders ‘Are Lying’, Fuelling
Flames

imate emen gen y. M [r’ anti am!
imate ang Rr [U—EP

n to limit effects of

EU should commit to net-zero greenhouse gas emissions by 2050 at the UN
Conference, says Parliament.

https://www.civilprotection.gr/el
https://press.un.org/en/2022/sgsm?21228.doc.htm

https://www.europarl.europa.eu/news/
en/press-room/201911211PR67110/

m To mpaypatika dedopgva ou
niapoucLacTnKayv deixvouv mwc Sev
UTTAPXEL KALHOTIKA Kplon we duoikn
MPAYHOTIKOTNTA.

Toa toALtika dedopéva, OTIWE aUTA

Tou Ttapouaotalovtal edw:

(a) n anodaon tou
EupwkotvoBouliou (11/2019),

(B) n énuwoupyia Yrioupyeiou
KAlpatikn g Kpiong otnv EAANGSa
(9/2021),

(v) n avakoivwon tou OHE
(4/2022),

deixvouv n kKAlpatikn kplon gival

TLOALTLKO YEYOVOC.
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N'vwun ~1500 emiotnUoOvVwY (+ TPOoWTLKA)

[ ™
st

T—

HO! WORLD CLIMATE DECLARATION v &> COUNTRIES v O WANT TO SIGN? ~ &F DONATE v N NEWS v 1 INFO v
A HOME @ > = 2 .

Agv utrdpy el KMNIJATIKN Kpion

Elpat évag amo
toug 1499 nou
€XOUV UTIOYpPAEL
™ Slaknipuén

“Eva mayedapuo 860 900 EmaTraévey Kt enayyEAaTicy el eTonudoe auTs T enelyov vuia. H kpazi
emaium ogeie va siva Arydrape nohirud, £wi o1 ks yia To khipa odedowy va siva: mo EmaTHOVIKE
Bepehwopéves. O ematiipoves ogeihowy va avay pvapiZouy avorrd Tig afefméTrres xa rig unepPolés orig

fyeis yia TV 3 Oéppavon evid ot TokiTwol oped iZo pe hedtrra to
baog Kafldg kol Ta smaZépeva @k Twy péTpuy KoATGE Row ABdvouy.

Puaumi Kar avepamayeveis xapéyovTes nporaheiy Y atEnen TS Bepuaxpagin

To yewhayis tapeMidy amokakire: ér1 o whlpa g Tg éget umoarel perafiohds = Sy idpaia sow LndexE1 0
RAaviiT, e Guon Yipés k1 Bepuéc nepidous. H Muspi Exoxi Tav Tlayerdmay £Anfe pok To 1850,
Enojitvea, Bev anorehel g To yeyoudc 8 Tidpa icivoups a Sepy Tepioso.

H Béppavon sivan noki mo apyi ax’ oo apofiensray
© mhaviin €1 BeppavBs pe puépé Aydreps and To o autod xow mpofndrav b my AuxyfepviT
Enispori) yia T Akhayi Tov Kiparo (IPOC) e Baom T Hovréhn Tav avépomoyeviy eTUTTdoemy kat Siapopdn

o oo T anTvofohias. AuTé pac Sebver 4T aégoups mokd aé T KaTaWne TS aEYH Tou KAlRaTas.

fi yua 7o i faoi fi povida

Ta povréhn Tou KhiaTos Exowy nokiés afuvapies xa Sev eivar ahnopavi g pyakeia xipasng may@amag
‘morTig. Aoykdowy T eniSpac Tav aspluy Tow Seppommion éric To COs. Enimidov, ayvooty To yeyovés 6T o
epmhovTopsE T anpbonaipa uE OO eival EmopERC

To €Oy sivar tpogi yia ta gurd, n Baom dkng mg {wng adva o In

To 00 Sev eivar primog. Eivar aépio axapaitnro yia m L ov . H atociviien stwa evhovia. Tepiooitepo 00,

TOTAL SIGNATORIES

1528
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MoAwtikn iaotaon: lotopkn} onpeiwon

TNV «KALHOTIKN
atlévra» tn
Aavoadpiloe o Henry
Kissinger to 1974
(Atav mavioxupog
Yrioupyog E€wtepikwy
Kol EBVIKAG
Aodalelac twv HMA).
O MNaykOouLOG
MeTewPOAOYLKOG
Opyaviopog (WMO)
avtanokpibnke apeoa
— HEoQ O€ €va HRva
aro TNV oAl
Kissinger otn levikn
YuveAlevon tou OHE.

I\Iﬁvrﬁ

__4 V'V 1D BUREAU OF PUBLIC AFFAIRS

///‘/ J
- : = & ~ T .2 :
J ' § ANANSE Th (U~ Department of/State
VAL R4 LN U Office of Media Services—
Kissinger (1974).
U.N. Speech Text: April15, 1974 —— The poorest nations, already beset by man-made disasters,

CHALLENGES OF INTERDEPENDENCE

REVIEWED BY SECRETARY KISSINGER FOR IMMEDI

General bly
New York, N.Y., April 15, 1974.

Mr. President, Mr. Secretary General, distinguished delegat

Distr.: RESTRICTED

WORLD METEOROLOGICAL ORGANIZATION ~-XXV1/D 70
(23.v.1974)

EXECUTIVE COMMITTEE
ITEM 5.6 (3)
TWENTY-SIXTH SESSION, GENEVA, 1974
Original: ENGLISH

ENVIRONMENTAL POLLUTION AND OTHER ENVIRONMENTAL QUESTIONS

Isplicotions of possible climetic changes

(Presented by the Secretary-General)

Summory
Avanapaywyn
amno Lewin
(2017).

This document conveys to tha Executive
Committee o request from the Government
of the United States of Americo to con-
sider the probles of the implications
of possible climotic chonges on the

vell-being of mon. The present WHO

octivities in this field ore reviewed

have been threatened by a natural one: the possibility of
climatic changes in the monsoon belt and perhaps throughout
the world. The implications for global food and population
policies are ominous. The United States proposes that the
International Council of Scientific Unions and the World
Meteorological Organization: urgently investigate this
problem and offer guidelines for immediate international
action.

WMO (1974).

Implications of possible climatic changes

5.6.25 The Executive Committee discussed o request from the
Government of the United States of America to consider certain prob-
lems of climatic change in relation to the current and planned activi-
ties of WM0. This request had stemmed from a statement made by the
Secretary-of-State at the sixth special session of the United Nations
General Assembly in which he had called attention to the possibility
of climatic changes which could hove serious implications for global
food and population policies. In this connexion, the Committee also
noted the decision of the second session of the Governing Council of
UNEP that the Executive Director should continue his activities re-
lating to "outer limits", particularly climatic change.
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MoAttikn diaoctoon: oTtoOXOC

voval To moAvédia-
Noah Yuval Noah Harari NULOHEVO
AT BwBAio Sapiens
POPBAAAEL WG
oxo tn «Nea
7p) S Naykocpia
g a p 1 e n S utokpartopio»
@ Mua oaparuki] 10Topia Tov mohmopot (Ztnv avv}\lKn
y .
o= Mua Z0vtoun | v Ekdoon
Q amO MY KaTayoyr v a1y PEXpL tovg vrepavBpanove, U KAO¢O pe L us
- v ETIOALLVOUG TWV
IGTO pla TOV Barack Obama,
< I’ } yepéan anpooBornta Sedopéva, apenikis oxéyeig,

Bill Gates, Mark

Mua Ztvropn
Iotopia tov
AvBpamou

AvOpwmo

Bewpieg kar ovy

S agnynoeg.

» ou ivain
~

akeavdpeia

Harari (2014).

@ TOYKOGHIO CVTOKpaTOpin

Azé 10 200 m.X. mupizov, ol Zeplocdtepot avlpumot Egouv THGEL GE QUTOKPATO-
plec. Mowdler mokh mBavé ot kat oto péidhov o repreadTepor ivipamo Ha Covv
oe o autokpatopia. Mave zov auth) ) oopa Ba eivar mpeyponicd rayxooua.
To avroxparopxd dpapa ™ xupapyias ot 026xANPo Tov Kiopo propel va fipi-
OXETO OAD KOVTA.

Kafig Ezrukiyerar 0 2106 avbvag, 0 evikiopos xave taybrata £5apos. Do
Ko REPacoTEpot avlpwmo motetouy dte 1) vopun myym efovoiag sivar oldrkr-
pn 1 avdpandmra, avil yie to pEkn pag ovykekpiuéing chviomitag, xa 6T n
muéida g moltikig Kpénet va eiven 1) pootacia v evlpoxivov Sikaopdtov

AYTOKPATOPIKA OPAMATA 217

Kt TV CUPPEPSVIAY GAov Tov avBpdrivov eidovs, Av sivin £xot, 1) Dnapln oxe-
36v 200 avekaptnrwv kpatdv pdddov eprodiler mapa Pondac. Eav or Zourndoi,
ot Ivéowiatot ko ot Nyympravol Sucaotvrar dhot ta (B avBpdmiva Sikmdparta,
Sev Ou firay aihoboTEpo va Ta REPIPPOVPET e eviade naykboue KufiEpynon;

H eppiovion ovowotixi aaykdopwy tpofinpdroy, dtwg 10 AMGOIPHO TOV
xrycrdvav, Swfpodver v oxow voupdtte dwbétouy akdpa ta kparn-Elvr.
Kavéva xopiapyo kpétog dev Ba siven o BEon va Senepioct amd povo 1ov 10 pat-
vopevo g avodou g raykdopiag Beppoxpaciag. H xveluc Evrois tov Ovpa-
voi divinay and toy Ovpavd e v Avlodv wa spofiiparta mg avipondtrag
H otyypovn Eveoki tov Ovpavon Ba Sofei axd v aviperdmra yia va uboby
1 apofiipara Tou ovpavol, GRS 1) TPHXA TOV HLOVIOG KoL TO QUIVONEVD TOD
O DA T

wniovn. To REYROOULIS QUTOKPATOPINS JuTopet va sivat Ipdovo,
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MoAwtikn ditaotaon: IXEon KE T «EyaAn avataén»

To teAeutaio amokaAumtiko BLBAlo pe mpwtov cuyypadéa tov Klaus Schwab, enikedpaing tov World Economic
Forum (Davos), kuplapyxeital anod avadopeg otnv KALLATIK aAAayn Kal emayyEAAETAL cwTnpia Tou KOCUOU pEoa
amo tn «UeyaAn avataén» (great reset), mou meplAappavet:
olkovoukn avataén (economic reset),

Kowwvikn avataén (societal reset),

YEwTOALTIKNA avataén (geopolitical reset),
neptBarlovtikn avataén (environmental reset),
Bounxavikn avataén (industry and business reset),
aKoun Ko atoptkn avataén (individual reset).

ApOudg epdavicewv Twv napakdtw ekppacewv oto BLBAio IE-lﬂmgKll_(ﬁ\lﬁ\Zrl:ll COV' D—1 9

EVW QVTIKELUEVIKA OL TIOALTIKEC TTOU TIPOTELVOVTOL
otnpilovtal og HOKPOXPOVLEC TIPOYVWOELG KALLATLKWY
HOVTEAWV, TtapAAANAa opoloyeital mwe «H mpoBAeyn
elvat Eva moyvidlL ElkaoLWV yla avontouc»
(“Predicting is a guessing game for fools”).

KAtpotikry oAayr (climate change) 37 THE GREAT
Naykdopia Béppaven (global warming) 4 L 3 , RESET
KAwpotikn) kpion (climate crisis) 2 o
Mav8nuio COVID-19 (COVID-19 pandemic) 14 KLAUS SCHWAB

A ave THIERRY MALLERET )
MeyaAn avataén (great reset) 13 ;

' ' “Politeianet.gr
MNaykoopia taén (global order) 7

Mnyn: Koutsoyiannis (2021).
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2toyotl tou World Economic Forum
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WORLD
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Climate Change

Follow [+ )
( ‘/ o?

[
: THE FORUM OF
¢ YOUNG GLOBAL LEADERS

Our Mission | Now at the Forum Our Impact Get Involved (e SHAPING THE FUTURE

OUR MISSION

Limiting global warming PEERR - canpy H moAwtikn nyeoia tng

to 1.5 degrees celsius to sideshow or saviour? e

avoid catastrophe. P "IC;I Mn

The World Economic Forurn is committed to SRRTICIBATE EaalpOU IJ.EVO U TO U

e TR gV EXve

off disaster.

We aim to work with leaders to increase climate T[pwe UT[O U pVO U, €X€l

commitments, collaborate with partners to develop TAKEACTION 0 )

rivate initiatives, and provide a platform for Submit your solutions to our

iF:movtatorstl(: realize ?h[e):lr a:wbitizln tafnd cofntnbute Iiigation povsl anod)o l.tn OeL an Tnv

solutions. ev }\OV(JJ « GXO}\n ». boundaries.
https://www.weforum.org/ https://wwyv.voungglobalIggders.org/

- - . https://wikispooks.com/wiki/WEF/Global Leaders for Tomorrow

https://wikispooks.com/wiki/World Economic Forum https://wikispooks.com/wiki/WEF/Young Global Leaders
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ZNUELWON YLA TOUG OTOXOUG: KpUdoL 1} OLLOAOYNHEVOL,;

«The future is built
by us, by a powerful
community as you
here in this room»

«To péEAAoV xtileTal
Ono EUAG, IO pLa
LoXupn Kowotnta
Onwc¢ o€l edw o
OLUTO TO SWHATLO»

KAdoug 2Baur,
eTkePaAng Tou
WEF, oto ouvedplo
tou Ntafog 2022
(23 Malou).

e & l

‘|
. )

‘ O KAdoug ZBaurn
(13 NogpBpiou
2022) oto
ASEAN/G20
(6€€a n
npwOuToUpPYOG
¢ NEag
ZnAavbiag
Jacinda Ardern,
anodoltn TG
YxoAnN¢ Hyetwv
Tou 2014).

https://www.realclearpolitics.com/video/2022/05/23/klaus schwab at 2022 wef the future is built by us by a powerful community as you here in this room.html
https://www.rnz.co.nz/news/political/478650/myanmar-govt-s-executions-a-stain-on-region-jacinda-ardern, https://twitter.com/hodlonaut/status/1592253717776064512
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Enidoyog yia mpoBANHATIONO

m [lolog emiotpatevel Ta matdld Tou SNUOTIKOU OTOV «aywva yla Tn cwtnpia tou
rmtAavntn»; To WEF kot ot eAit Tou, n aplotepd, ol SAokaAol, oL Yoveic, N 0Aot padi;

m 2TV Lotopla, ool AAAoL xpnoLpomoinoayv idLa TAKTLKA KOl TToLo TOV TOL ATIOTEAECUATA

AQ‘*‘g e Ve o e NS ay ¥ . ¥ 7 ¥
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