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yla to PpAEyov {RTNUa TG KALUOTIKAC otAAQYC
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ZuvomnTtikn anavinon (emwotnpovikn): Tinote

Zuvorntikn anavinon (untnpeotakn): O,tL KAAUTITEL OTOLXELWOWG TLG
SEOUEVOELG XWPILC va BUOLACOUUE TNV EMLOTNHOVIKA aAROsLa



E¢EALEN TV KaTaKpNUVIoHATWY otnv EAAGSa

------- EnavavaAuon ERAS5, Méon pnviaio Tiun | ==----- Méan Tun KA. LOVTEAWV - pnviaio

Méan Tun KA. LOVTEAWV - ETAOLA

EnavavdaAuon BRA5, Méon etroLla TLun
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Mnyn kat eme€epyaoia dedopevwy: http://climexp.knmi.nl/. Xwptkr} oAokAnpwaon
Sedopévwy (emipavelokol pécol 6pot) yla To gUVOAO TG EAANVIKAG EMIKPATELAG. Tal
QTTOTEAECLATO KALLATIKWY HOVTEAWV avadépovtatl oto CMIP5 yia to oevdplo RCP4.5
(Monthly CMIP5 scenario runs = CMIP5 mean - RCP4.5)

Yuykpivovtal 6edopéva
atpoodalplkng emavavaiuong, SAS.
adopoiwong HeTpNTKWY dedopévwy
0€ HETEWPOAOYLKA LOVTEAQ, N ool
QTTOTUTIWVEL TNV TIPAYUOATIKOTNTA, UE
QTMOTEAEOUATA KALLOATIKWY LOVIEAWV.

H emavavaiuon ERAS (tou European
Centre for Medium-Range Weather
Forecasts) yiwa tnv EAAGSa deiyvel
SLOKUUAVOELG TWV KATAKPNUVIOUATWY
XwpLg Kamola taon.

To amoTEAECHATA TWV KALLOTIKWV
HovtéAwyv (a) Selxvouv otaBepotnta
Kol (B) uTtEKTIOUV TNV KALUOTLKNA
HeTaBANTOTNTA.

Epwtnua 1: Mati va mapeL Kaveig ota
cofapa to KALLATIKA HOVTEAQ OTav
glval AOXETA KE TNV MTPAYHOTLKOTNTO,;

A. Koutooytavvng, Tt va Kavoule yLa to Agyov {Ntnua tng KALLATIKAC aAdayng;
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MpoBoAn oto pEAAOV TNG EEALENC TWV
KATOUKPNUVIOpHATWY otnv EAAdda

------- Emavavaluon ERA5, Méon pnviaia Tiur =------ ME€an T KA. LOVIEAWYV - pnviaia
En@tvavaluon ERAS5, Méon etrjota TLun Mé£an tur KA. LoVTEAWY - eTAOLA

Emudavelakad péoa kataktnuviopata (mm/d)
N
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Mnyn kat eme€epyacia dedopévwy: http://climexp.knmi.nl/ (6nwg akplBwg otnv mponyouuevn dtaddvela).

To KALpOTLKA povteAa Sivouv
EKTLUNOELG TWV
ATLOOPALPLKWVY HETAPANTWY
HExpL to 2100 (BA. ypadnua).
Epwtnpa 2: Tuto
avnouxnTtko ¢paivetal otnv
€KTLNON TOU HEAAOVTLKOU
kaBeotwtog BPoxNg;

Epwtnua 3: TLvonua €xeL va
XPNOLLOTOLOUE MPOPBOAEG
ylo To Ayvwoto HEAAOV,
oTaV UTIAPXEL amotuyia
otnv nepypadn tou
yvwotoU napeAOavtog;

A. Koutooytavvng, Tt va Kavoule yLa to Agyov {Ntnua tng KALLATIKAC aAdayng; 4
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TO GUVOAO TNG EAANVLKAG ETUKPATELAC.
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ABeBaitotnta otnv €€€ALEN TwWV aKpailwVv BPOXOTITWCEWV

MEyLon TLUA NHEPROLWY KaTakpnuviapdtwy (mm/d)
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Aebopéva dLadopeTikwv
enavavalvoewv deiyvouv
EVTUTIWOLOKNA aoupdwvia
HETAEL TWV TLUWV TTOU
Slvouv yla eTrola peylota
0TO OUVOAO TNG XWPOG.

OL pLKPEG TAOELC dev €xouv
Kav To 810 mpdonpo.

Epwtnua 5: Av €xoupe
Tétola afepatotnTa otnv
e€akpiPwon tou
nopeABdvtog, nwg
HItopoUHE va
npoPAEPoupe To pEANOV;

Mnyn Kol emegepyooia Sedopévwy:
http://climexp.knmi.nl/ (Daily fields).

XwpLKa péylota o KAlpHaka nUEPag yLa
TO GUVOAO TNG EAANVLKAG ETUKPATELAC.

A. Koutooytavvng, Tt va Kavoule yLa to Agyov {Ntnua tng KALLATIKAC aAdayng;
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Mpoocopoiwaon akpaiwv Bpoxwv arnd KALHOTIKA LOVTIEAQ

m Ot Tsaknias et al. (2016) €AeyEav Tnv avanapaywyn akpaiwv Bpoxwv amno tpio KALLOTIKA LOVTEAQ
tou IPCC AR4 o¢ 8 B€oelg otn Meooyelo o ixov LEYAAEG XpPOVOOELPEC Beppokpaciog kat Bpoxnic.

B JUMUTEPAVAV OTL TO ATOTEAECUATA TWV LOVTEAWY ELVOL ACXETA UE TNV TTPAYHOATIKOTNTA.

m Epwtnua 6: Molo to vonua vo XpnoLHOMOLOUUE AMOTEAECHOTA LOVIEAWVY yLa TO HEAAOV, OTav

oto napeABAv n
UTTEKTLNON ouxXVA
genepva ) pia
taén pey£Ooug;

Enmavw oelpa: Huepnola etrola
pEyLloTn Bpoxomtwaon oTo
Perpignan kat otnv Torrevieja.
Kdtw oelpd: eUmeLpLKES
OUVOPTHOELG KATAVOUAG.

Mnyn: Tsaknias, D., Bouziotas, D., and
Koutsoyiannis, D., 2016. Statistical
comparison of observed temperature
and rainfall extremes with climate
model outputs in the Mediterranean
region, ResearchGate, doi:
10.13140/RG.2.2.11993.93281.
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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

s Epwtnua 7: Evtatikomnoleital o udpoAoyikag KUKAOG;

A. Koutooytavvng, Tt va Kavoule yLa to Agyov {Ntnua tng KALLATIKAC aAdayng; 8



EkTipunon tou avwtotou puOpol evtatikonoinong
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Figure 6. Vertical profile of the difference between two climatic
periods of average water vapour pressure e(7T) and e(Ty) = Ue(T)
over land at levels of atmospheric pressure ranging from 1000 to
300 hPa. Sources of data: NCEP-NCAR and ERAS reanalyses as
detailed in Table 1 (entries 3—4 and 6-7). For the NCEP-NCAR
data, the differences are of the 30-year climatic periods, namely
1948-1977 and 1990-2019, and for the ERAS data of the 20-year
climatic periods, namely 1980-1999 and 2000-2019.

We may try to roughly approximate Eq. (9) by the follow-
ing:
dr
T

dg de, Ty
— =~ —=C 24921?—5 .06

q €a
with a constant parameter, C, which would be 1 if dU =0
held true, but, in fact, it is much lower. Using weighted least
squares on the data of Fig. 6, we estimated C = 1/3. This
suggests that, contrary to the IPCC (2013) expectation, the
global atmospheric water vapour over land is increasing by
only about 2%°C~! of global warming. In this case, we
may expect a 4 % increase in atmospheric water in the cel-
ebrated (yet contradictory) target of 2 °C of global warming.
From a hydrological point of view, given the high variability
and uncertainty of the processes (see the motto at the begin-
ning of the article), a 4 % change may be deemed negligible.
Nonetheless, the analyses that follow indicate that even the
reduced rate of 2% °C~! of global warming may be overes-
timated, particularly if it is translated into intensification of
hydrological cycle.

(10)

Epwtnua 8: Av dextoupe otL Oa avgnBei n Oeppokpacia kata 2 °C, toLEG

OOOOTLALEC LETABOAEC aAVAHEVOVTOL OTOV USPOAOYLKO KUKAO;

Mnyn: Koutsoyiannis (2020).

A. Koutooytavvng, Tt va Kavoule yLa to Agyov {Ntnua tng KALLATIKAC aAdayng;
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[MOGOTIKOTTOLNGELC
OLKPOLLWV
Bpoxomtwoewv

Epwtnua 9: Tt mocooto
HETABOANRC XpeLAlETOL VIO
va SnAwOei avénon twv
oKpaiwv Bpoxwv;
Epwtnpa 10: Moo eivan to
£AAXLOTO MOOOGCTO IOV
MIOPEL VoL avayvwpioet
w¢ petaBoAn o udpoAoyoc
HNXOLVLKOC; Mnyii: Koutsoyiannis (2020).

Appendix B: Extremes and impacts — does wet become
wetter?

While, as articulated in Sect. 4, intensification of the global
hydrological cycle can hardly be supported on the basis of
global precipitation and evaporation fluxes, a large body of
literature attempts to re-establish intensification on the ba-
sis of extremes. There is no shortage of studies that diag-
nose such intensification. To refer to just one example, the
results of Donat et al. (2016), and specifically those in their
Fig. 1 referring to the annual maximum daily precipitation,
show some increase in the recent decades, which perhaps in-
spired their article title, namely “More extreme precipitation
in the world’s dry and wet regions.” However, when examin-
ing their graphs, it is seen that the climatic value of annual
maximum daily rainfall of the 30-year period of 1980-2010,
compared to that of 1960-1980, is greater by 5 % for dry ar-
eas and by 2 % for wet areas. These percentages may perhaps
not be meaningful to a hydrologist who deals with real-world
planning and design. Also, specifying particular areas such as

A. Koutooytavvng, Tt va KavoulE yLa to eAgyov {Ntnua tng KALLATIKNc aAdayng; 10




E¢EALEN TNC mapouoiog vepoU (mocotnTac vdpaTHwV)
otnv atpoodaipa

Epwtnpa 11:

Emikupwvouv ta

dopudopika
dedopéva tnv
«KOLOLEPWHEVN
EMLOTAUN»—
O6AS. tnv
unteBeon otLn
avénon tng
Oeppokpaoiag
POKaAEL
avénon tou
VEPOU oTNnV
atpoodatpa;

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/

A. Koutooytavvng, Tt va Kavoule yLa to Agyov {Ntnua tng KALLATIKAC aAdayng; 11
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Mnviaia e€€A&n tnc emupoavelakd uecnq nuepnotag usthnq

Bpoxomntwong ava AMEPo =

Epwtnua 13: T deiyvouv dedopéva
LOXUPWV Bpoxontwoswyv (emiyela,
6opudopikad, emavavalloswyv) ava
TG Neipoug;

ZUCTNUOTIKEG TAOELG
SLOKUUAVOEL;

Ewdikotepa L Seiyvouv ta
6opudopika dedopéva (GPCP) yia
Tov 21° awwva;

NEMTECG YpaUUES: Mnviaia KALpoKa. XOVTPEG YPAUUEG:

Etnota kKAlpaka (U.0. Twv mponyoUevVwy 12 unviaiwy
TIHLWV).

Mnyn: Koutsoyiannis (2020). Asdopéva emavavaAloewy

(NCEP-NCAR & ERAS5), otaBpwv edddoug oe mAgypa (CPC),

KoL cuvouoaopéva Sedopéva edadouc kat SopudoplLka o
mAéypata (GPCP): http://climexp.knmi.nl
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E€EALEN TNC peTaBAnToTNTAC TWV AKPALWY POLVOUEVWV
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=4 L

NEMTEG YPAUUES: Mnviaia KALpaKa. XOVTPES = 2 ¢pC (land)

VPOUMEC: EThola KAlpaka (U.0. Twv ponyoUUEVWY
12 punviaiov Tov). 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020
Mnyn: Koutsoyiannis (2020). Asdopéva otaBuwv edadouc oe mAgypa atnv Enpd (land, CPC), kal cuvduacpéva dedopéva edadoug kat dopudopika
oe mAéypa otnv ubpoyeto (earth, GPCP): http://climexp.knmi.nl
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Oepuokpacia & CO;: Kota & aByo; : ..
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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 yia kdBe h < 0, koL to e Sev eivat apeAntéor

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 kateBuvoNc) pe eme€nyoupevn Staomopa 31% (avtiBetnc katevBuvonc) pe emeényolpuevn dtaomopd 23%
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Tuunépaopa: H kowvy Bswpnon otL n avénuevn ocuykevipwon [CO,] mpokalel avénuévn T Ayt
avatpEnetat Kabwc napafLalel TNV avaykoilo cuvenkn Tn¢ XPOVIKAG KatevBuvonc. Koutsoyiannis et
AvtiBeta, n attiokn oxéon pe katevBuvon T - [CO;] mpokUmTeL eUAoyN. el (20225 B
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To {TATNUa TNG KALMATIKAC KPLoNng

B Ep(btrlu_a 17: M¢s 5860uévn mv cuntgl@l BRE TS NOJOLINATE EMERGENCY
mEEEENEIEEES anodaon tou EupwkowvoBouAiou ko Erxtacars g —
[ |

The European Parliament declares | , ’ ’ Exou
climate emergency ™ 5r] HLOUpPYLO UTTOVUPYELOU Khluatlknq umoypaPELTN ——

’ ’ ’ ’ T Stakripuén
KplO'l’] q, UTtdp)(El. KAI.MG'CI.KI] KplO‘I‘] n OXl; Asv uTTdpy el KAIJATIKER Kpion

Eva marykoopuo B 900 emoTrpdvey ko e

+ Commission must ensure all proposals are aligned with 1.5 °C target Av Val_’ Undpxsl wg ¢ U OLKr'] e

+ EU should cut emissions by 55% by 2030 to become climate neutral by 2050
spofAéyeig yia Ty z ¥y pe

brros KOBGG Kt Ta swaZbuEva 0pERy Twv i Tpay TAITIG Rou Aaufdvour.

+ Calls to reduce global emissions from shipping and aviation npav uathétnta ﬁ wq noAlthé vsvové q; ‘ o ‘ ) R

Press Releases [Plenarysesson] [2uni] 28-11-2019- 1301

3 i w1l TiC umEpBOREC OTIC

YNOYPIEIO KAIMATIKHE KPIZHE AT i L4
KAI MOAITIKHE NPOZTAZIAZ e E pwtn ua 18 : n o la
- ol T ’ I 4 O mRaviie éxet BEFWVSE( e pul) 6 6701, “ & hilds fi )
ELVOL TTEPLOOCOTEPO e i ——n
’ —
enipopn;
’
L4 ZUTAOUTIONGS TIC ATHGGAIRAE HE CO; Eival eRuperTic,
Muwa puowkn it i
KAluathﬁ Kp io n; i paito V:,‘:-zm om m.mpcn;zanvam Eil\nl E\.‘Aw!n']’hpmﬁnﬁﬁ‘n oy
” I 4
H pa toAtikn

natog Exouy modhéc afuvapies wat Sev sivar ahnodav we spyakeia ydpakng maykiauag
oy T exiipas Tww agpiey Tou BeppowTaion 6w To COz. Exudéoy, ayvoaiy To yepowss 6Lo

siva cwgelés yia 1 yeopyia, aufivovrag Tic anoBaTe Ty

“Pariiament declares climate emergency. M
climate change™® 1.

EU should commit to net-zero greenhouse gas emissions by 2050 at the UN \ :ﬂ i R 3 (( KAluathr’l Kp ic n ));

Conference, says Parliament. OUXVO
v i i fera my A e owavopual

tver TovG Tugdiveg, Tig rAnpipec, Tig Enpasieg
éc. Qurtdon, umdp; Wha i

https://www.europarl.europa.eu/news/en/p https://www.civilprotection.gr/el https://clintel.org/world-climate-declaration/
ress-room/201911211PR67110/ https://clintel.org/greece-wcd/
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loTtoplkA onNMEiwoN yla TNV «KALpOTIKA atlEva»

Epwtnua 19: NMotog
KOl TTOTE AavoapLoe
TNV «KALLOTIKN
atlévian;

Znueiwon: To 1974 o
Henry Kissinger ntav
navioxupocg Yrnoupyog
E€wTteplkwyv Kal
EOviknc Aodaielag
Twv HMA.

O MaykoouLog
MeTewWpPOAOYLKOG
Opyaviopog (WMO)
avtanokpibnke apeoa
— H€oa o€ Eva URva
armo TNV oulAia
Kissinger otn levikn
YuveAeuon tou OHE.

NEWS
4 N A4

U.N. Speech Text:
CHALLENGES OF INTERDEPENDENCE
REVIEWED BY SECRETARY KISSINGER

AV 4 R 44 LX)

/¥ 1+ BUREAU OF PUBLIC AFFAIRS

(U~ Department ofState
Office of Media Services—

Kissinger, H.A., 1974. Address to the Sixth Special Session of the
United Nations General Assembly. News Release by United States,
Department of State. Office of Media Service,
https://books.google.gr/books?id=JDwVh5JK3dMC&pg=RA1-PA1,
http://www.jstor.org/stable/2706310.

April15, 1974 —— The poorest nations, already beset by man-made disasters,

FOR IMMEDL

of State

Secretary
A. Kissinger before the

Sixth ial Session of the
s'fm Assem

United

bly
New York, N.Y., April 5, 1974.

WORLD METEOROLOGICAL ORGANIZATION

EXECUTIVE COMMITTEE

TWENTY-SIXTH SESSION, GENEVA, 1974

Mr. President, Mr. Secretary General, distinguished delegat

Distr.: RESTRICTED

ITEM 5.6 (3)

Original: ENGLISH

ENVIRONMENTAL POLLUTION AND OTHER ENVIRONMENTAL QUESTIONS

Isplicotions of possible climotic changes

(Presented by the Secretary-General)

Avamapaywyn
arno Lewin, B.,

Summory

This document conveys to tha

2017.
Searching for

Executive

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. Twenty -Sixth Session of the Executive Committee. World
Meteorological Organization (WMO) Library, WMO No. 387, Geneva,
Switzerland, https://library.wmo.int/doc_num.php?explnum id=6139.

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

Committee o request from Sovernment
of the United Stotes of rico to con-
sider the probles of the implicotions
possible climatic chonges on the
vell-being of mon. The present WHO

octivities in this field ore reviewed

the
Catastrophe
Signal.

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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2NMUELWON yLO TOV GTOXO

Yuval E
Noah Yuval Noah Harari

Harari

Sapiens

Mua oaparuki] 10Topia Tov mohmopot

Mua Evvtoun

amO MY KaTayoyr v a1y PEXpL tovg vrepavBpanove,

Iotopia tov

Sapiens

yepéan anpooBornta Sedopéva, apenikis oxéyeig,

AvBpwrov

Bewpieg ko ovy

Mia Ztviopn
Iotopia tov
AvBpamov

S ag
4 a
ake€dvdpeia %

Epwtnua 20:
Mowa eivon Ta

Gates, Mark
Zuckeberg k.d.)

Harari, Y.N., 2014. Sapiens: A Brief History of Humankind.
Random House (EAANvikN ékdoaon: AAe€avdpela).

@na}'x‘émua autokpatopia

Axé 10 200 n.X. mupizov, ot Zepiocdtepn avlpumor Exouv HGEL GE QUTOKPTO-
picc. Mowdler mokd mbavd 6t kat oto péihov o mepreodtepot dvipwrol fa Covv
oe o autokpatopia. Mave zov auth) ) oopa Ba eivar mpeyponicd rayxooua.
To cvtoxparopd dpapa g xuprapyias oe 0A6KANPO Tov KOoo propel v fipi-
OXETOI TOALD KOVTA.

Kafig Ezrukiyerar 0 2106 avbvag, 0 evikiopos xave taybrata £5apos. Do
et nEpLacoTepot ivBpwao motetouy dte 1 vépupn myym eovoiag stvar oAsKAY-
pn 7 avlpondmra, avti vie o pEkn pag ovykekpiuéng chvidmtag, xa 6T n
muéida g moltikig Kpénet va eiven 1) pootacia v evlpoxivov Sikaopdtov

AYTOKPATOPIKA OPAMATA

»

Kt TV SUPpEpSYIEY GAoL Tov avipdrivov eidovg, Av sivan £xot, 1) Dnapdn oye-
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 eppivnion ovowotxi acykdopioy apofinpdtoy, onwg 10 AMGOIHO 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-
vopuevo g avodou g naykdopas Seppoxpaciag. H xaveluc Eveois 1ov Ovpa-
voi divitay and tov Ovpavd 1 va Aulodv e spoflipata mg avlpondmrag
H otyypovn Eveoki rov Ovpavon Ba dobei axd mv aviperdmia ya va Aubloiv
1 apofhipara Tou ovpevod, Omee 1) tphma Tov 6lovrog KoL 10 QUIVOUEVD TOD

Depuoxntion. To ypdua e ReyKOTULLS AUTOKPATOPIag juropet va eivat Ipaovo.
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2XE0N KALMATIKNG aAAayng Kal LEYAANG avata&ng

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:

N . EVW QVTLKELLEVIKA OL TIOALTLKEG TTOU TIPOTELVOVTOL
OLKOVOULKN avataén (economic reset),

Y . otnpilovtal og HOKPOXPOVLEC TIPOYVWOELG KALLATLKWY
KOWWVLKN 0‘,"0“9‘50 (societal rg§et), HovTtéAwv, tapdAAnAa opoloyeital nwe «H mpdBAswn
yewroAwtikn avatagn (geopolitical reset), givat éva mauyvibi kool yia avéntouc»

neptBarlovtikn avataén (environmental reset), (“Predicting is a guessing game for fools”).
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
KAwpatikry aAAayn (climate change) 37 TH E GREAT

Maykoopia Beppavon (global warming) 4 L3 RESET

KAwpatikny kpion (climate crisis)

MavSnuia COVID-19 (COVID-19 pandemic) 14 KLAUS SCHWAB
. THIERRY MALLERET KLAUS SCHWAB
MeydAn avataén (great reset) 13 ‘ THIERRY MALLERET
0 ! “Politeianet.gr
MNaykoopia taén (global order) 7

Mnyn: Koutsoyiannis, D., 2021. Rethinking climate, climate change, and their relationship with water. Water, 13 (6), 849, doi:10.3390/w13060849
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— 2000

MpwTtn yelon TG «HEYAANC ovATAENC»

g — — 2002

270 aplotepa —~ N ;1, 2004

Sdlaypappa o A = 2005

I3 I3 7 | e M0

opllovtiog agovag i N —— 2007
(9

elval KapteoLavog o s —2008

, o 3 —2010

Ko oTo 6e€Lo 3 o 2 o1

' g e 2oL

AoyaplOpLKOG. Q 5 —2012

0 =) o] — 2013

O katakopudog 5 =3 oL

13 I \P ‘_ .__

a€ovag eivat g 2 2015

. = 3 2016

AoyapLOLILKOG KoL S = .

ota Suo. EU.U; 0.01 2018

0 10 20 30 10 0.1 fﬂ:;

Eloodnua, x (Sloek. S) Ewoodnpa, x (Sloek. S) —_—021

Katavoun etcodnpatog twv 100 mAouolotepwV oTov KOGUOo Tov 21° atwva. Mo to 2002 (sAdxlota
geloodnuata) kot 2022 (HEyLoTa ELCOSNUATO) EXOUV TIPOCOPHOOTEL Ol BEWPNTIKEC KOTAVOUEG EKOETIKA Kol
Pareto, avtiotowya (6laKEKOUMEVEG UE LOLO XpwHAL).

Tnv ntepiodo ¢ mavdnuiog oL TAOUCLOTEPOL TIETUXAV T LEYOAUTEPA KEPSN OAWV TWV ETTOXWV.

Mnyn: Koutsoyiannis, D., and Sargentis, G.-F., 2021. Entropy and wealth, Entropy, 23 (10), 1356, doi:10.3390/e23101356.
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2toxol touv World

-a ECONOMIC
g FORUM
~—

Follow [+ ))
( 7

Climate Change

Our Mission Now at the Forum

Limiting global warming
to 1.5 degrees celsius to
avoid catastrophe.

The World Economic Forum is committed to
supporting global efforts in the private and public
sectors to limit global temperature rise and stave
off disaster.

We aim to work with leaders to increase climate
commitments, collaborate with partners to develop
private initiatives, and provide a platform for
innovators to realize their ambition and contribute
solutions.

Our Impact

DISCOVER

Carbon capture: ecological
sideshow or saviour?

PARTICIPATE
The Davos Agenda 2022

TAKE ACTION

Submit your solutions to our
innovation portal

Economic Forum

Joinus

Get Involved

{ voune cLosat Leaoeas Asout ueusens IMpACT GeT INvoLVED

WORLD
ECONOMIC
FORUM

\\-_/

[

: THE FORUM OF

4 YOUNG GLOBAL LEADERS
’,

eat SHAPING THE FUTURE

H moAwtikn nyeoia tng
Eupwring, pun
e€alpoupévou Tou
EAANva
npwBumoupyou, €xel
anodoltioeL ar’ Tnv
€V AOyW «OXOAR».

The Young Global Leaders ® Community is
a dynamic community of

ing membership of mor
members and alumni of 12

lem: nt an opy

to build a better future across
boundaries.

https://www.weforum.org/

https://www.younggloballeaders.org/

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

https://wikispooks.com/wiki/World Economic Forum
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2NMELWON YLA TOUC OTOYX

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

—

ouG: Kpud

ol } opoAoynUEvVoL;

O KAdoug ZBapurm

«To péEAAoV xtileTal npox0ec (13
Ono EUAG, IO pLa ggze;)Bpiou
LoXupn Kowotnta oTo
OnwC £0€iC €6W Ot ASEA!\‘/ G20
OLUTO TO SWHATLO» (bekuan ,
npwoOuToupyoq
KAdoug 2Baur, tn¢ Néag
eTkePaAng Tou ZnAavdiag

WEF, oto ouvedplo
tou Ntafog 2022
(23 Maitou)

Jacinda Ardern,
anodoltn g
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

A. Koutooytavvng, Tt va Kavoule yLa to Agyov {Ntnua tng KALLATIKAC aAdayng; 27


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

2taOun Neidov: H pakpotepn cuAdoyn
LETPNOEWV otnv TTAYKOGLLOL lO"tOpla

Epwtnpa 20: Yriapxetq & —— ETAoleq TUpég AeSopéva NENOUETPOU OTO
Oxt KAipatikr) ahhayry; 3 6 —M.0.30 ety Vot Povea, Kapo (849 etn)
Av vau ané note; s . | I
g | | Ll |
4 bl i N g | I 1T | T
8
£ * | |
FREIRE L1111 ) R L LTILRE 1N T L i LRS- T
Z 2 e e | | RIS 1) K| |
S \ | ,
1 Y |
' oo [ !
0

600 700 800 900 1000 1100 1200 1300 1400 1500

‘Etog w.X.
Mnyn 6edopévwv kat ypadrpatog: Koutsoyiannis (2013) — https://www.itia.ntua.gr/1351/

Qwtoypadieg: Loai Samen & Mohamd Mubarak — Google maps, https://g00.gl/maps/T8NUgoDAork2 kot
https://goo.gl/maps/dsdJHIYVv572
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Uncertainty Assessment of Future Hydroclimatic Predictions: A Comparison of

JOURNAL OF HYDROMETEOROLOGY

Probabilistic and Scenario-Based Approaches

D. KoUTSOYIANNIS* AND A. EFSTRATIADIS

Department of Water Resources, National Technical University of Athens, Athens, Greece

K. P. GEORGAKAKOS T
Hydrologic Research Center, San Diego, California
(Manuscript received 21 December 2005, in final form 1 September 2006)
ABSTRACT

During the last decade. numerous studies have been carried out to predict future climate based on
climatic models run on the global scale and fed by plausible scenarios about anthropogenic forcing 1o
climate. Based on climatic model output, hydrologic models attempt then to predict future hydrologic
regimes al regional scales. Much less systematic work has been done to estimate climatic uncertainty and
to assess the climatic and hydrologic model outputs within an uncertainty perspective. In this study, a
stochastic framework for future climatic uncertainty is proposed, based on the following lines: 1) climate is
not constant but rather varying in time and expressed by the long-term (e.g., 30 yr) time average of a natural
process, defined on a le: 2) the evolution of climate is represented as a stochastic process: 3) the
distributional parameters of a process, marginal and dependence, are estimated from an available sample
by statistical methods; 4) the climatic uncertainty is the result of at least two factors, the climatic variability
and the uncertainty of parameter estimation; 5) a climatic process exhibits a scaling behavior, also known
as | or the Hurst ph : and 6) because of this dependence. the uncertainty
limits of the future are affected by the available observations of the past. The last two lines differ from
I statistical considerations and produce uncertainty limits lhdlL\Lnlumllv are much wider than those
| and Monte Carlo methods is developed to determine
y applied with temperature,
rainfall. and runoff data from a catchment in Greece. for which data exist for about a century. The

uncertainty limits are then superimposed onto deterministic projections up to 2050, obtained for several
jos and climatic models combined with a hydrologic model. These projections indicate a significant
¢ of temperature in the future, beyond uncertainty bands, and no significant change of rainfall and
runolf as they lie well within uncertainty limits.

hitps://doi.org/10.5194/egusphere-2022-1058
Preprint. Discussion started: 21 October 2022
(© Author(s) 2022. CC BY 4.0 License.
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Historical rainfall data in Northern Italy predict larger
meteorological drought hazard than climate projections

Rui Guo and Alberto Montanari
Department of Civil, Chemical, Environmental and Materials Engineering (DICAM), University of Bologna. Bologna, Italy
Correspondence: Rui Guo (rui.guo2 @unibo.it)

Abstract. Simulation of daily rainfall for the region of Bologna produced by 13 climate models for the period 1850 - 2100
are compared with the historical series of daily rainfall observed in Bologna for the period 1850 - 2014, and analysed to
assess meteorological drought changes up to 2100. In particular, we focus on annual rainfall data, seasonality and drought
events to derive information on the future development of critical events for water resources availability. The results prove
that rainfall statistics, including seasonal patterns, are fairly well simulated by models, while the historical sequence of annual
rainfall is not satisfactorily reproduced. In terms of meteorological droughts, we conclude that historical data analysis under
the assumption of stationarity may depict a more critical future with respect to climate model simulations, therefore outlining

important technical indications.

«OUKkoUv NpodnTNng UV €0TLY, O Katd AmokaAu v tod MNvelpatog mpoayopelwy TO LEAAOV' OTOXAOTNG &€, 0 LA cUVEGLY €K T¢ ToU Opoiou
napabEoewc, S1a TAV TElpaAV TWV MPoAaBoviwy, TO LEANOV GUVTEKUALPOUEVOG.» (MEyac Baaoilelog, Eppunveia €ig Tov mpodntnv Hoalav).
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Article
Climate Extrapolations in Hydrology: The Expanded
Bluecat Methodology

Demetris Koutsoyiannis -*{0 and Alberto Montanari 2

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

2 Department of Civil, Chemical, Environmental and Materials Engineering (DICAM), University of Bologna,
Via del Risorgimento 2, 40136 Bologna, Italy; alberto.montanari@unibo.it

*  Correspondence: dk@itia.ntua.gr

Abstract: Bluecat is a recently proposed methodology to upgrade a deterministic model (D-model)
into a stochastic one (S-model), based on the hypothesis that the information contained in a time
series of observations and the concurrent predictions made by the D-model is sufficient to support
this upgrade. The prominent characteristics of the methodology are its simplicity and transparency,
which allow its easy use in practical applications, without sophisticated computational means. In
this paper, we utilize the Bluecat methodology and expand it in order to be combined with climate
model outputs, which often require extrapolation out of the range of values covered by observations.
We apply the expanded methodology to the precipitation and temperature processes in a large area,
namely the entire territory of Italy. The results showcase the appropriateness of the method for
hydroclimatic studies, as regards the assessment of the performance of the climate projections, as
well as their stochastic conversion with simultaneous bias correction and uncertainty quantification.
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Figure 1. Schematic representation of the expanded Bluecat method.
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Figure 9. True values and predictions by D-model and S-model (median and 90% confidence limits)
of precipitation in Italy: (upper) entire period; (middle and lower) focus on 20-year periods. (Nb. A
normalizing transformation by Equation (10) with A = 2 mm/d is used, while the plotted values are
back transformed).
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Projecting the future of rainfall extremes: Better classic than trendy )

Theano Iliopoulou®, Demetris Koutsoyiannis

Department of Water Resources, Faculty of Civil Engineering, National Technical University of Athens, Heroon Polytechneiou 5, GR-157 80 Zografou, Greece

ARTICLE INFO

ABSTRACT

This manuscript was handled by A. Bardossy,
Editor-in-Chief, with the assistance of Felix
Frances, Associate Editor

Keywonds:

Trends

Rainfall extremes

Probability dry

Ottt of sample validation

Predictive performance

Rainfall projections

Non-stationarity approaches have been increasingly popular in hydrology, reflecting scientific concerns re-
garding intensification of the water cycle due to global warming. A considerable share of relevant studies is
dominated by the practice of identifying linear trends in data through in-sample analysis. In this work, we
reframe the problem of trend identification using the out-of-sample predictive performance of trends as a re-
ference point. We devise a systematic methodological framework in which linear trends are compared to simpler
mean models, based on their performance in predicting climatic-scale (30-year) annual rainfall indices, i.e.
maxima, totals, wet-day average and probability dry, from long-term daily records. The models are calibrated in
two different schemes: block-moving, i.e. fitted on the recent 30 years of data, obtaining the local trend and local
mean, and global-moving, i.e. fitted on the whole period known to an observer moving in time, thus obtaining
the global trend and global mean. The investigation of empirical records spanning over 150 years of daily data
suggests that a great degree of variability has been ever present in the rainfall process, leaving small potential for
long-term predictability. The local mean model ranks first in terms of average predictive performance, followed
by the global mean and the global trend, in decreasing order of performance, while the local trend model ranks
last among the models, showing the worst performance overall. Parallel experiments from synthetic timeseries
characterized by persistence corroborated this finding, suggesting that future long-term variability of persistent
processes is better captured using parsimonious features of the past. In line with the empirical findings, it is
shown that, predicti ferable to trendy.

, simple is pr
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Stochastics of Hydroclimatic Fxtremes is a real monument in stochastics! It is a summary of the
lifetime dedication by Demetris Koutsoyiannis to the science of environmental extremes, it isa
demonstration of the value of stochastics itself to gain a better understanding of why and how
extremes happen. The perspective adopted in the book is that of a scientist who is able to cross and
transform disciplines by proposing an innovative synthesis of knowledge. This book is indeed
presenling new concepls, new theorelical interpretations and new opportunilies for engineering
design, for the sake of mitigating the impact of extremes and adapting modern society to
environmental variability.

Itis fascinating that the book is self-produced and openly available to readers. Like any self-produced
creation of the humankind, this book has a unique and independent history that is rooted in the
intimate personality of the author. ILis a creation thal does not require Lo adhere Lo any format

other than those suggested by the author’s vision and creativity. For this reason, its value is
incommensurably high, it is a real Cool Look at Risk as Demetris says.

I believe time will highlight Stochastics of Hydroclimatic Extremes as a transforming masterpiece
which will bring illuminating ideas to the reader.
Alberto Montanari

Head of the Dept. of Civil, Chemical, Environmental, and Materials Engineering, University of Bologna
President of the European Geosciences Union

This is a book that could not only transform your career, but also the entire fields of environmental
statistics and stochastic hydrology. This seminal contribution is not like other books you have read
which tend to summarize existing knowledge. Rather; it condenses existing knowledge in short order
and spends nearly all its Lime on new knowledge, much of it never before published, communicaling
effectively both the theoretical and practical aspects of analysis of a wide range of hydroclimatic
extremes. The style of presentation itself is novel and compelling, so that | could not resist reading it
from cover to cover.

1f you think you understand how to apply probability and statistics to predict future extreme events,
think again, because very quickly you will be convinced that extremes arise from spatial and temporal
stochastic processes, and are neither independent nor identically distributed (iid) events, nor do
most of our common probability distributions used for flood and drought frequency analysis capture
the type of thick tails which are so convincingly documented in this book.

1 predict that many of the novel concepts, examples and techniques introduced here, many for the
first time, will find their way into widespread acceptance in hydroclimatology, over time. Foremost,
the reader will appreciate Lhe value of viewing extreme events as realizations of stochastic processes
rather than a series of iid annual maxima/minima. The climacogram provides a new window into the
structure of stochastic processes and may be more fundamental than the correlogram. I can’t wait to
test out the so-called Parcto-Burr-Feller distribution and the novel knowable moments (K-moments)
which appear to have clear advantages over ordinary moments for describing distribution tails.

Itis remarkable Lhal after a long career in hydrology, alter reading Lhis book, I gained many new
insights into common statistical methods as well as new methods documented here for the first time.
How I wish my career were just beginning, and thus could have applied all the wonderful ideas and
methods in this book during my carcer. This is literally a treasure for young scholars interested in the
probabilistic behaviour of hydroclimatic extremes.

Richard M. Vogel

Professor Emeritus and | rch Professor, Dept. Civil and Environmental Engineering, Tufts University
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