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Coordinators: G.-Fivos Sargentis, N. Mamassis and N. Lagaros

Lectures

Day 1.

"Artificial intelligence": Objections, prospects, and the role of
the engineer

(more: https://www.itia.ntua.gr/el/docinfo/2309/)

Michalis Chiotinis (PhD candidate)

Language and meta-language models
(more: https://www.itia.ntua.gr/el/docinfo/2308/)
Antonis Christofides (PhD candidate)

Day 2.

Introduction to Water-Energy-Food nexus
(more: https://www.itia.ntua.gr/el/docinfo/2310/)
Prof. Nikos Mamassis

The role of the water-energy and food nexus in prosperity
(more: https://www.itia.ntua.gr/el/docinfo/2318/)
Dr G.-Fivos Sargentis

Overpopulation and environmental determinism
(more info: https://www.itia.ntua.gr/el/docinfo/2317/)
Dr G.-Fivos Sargentis

Day 3.

Feasibility of the RE infrastructures: The role of beauty
(more: https://www.itia.ntua.gr/el/docinfo/2319/)
Dr G.-Fivos Sargentis

Spatial and architectural planning for the integration of
infrastructure projects in the landscape

(more: https://www.itia.ntua.gr/el/docinfo/2321/)

Dr Romanos loannidis

Day 4.

Dealing with and management of natural disasters with
emphasis on floods. Part A: Uncertainty analysis in flood risk
assessment (natural process and flood model)

(more: https://www.itia.ntua.gr/el/docinfo/2315/)

Dr. Panayiotis Dimitriadis, Stavroula Sigourou (PhD candidate)

Dealing with and management of natural disasters with

emphasis on floods. Part B: The importance of field investigation

in flood risk assessment
(more: https://www.itia.ntua.gr/el/docinfo/2316/)
Dr. Panayiotis Dimitriadis, Stavroula Sigourou (PhD candidate)

Natural disasters with an emphasis on floods
(more: https://www.itia.ntua.gr/el/docinfo/2314/)
Stavroula Sigourou (PhD candidate)

Wildfires. Case study: The fire in Euboea 2021
(more: https://www.itia.ntua.gr/el/docinfo/2320/)
Dr G.-Fivos Sargentis

Day 5

Climate and Climate Change: Definitions
(more: https://www.itia.ntua.gr/el/docinfo/2311/)
Prof. Nikos Mamassis

The communication of "climate change”
(more: https://www.itia.ntua.gr/el/docinfo/2313/)
Prof. Nikos Mamassis

The role of climate change in civil engineering studies
Prof. Vicky Tsoukala

What is the "climate crisis" and what does it want
(more: https://www.itia.ntua.gr/el/docinfo/2284/)
Prof. Em. Demetris Koutsoyiannis
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Coordinators: G.-Fivos Sargentis, N. Mamassis and N. Lagaros

G.-F. Sargentis, P. Defteraios, N. D. Lagaros, and N. Mamassis. Values and costs in history

(more: https://www.itia.ntua.gr/el/docinfo/2332/)

G.-F. Sargentis, R. loannidis, E. Frangedaki, P. Dimitriadis, T. lliopoulou, D. Koutsoyiannis, and N. D. Lagaros,. Wildfires

(more: https://www.itia.ntua.gr/el/docinfo/2331/)

D. Koutsoyiannis, and G.-F. Sargentis. Entropy and Wealth
(more: https://www.itia.ntua.gr/el/docinfo/2330/)

E. Frangedaki, 3D printing. Aspects and the role of engineer

(more: https://www.itia.ntua.gr/el/docinfo/2327/)
T. lliopoulou, and D. Koutsoyiannis. A cool look at rainfall climatic changes in Greece and worldwide

(more: www.itia.ntua.

G.-F. Sargentis. The feasibility of energy projects
(more: www.itia.ntua. i

N. Mamassis and G.-F. Sargentis. Introduction to water-energy-food nexus
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1. Introduction

There is ¢ widespread perception that every year wildfires are intersying on ¢ glckal scale, somemu g that is often used as
an indicator of the adverse impacts o* gobal warming. Fowever, rom the analysis o wilcfres that have oceurred in the LS,
Canada. ond Mecileranean counlries, a Irend lhal juslilies |h|> Gel(.eOhO’v could ro’ be !del lilied. Arguably, inslead of
blaming cimate change. igetion of wik s o ‘torest managoment polficy cnc
praclices. Foresls are odmirab e and complex aalurcl a;u:wlevm 0 ok FOIRBI Haosio e o b AT e T ik
human activity and to natura processes that confrioute to Meir rebirth, with the latter censtirang an infrinsic erd perpetua
process of the “orest ecosystem. Gther than their imporrant ecologcal volue, forests are. in the 215t century, also a casiva

“or many peoplz's livelhaods depend n them, In this study, we propmed a “elkcd for “aking mifigaion measures
agoinst widfires bosec on the partioring of forests, corsidedng both the p system and the \nhcblm'm
and airing o uTize heir co-dependent rolue o he generdl prolection and ples-—*rvahon of foresls. As a case sludy, w
anatyzod the curen: devastang firc in Fubooo joccuTed in August 7021). inffially in torres of the spatic-emperal pmrrnssmr—.
of Ihe aclual wildiire Ikl losled Several doys and Ihen by examining how an implemenlalion of “he proposed melhod in e
study arec could confribute to ooth the recavery of the ecasystem and the enhancement of the quality of e of the
inhabilenls as well s Iheir long-lerm proleclion.

5. Case Study: The Fire in Euboea
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2. Inspecting Time Series of Fires

I August 2021, an alarming UN report blomed hurmon octivi
vsed as an indicator of cimate change, with different stu

¢ for "unprececented” caangss o the climote. Fres hove besr
ies arguing that fires have the trend to be more cestructive every
yeor. Deto from Naronal Interagency Fire Center USA [16] (1983-2021) also confim tais trend. However, the reconstruction of
lime series belween 1926 anc 1570 using available dala rom the Ibrary of USA Gerus Bureuu allowed us 1o see Ihal Ihe
pasitve Tend wes not vorified. On -he contrary. in ether courtrios, such as Canad iocreasing trond is obsorved betwoer
1920 and 1960 and velween 1980 and 2020, while an increcsng Iend of bunl areas is obsewed oelween 1960 and 1980. I
accition, anather interesting observation s that the frend of the aumber of fires and the trend of burnt areas are not always of
the samé diréction of magnilide.
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3. Analyzing the data

Analyzing the dota, we rote thot there is net a standard mathematcal sxpression of the dependence of y on x {2.g., ineor,
Iu_.xuw hrmic, s pu\yl\uvlull which could simaly he problem of cure filling. Tnerefore, he celemminali [ Ihe
e tor wmet . a mask typically accomplished using regress'on (or least-squares) fechniques.,

P a
cu'w_ﬂ be dcr‘=

Traditonaly, these cases heve boan remadiod by graphical fechniques such as drawing or “eyeball” curve 0 a scottorplot
of puirls (i, . 1tis is apperenilly a non-pararmelic asoroact e sense Thal il doss nol use any paremelers of a specilied
law (in confrast fo parometric. regression technigues) but has the flaws of being subjective and unsusceptible te an
clgedthm'c freatment, and thus it is not srogrammable to comauters.

Anofher lfernative T + srroothing techniquos n wiich he fitred value of v for any value of x i detormingo from the
cvaileble dala ooinls (xi. i) using weighls for sach one so thel e weighl for i, ] s large if x is close lo x and smal
atharwise,

2 August 2021 3 August 2021 4 August 2021 5 August 2021
We chese o anohyze Ihe dala using the broken line smoolhing model (8LS) which is corsidered as a beller alerclive lo
nurmaricalsmoothing ond intorpolaiirg moads yot closc o the approdch of ihe fradifona eragnical methoo. Tao mothod i
clso closely related fo piece: i regression and -0 smoofhing splires, as it aparoximales a smooth curve fhat moy be
Grawn fo ine dla points iy 6 Erokeny Tha. 1oF Sben DOEORLWHICh <dn be umarically axlimatd bymaans ot

leost squares fiting proc

Althcugh we cbsowrd an inzrecsing rend in the US in the last 40 years (which was also obsersed by Nunes in Petugal for the
last 30 vears), tis frerd cerrot be detected either in Corodao, the wediteranean countries, or Greece. Therefore, o
systemalic rend is nol cbvious.

Fres cre devasta

ording fo the examin ed data, in recent years. their mogniluce coes not seem o be
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4. The Evolution of Fire

Foresls are a precious ecological source Ihal hosls o signmcanl oart of our soc’ely, and Ihe oraclice of fire miligalion should
na” be lett undeveloped. nor should relevant shortcomings be etributed to unconfreliable naturel phenemena,

Fre requires Ihree elemenls lo expand—oxygen, neal, and luel—which are clso known as “Ihe Iriengle of Tig”. In widfires, Ihe
oxygen depends on the wna conditions, the cir temperature. ore the tue! within the combustible marercls.

However, wildiires are complex phencmenon. Th 198 clso cepencs or e ‘schrologicd cspecs of
prediction, mitigctior opulatons' density, and th > culh, acdifion, cucial perame ne evoluticn
Bl e fira oro: e relief of I, Gndscap ok ruaged ekl sioporls 176 116, walh high wind speeds hal Gecalerale 1he [omes
spreading the fre.
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1. TOOTHUATA VEROL-EVEDYEIQS KAl TOOPILICY

Eva ubamd oLoTNLG TIAREXE VEPD YIa VBRIV XOnon. £Te yia
0, G e GREIGN T I P ounyavic, Kol EoyagTal o
AJUQIG YIG 11V 11000160 ING EpGOIAC Ivia <ar Ny 1pociacia
704 MERIBSAOVIOE, O ENGYOL Ol CIKIGKES Bpioze, o BbaromuRYo.
Ol £yKa GO G0 ENELEDYA0ICE, O MKGVES GIIODROIS <al 01 ExROALG
TICTONGY GTIOTEACHY BACKE LERH TOJ SLATALATOS USEELONC.

Bva otompe 1poprg  gohapbava 1 Spaoinpidinits. 100G
TGPOLG KAl TOUG GVOPHTOUE TOW EUTAKOVION 0T LETpopa
IPO0IUGY ANG 10 AYPOSTG 10 PTE). O1 KaMMERYARS, Of
J@OTEOOEG. TG PAPTNYH, Tal AMACHLTA. Ol CYORES. UKOUN KA O SIKEG
110G NAEKTRIKEG DUGKENEC (KOUGVES WOYED) QMIOTEAQLY LEPOG 100
COOTAUATOS TROPIHY.

NooIpo vepd

Eva evioyuokd chotnua mepihauava ko Goa xpedleral yia v
n(pxzvovn Kal TN SIGYOMN NAEKTDIKAS EVEQYEIDS. KABME <al TIG
£yKaTOOTGOTIC TOL ATATAVICH Y0 Y TCPOYEYR <al T Alavo.n
KCL)OIM"V Or o1adpci NAETEoNapaYwyig. o (E0DVEEIG OPUKIGY
O YPCPLES ATapopas. T avOpakepuxda kan ta

EIOEAIOD | GNCIENOGY  LEBOG. 100 EVERYEIKOE
GUOTAPTTOE,

2. Nepo

Mnyts Xodang

HAEKTPIKO SiKTLO

Eripevaard vepd (morauie, Nuveg)
Keravehamkic

2. Yméyao vipd (TNyEg. Tmyabia) 0or no data
3 Boduvovepd foukioyn To vEpd AMGUAKPUVETAN CTTd 10 GUAKD JEGTIKG TOGTRHA <25%
g @ Gy emowpkeu  f eTorpipE  &v o pips  Ue
4. Barcoowd veod ([agararwon) BIAPOROTICINKEYN TNV TTOICTKI TOW Karéaaan 25-50%
S, ATHGTQOIPIKG YIPG (FOITIVATT) Il s0-90%
& Wil Cpond (ERIPONEC) Q Yépeoon U Biopnyavia oo
7. Avakdchaar J Apbzuan O Kinvotpodgia

M keTavehan

To vepd Siv OMOLCKEUVETD OTO TO QUTKD LSATKD

SUATLC KOI XENOIIANOIETC! Xpi va urtapéhhavian 1a ¢
HGOCTKA KAl OO TKA XARCKIOIDTKA 100 ATIOXETELON
Q Evipyea O NauoImAGia ToTapGhY
U Avayugy Q NepParhcvika TIGEOXM
O WHO kai nf UNICEF Bepotv g eAaXioTn
amaitnon katavaimong vepol Ta 20 L/cap/d
yipowohisS amd TNy Tou PpickeTal ot amdoTach
HIKpOTEON Qo 1 km.
3. TpopIua
Anuipzpuncis B Thee-Ainn
mKpia: "
- \u\nmocm Ny‘/- = Oonpux
oohont ERvi
Auzpuch I ’
+ Ybocuhki cvépyaa
« WO Beppkd: Bucs
Asla [ . 1 F;\OWISJU“ ; Vs '\\\\ 5 hzﬂinmwuv creBpey
K P\m\eml / - Mecocps N\ N\ * AnoBiikeaon evioyLiog
Ao - P4 Grinon veoob'\ '\
. / /" ARBEION KTRNEDYEIGY ﬁrﬂf:f;f;m \\ <
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* Evepyeioka guid

Kéeuos | S
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4. Evépyeia

P -

6. NapadelyuaTa Tou TMAEYUATOG VEQOL-EVEQYEIAS KAl TOOPIUGY

69, YépoouoTtnua I'I)\oc'rr]pc

Begopeviy
“ avoppiouon

Xﬂp’pmnlnl
10,6 'Yapwm\
Shoag:

R R cosonm, Ty oo
o OTIERXE MGG TX 6 oont
m? Ba xaBoov 6.5 S s
8 Buaropnion [40% 1ou Kboye] & bow TipdaBoon ockoBa0d Xpown N G0 aroua Kwpis TéTaon oF Euliig bl
KQOOIG YIS JOYEDELG LE LIRS KEDIOG YIa IV LYEla YIC 1Y NAKIGIKO BiKIUG T mm—r. 440 mys TV opamuon 10U
aeoompIc) poraven. H kora CEpaN e oA ] - Dt yoewom e CTORHHATEY YHI
HOKIME TEPI00GIE00 GO 10 Gepis ot GA0 10v kaopo. H poapoorn 286 hve napayey
STV EVEPVEIC GXETICETCN OTEVE L T AG0BM: © MO e 25 ¥
e 16t
. . S SWhiy |
Al « - ATV eNEeTroV 3 TaTe) [Our Worl \
Global primary energy LOHSU]HDUOH ])\ source in Data ¥ O A

The breakdown of primary energy is shown based on the ‘substitution’ method which takes account of inefficiencies
in energy production from fossil fuels. This is based on global energy for 2010,

6. ETAoia TpogeyyIoTka peyEBn yia 1 oTpippa oopnbpnveg podakivieg (100 &évépa) o
Bopeia EAAGSa
8

84.3% of global energy

: 5 i : s
comes from fossil fuels HAlakn evépyeic Nepé Amacuara pyccia

1400 kWhfm? 350 m® 20 kg N, 12kg Py0;, 16 kg Ky, 6 MG KAAAEDY TIKA POOVTISC-OUYKOpISY)

HAicki) eveoyeio: AVTARON 350 mé amé féSog 70 Evipyna via v mapaye
Nucle 1400000 m Tepinon 80 kWh N: 60 MI/<gi, P,Oqt 14 Milfkg
kWh/aTpippo KoQ: 12 Mikg, MgO: 8 MJ/K:

fue EOvoAo: 450 KWh
Napéycvrar:
4000 kg pOSEKIG It BIGTPOGIKA GEG
100 330 keal/«
Fvipyaic 1500 kWh

50 kg BIOLGIAS QNG KAGSEUTTA, DEPUOYOVOE
Sovaic 15 MIfkg.
Cwipyeia: 265 KWh

200 g PojACag ané konkabToia
Dropoyovoc Sivopic: 19 MU/kg.
Evipyeics 1080 kWh

TaykaopI KETavEhaoT EVEpYaag ave ey




Posters

Acampingrovies TiAoc: , ,
3D printing. MpoonTkéG Kat 0 pOAOG
TOU MNXAVLKOU

Evayyehia OpayyeSakn, ApXITEKTWY PNXAVIKOS,
EAIN, EMN

H 3D KTITRIGH TGV KOTAGKENTGTKO <AI60 (00608 TEOGUETIKAG KOTAGKTVAG -Additive ManUtGERIing] £van Lia Texvoroyia

3-9 July 2023

1. Eloaywyn

00 1A TEATUTAIG XPAYI0 TPTGY@VIETE, KOG TROGTORTA DAOEVA KAl TEPIGGATENEG FEOPUOYES TTN

DAOTIOINGN ToIRTKEY

Ko1 GUVEHA IO XELIAGE KAGTOUS KTipitav. MARGY KTIpIO, GAAG <0l OAIKANGEG GUVOIKIES, BAGTOIIVTA GTTd FEFAVEVA POITOTKE

GuaThaTa, Kevd va TapayouY &  mpchiaypopay. H b obikaia il of

i DpnAcs

VG GUTTIRG FATBLEYS EYOTTamaKS

ERIBGARGY. YEYOVBS TIOL HEGVE! Ta GPGANGTS < BEIGVE QIGBNTA ToV XPOVO KATaGKEWAG, | GTaF

£TUS KTRIC | HIKPOTERO
k600G H

50A0HIa QLT KPADLBLT! GTABIACE YA TV POGKA TARGYEIT <TGV |t F/TIMGE OK3 GTAMALTAT.

& KEPO XAPCKIOIOIKG 100y peBOELY 1DI0BIGE1GING EIGIWONG tiva: n EAewBepia oTN YEWUEIpia TS HoPPNS, N TaxbTra
OhoKAMIP@ONS TwV Epy@v. N amoguyd XPAoNg n pewpivy

XAPAKIAPAg TOUG g TPO§ 1o MEPIBANAOY, 11 PION KoI Ny BopoAua (Sanjayan, el al. 2019]
KL 109 YEPULLLS, UIOC ILADHA €, OI0IXEA WELELONG KOI

o gIkiKdS v yévar

€105 QNG KAICKIES, EX00v

1C KQI Q01 KOG 26 .

H eugeic epapuoyn 115 TRIGHIACTATNG EKTOMIWONG G<UPOSEUATOE 070V KQTAOKEIAGTKS Touéa &@ival TIpOS To TIapov
TEQICROMEI KBEIGG T6 TaTUoYEVES Tepoxts AdYE EARIPNG TIEOTOTIEIV Kal OSNYIEIV, TG GTOIT UTTOTEADDY TIESIO Epeuvag aTa
EMOUEVG ¥advIC

Bl o B uras ceph:

st hnolog Al JAmeoan SmEd s e Melbeune] ot er i ek armed and

2. H 1oTopia g TPITSIAoTATNG EKTOMWANS
O pilis G TpIEGoIOMG EIbNEOnG Xpovohoyodvial ané 1A pEoa 110G baceric 100 1980, Srav mmvorBnke f
CreproNBoYpagia fi SLA. [0 SLA Aiovpye we AZD UWNATG IGXO0S KGI WEIGIDETE 1NV CYDr DIV 08 C1Eptd DNKD, DIBIKG

CIPELG — 0/ pEPo. Q¢ IPIOSIAIAIN KILIGE N BLspdian ek kB IexveAoYia oy Enpoupye EaPIEaIa pE TPCOBLIC
1510, AkDU Kk ofpepa, 1 SLA efokorouBti vo Eival WO and ng Mo SNUODGIALG 1EKOMOY EG 10EIG0I011E EKILNILONG,
woiboe ixouy avadexBei koi Ghheg iexvolovieg 3D pinlrg onwg n gAY ILPOCUDoWUA wor ue Mg (SLS. n

LoV ERCTIDIN0N MapEvns £va D80G (FDM| K aUEsn evandBeon e Ghay [DMD).

TG MER GOHTERD ATIG LKt BEKCET'C, N TRITH GOTCTN EKTOTIEON £Xel ¥eNaINOTONSE LE OvT TIPOGTIEVTIKG EDYQ OTOV TOLEC TV
KCTOTKERGY, HTIEG:

+To 2004, oTo Univarsity of Southam Callfornic (USC) Eekivnas 1 3DEKTUTIGEN YISl Pic TGIXOTIGId, YEyovHG TTOD TTTOTEAETE Ty
FT05GE NG TEXYOADYIAE TGV KATATKELATTIKG KAGHG.

*To 2014, ohoKANEEOKE AT APOTERVIA pia KaTeic (Fist 3D Printod Ho.

o Be Bt In Amstordam, Archdaiy. 2014},
10 2014, OhokAnEE0KE /0 TOAGPOPS KTipIO Ty Kiva amé Ty Winsun (S-arr, M., 2015,

a TV B0 xpavid, To Dubai Future
Foundaion £XTIOr TO ¢RI 1oL MEAKCNTOGH, EVe TNUANTIKG 0RGINKO /Q TNV TEXVEAOYIC STOY TOHER 7MY [ITORIKGY
KOTSKEBAIN, LIE VG KTIRIO 2501 4. TI0W KETGOKEUGOTTKE GO Ve Pryéhe TRICHIIGTATS TKTUTIGTA Lr SI0GTAGEG 36,5 % 12 X 8.,

£V N KETAGKEOA §ISPKESE LOAG 17 NUE0ES. IAHING, N Y0P KATAGKINGY TRITBIGETANNG LBraong ovanTiaaTial ypiyopa

KO1 YOpEVETAI VO PTAGE 10 1.5 SIGTKATOLBRIC SOMIPI P! -0 2024.

3. Eidn ektOm@ang okvpodiparog kai NpooBrikn omAicpod

O1 630 B ki UEBOBOI oL LIVELIABNKEY T TEROAOVIA MPOIBEIKAG <AIGUKELG (AM) e 10 eV IcHE UAKa dval i

evandBeon pe BAoH 1My 1ggvkd 15 ££0BMONG fe1 Ak ki aneBeon vhikow pe e€wBnon [3DCP] kal &val NapOUCIa I Je 10

pov Ehe evandBeon oo ot

5 K Lt ALY, QA K 1 LEBOECH KAIVNG OF OKOVT)
[EAES KT OUYAECH, OOIIONO GV GG 1OIEY IOUER LAKA | P& IANPLO 100 101 uvon EOADILIOU, BICL Eva O106Ha Auun
@G PO, KCADIIE I EIAEKI KA G110 GV G 10 011010 QINCIEAE | 0¥ EADIKO IGPEYOVIQ, O DNDIOG EVEPVOIIK 10l
XPNOIIONCIY 1A LERCIHOYG) wke, el al, 2018).

T CPOMEVES 16011 (30415 EVOLILIAIGIEI G OIAOLOS ¥IA Ny EVIDADON 163 LIGPEYEY 1INpGIRY GROPGELIAICE IPCKE LEVOL va
BerncoSei 1) Sopikd 1oug a1ogoon ¢Iny katackewr (Nerella, V. N., el al. 2018). O iS5 evicueg MIICROLY ¥a 1advopnBody
Quahoya e TH BEGN TGL OMAGOL, SEGTEDIKOE 1) ECRTEPKES KABES KA Gy EXEl EYKATAGTABE TTPIV 1) METE TNy EKIGNG07
CKIPCHENAT0L, C CTAICUDG M va (aayBe €ire XEo<IvnTa OTA KOIAG WMéRN TICL ETOILATOVTAl TNV KATAGKEW™, iTe
poUTOTKG (Wangler . et o, 2016], H TGUTOXEOVN EKTOTIGOEN DITAGHOD KGI GKUPOSEIATOS S6v Elval EpIKTA TEAK Ay TS
LYINARG BEPUOKEOTIAG TG BNUIGLEYEITCI CITd TV tKTETQON Xahufa. EToNG £x¢ spaeuaTd N Siaskadia kbmaong dost
formworks, OTICL TLTTEBNKE APXIKE TO E5WTENIKS KEAVDES KaIl 07N GUVEXET EYIVE XUTEAON We OKUDGBEUaL. To Institute for
Advanced Architecture of Cataleria {|AAC, 2019). Ot ouvepyaoia ue T WASP (ITOMKP ETCIREIN JE 3 EKTUTRTEC), ERAPHOGE
3P LE PEYUT TIAGKOVICLETOC. (TK, 3], T SLvEKEIR KETATKEDATIKE 10 Epye Taidr’, SR LE TAGKOVIOKE XEPOU KUKAKAG
KETOuNG |Gomada, M. ¢t Al, 2027

Eik.3 o EKTUTwan pe oA (WASP, 2019)

ADDOPTML

. OAOKApON KTIoaTas 070 IAAC V. TonodéTnon wudmhwy (acobe) (WASP,2019),
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4. Idykpion mapabooiakng Sounong kai 3d ektomaong

Ta e UyKkpLong tng nap ¢ kaTaokewr|G pE okupdSEpa Kat TNG TPLOSLAGTATNG EKTONWONG
Baoifovral otny epnelpla nou anoktiBrke and o €pyo oty Aix-en-Provence. MeAet{Bnkay oL TEPUTTOELS e
TV TexviKe XOTEuong e xpAon xaAUBSWwY KAAOURLMY KaL TG EKTOTWONG, e anotéAsopa ouvoAké képbog
62,5% {BAon PEQALTTIKWY TLUWY OTO L6L0 KOLWVIWVIKO-OLKOVOULKG IEpIBEAROY TG AUTLKRG ELpUING).

Kuprog Adyog yia tn S1adopdt KGGTOUG (EKTOG GId TO KEPSOE IOV IPOCSLOPLCTNKE GTO XPOVO, TC UALKA KoL TO

EPYATIKG SUVOLIKS) Eival n pun Xprion UAKOU Kat EEELS 18vNG & dwang

yeyovag o HE Xprion TnE pef lost formwork.
TOVKQ TIKG GG TOOG TNV KATAVEAGGCT] LAKQOV:

3d plining/ Tkupdécua 3D Zcrorwong: 650 kg kal Ikupddepa Xureeone UHPC: 1600 ka, XahGRiiveg Evicyuct

£¢ ) 50 kg

Napaeaiaki KaTaoKeni/ Tupobic Ximeuane UHPC: 2250 kg, XehOpbveg BVioxHonc [vee): S

II¥KP 0N @G TIPOS TG XpOVO EpYATIGY

3d phining/ : BehoTanoinen NIk CXEICIHOn kel 16 OXEBIoaHS; Sizpveaisy: 3 MupEs, Anpioupyia MoviElou: 3 npipes.

TOITBIGOTOTN KTOMET TOL ZEATERIKGL: KEABRONG GE TKURASILCE 2 NpERMS

Napadogiakn karaokeon/: PuSLIcEC: 1 NUEPa AnHIDLRYIC ATCaAOL KahouTad: 3 nuépec, Xureon IKueodikarog a1a
Kérupoc: 1 nuépa XOrewon IKupodtHaTog o1o Kahetm: | nuépe,

O1 unihomes tpvooiss GGG PUBMIVLS, LEaPoPG V10 onJtio eyralaTcons, odvBeon, LKAk (PVipopal dxav <on
Siaoce kan 0/1¢ BLo g0 doag.

Livoko 15.5 nuipeg pe 3d plining kar 18.5 npiprs oy
16.2%.

. OIBTE 0 KATGCKEIGETIKG XPAYOS HEENKE

5. EuKaIpieg Kal TIPOKANTEIS YIa TOLG MNXavikong

O1 SUUPATKEG SICSKCTIEG KATQOGUNG OM@G. N EYKArGOTCon OTAGUOD. N XUTELST OKUEOSELCTOC Kal 1 TAVBOSOUN
DUVETGYOVIQI BOPIO XEQWRVEKTKI EQYQTIT Kol EUTIER EXOLY TTOMMOUC TIOPAYOVTES EMKVELVETNTAC. AUEGVOVTAG Tov BaBLé
YITCLCTOTIO NGNS, I TROGBETIK) KATAOKEVH UTTORE YO LEIKITE T XEIDGVAKTKE FpYaciar <ail var BEATIHTE TNV COpAAIIA OTO XWOPa
cpyasiag (Keoting. of al. 2017). O Texvicé

MPOGUETKAG KOTAGKEAG (0 LMODOGOE EMGNG Va XPNGLETGN0oY yia
KOTGOKELCO I E0YO OF TKOQIEG TIERIBARAOVTIKEG SUVIAKEG, GG i TADABE US GF PEON TOU Exauy TANYE aT6 Poakic
KOTQOTROMEC, TIGAEUIKEG CRVES 1) GE GAACG TTAGVATES, AAADI TCRAYCVTES TOU XREGLOVICN TEORTaIn: PEAETN fivan |

A Kivbwog coppikveans Tou fnpod curapivet oToKtioy ot BEpud KNG,

B. N TROCTGOI0 0Té SUCJrvEis TEp BOAMOYTIKES CUVBIAKES, BTG LTEOIEN A<TvOBONQ, EKBEON Te VIR, XUKA GG <al CYAAES
Beppokoacs.

H 100061 ki) KAIAOKED) 10COQEDH MEYGAN EALIBECI OXESIAC UL C IN JOPPOAOVIA |0V KIRIOY, EY6) IGEAAANAG I 0PoDY va
DLYELCO LY NOKIAES NEWTes VALS, Ericng kaid Tnv eKIONGWO ) UTIGPXE N SUvaIdTNIa ve NAgaxodv "UNPAIe noy
AMGTEAOOVTAN GITd ASIOAGYNUEVE LAKA-BIBIKGIES, TT.X. AUENKEVI GYTGXH O TIEGIOKEG TG EKIOTIGANG WE EvTovn OSOTIoN N Ot
TEPIONES UE KEVE SIAPERQY OXNHATY KAl LEYESGV. OTILC TIC TTEP OXEC ¢ HIMW eykaraoTaoag (Zhang B., et al., 2018].
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1. Introduction

“he basic human nesds relaled to water. energy and food |
of humars. but is abie o explein their prosperity os wel. T
lundemenlal source lor Ihe supporl of waler-energy ond looc.

I is imooranl 1o ncle |ve in eraclions
insid the watar-onagy-tooc nexus: wator
cor give energy (hydopower| and
multiply fhe prodction of feod {irigation].
energy inputs produce focd but alsc
coule pump underground waer. focd
cor be essumed as an energy sour
liveslock and  humans] and  corlains

Hall of the energy proviced by the sun is
neing corsumad in the woter cycle, and
ils comsumplion is ¢ necessary condilicn
tor humen lite, A small part of the othor
nalf s being used to conver irorgonic
matter te organc  matter.  Fumans
consume a smal pat of the orgonic
maller as focd fenimals, olanls]” and
anothar part as oric 0oc, oil, efc.).
which is essen el for g

Even it the causal nk of enargy consumption to GDP and lite expoctorcy is cuostioncbie cecorsing fo sorme rescarckars, by
correlaling recenl global dala on e curenl energy consumplion wilh GOP per capila cro lile expeclancy,

irteresting frends
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3. Power outputs by renewable energy installations

compose ¢ nexus that is not only necessary for the survival
nexus is extended by the acdifion of ord. as land is a
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A presentation explaining the paper with the same title published in Entropy, 2021, https://doi.org/10.3390/e23101356

1. The name entropy

The name “entropy” has been introduced about 150 years ago as a scientific term but later its use became
common of everyday language. We can find it in literature in poetry in press, and in web posts, but often its use
is irrelevant to its real scientific meaning.

The most common use of the word entropy is when a writer wants to describe with an “intellectual” word a
kind of disorder.

Expectation: the term “entropy” would mare frequently appear in scholar articles in combination with terms
such as “physics” or “thermodynamics”—this is the case for the recent years.

Before 1960s the combination of term “entropy” with “society” or “social” was more frequent than the former.

As seen in the figure, in the 21st century “entropy” is also used in combination with ecology and economics.

Out of its physical and stochastic context, the term “entropy” is typically used metaphorically and hence its
meaning becomes ambiguous or diverse. For example, the term “social entropy”, in one of its earliest uses in
scholarly publications is equated to “dereliction, pollution and waste”, which are created by “economic activity”
or by “society as consumers” and has to be minimized.

The dominant view is that entropy epitomizes all “bad things” one can think in the universe, in life, in human
societies and in economics.

Our view is quite different. 5.20%

———entropy AND
atropy AN
- antropy AND [aco/ngy OR ecolngic OR ecolnpical)

R thermadynamics OR thermedynamic)

We insist that entropy should
be used as a mathematical (in
particular, stochastic) concept. o
We avoid using ambiguous =
terms such as  “social
entropy”. We claim that any
interpretation  of  entropy
should be as close to the
mathematical definition as
possible.

5% entropy AND [economics OR ecenomy)

2.05%
On the second issue, we
believe that the overloading
of the concept of entropy with
negative properties reflects
misunderstanding  of  the 1200
underlying theory, guided by a
deterministic world view.
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3. The name entropy

More than 150 years after the introduction of the entropy concept, its meaning is still debated. It’s important to
note that the connection of probabilistic and thermodynamic entropy is clearly implied by its pioneers.

The very definition of entropy is inconsistent with a deterministic world view.
This entails difficulties in understanding entropy because our education is based on the deterministic paradigm.
Indeed, it is difficult to incorporate the clearly stochastic concept of entropy in a deterministic mindset.

Therefore, many have tried to find analogues more deterministic-friendly, identifying it with disorganization,
disorder, deterioration.

All these have a negative connotation in the deterministic mindset.

But they are less appropriate and less rigorous as scientific terms and more appropriate in describing mental
states and even more so in describing socio-political states.
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Undoubtedly, elites that
want to control the world
have the dream of Steyer:
“Chaos was the law of
nature; Order was the
dream of man.”

* But this does not
necessarily mean that the
entire humanity has the
same dream with the elites.

A campingrovies Entropy and Wealth_2

Demetris Koutsoyiannis and G.-Fivos Sargentis
3-9 July 2023
A presentation explaining the paper with the same title published in Entropy, 2021, https://doi.org/10.3390/e23101356

1. Entropy: From the ancient classless society to modern stratified societies
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5. Study of the elites (2)

ncome,  (billion $)

Figures: Conditional probability of exceedance of the annual income of the richest persons in the world. The income
per person was found by subtracting the total net worth of a year from that of the previous year.

Based on these data and with focus on the distribution tail, we concluded that the exponential tail is not uncommon,
while the Pareto tail appears particularly in anomalous periods.

Impressively, the latest period of pandemic resulted in unprecedent profits of the richest, with a clear Pareto tail.

Entropy maximizing distribution emerges when the background measure has constant density, while if a hyperbolic
background measure is used, the resulting distribution is Pareto. Based on real-world data, and in particular, those of
the world’s richest, in order to give a better idea on the distribution tail, we conclude that the exponential tail is not
uncommon, while the Pareto tail appears particularly in anomalous periods. Impressively, the latest period of the
pandemic resulted in unprecedent profits of the richest, with a clear Pareto tail.

The entropy maximizing under a constant density, leads to an exponential distribution and it is connected to a stable
economy.

Furthermore, we examined two different factors (both decrease entropy):

* The organized societies use mechanisms of income redistribution in order to minimize poverty and enhance the
middle class.

* Politico-economic elites try to increase their profits, thus pointing toward a Pareto distribution, which populates
more the poor and the very rich and reduces the middle class.

2. Entropy used in a Malthusian perspective

The dominant view is that entropy epitomizes all “bad things” one can think in the universe, in life, in human
societies and in economics.

Our view is quite different.

We insist that entropy should be used as a ical {in concept. We avoid using
ambiguous terms such as “social entropy”. We claim that any interpretation of entropy should be as close to
the mathematical definition as possible.

On the second issue, we believe that the overloading of the concept of entropy with negative properties
reflects misunderstanding of the underlying theory, guided by a deterministic world view.
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The size of the world population over the last 12.000 years
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Population decline and smaller
families good news for climate, says
former head of FSA

World is on a ‘path to disaster’ if radical chang
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4. Entropy as a probabilistic concept

When speaking about entropy, we should have in mind that the scale is an important element and that entropy
per se, being a p ilistic concept, pri a macroscopic view of phenomena, rather than a focus on
individuals or small subsets

Uncertainty is not an enemy of science or of life; rather it is the mother of creativity and evolution.

Without uncertainty, life would be a “universal boredom”, and concepts such as hope, will {particularly, free will),
freedom, expectation, optimism, etc., would hardly make sense.

A technocratic system where an elite comprising super-experts who, using super-models, could predict the future
without uncertainty, would also assume full control on the society.

Fortunately, this will never happen because entropy, i.e. uncertainty, is a structural property of nature and life.

Hence, in our view, uncertainty is neither disorder nor a “bad thing”. How could the most important law of
physics (the Second Law) be a “bad thing”?

Entropy 2021, 23, 1356 10038

£vipomia dvvapg / potentia

®[z] = E[-In P(R)]

entropy

Figure 4. An attempt at an artistic representation of the notion of entropy. Uncertainty is depicted by Marc Chagall's Palette
(adapted from [105]) and freedom by Marc Chagall's Self-Portrait with Seven Fingers [106]; S%vacyueg (Greek) or pofentia (Latin)
is the Aristotelian idea of potency or potentiality.

uncertainty freedom

plurality of options

If we see entropy as uncertainty, we also d that life is fully c with entropy maximization.

The human-invented steam engines (and other similar machines) increase entropy all the time, being fully
compatible with the Second law, yet they produce useful work.

Likewise, the biosphere increases entropy, yet it produces interesting patterns, much more admirable than steam
engines. Life generates new options and increases uncertainty.

5. Mathematical formulation
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2. Introduction to empirical investigation %,,_.;‘1.;;
Two opposite forces modify the natural (exponential) distribution: on ¥ @094

An organized society redistributes income and wealth through their
transferal from the richer individuals to the purer by means of
several mechanisms (e.g. taxation).
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In both cases, the income distribution is consistent with the principle of maximum entropy, and in particular
with exponential distribution.

Yet the effect of the elites is visible, as the distribution tails exceed those of the exponential.

On the other hand, the data do not support the well-known “80/20 rule”, which is consistent with the Pareto
distribution {with a specific value of the tail index).

Specifically, 80% of the income is not generated by 20% of the population, but by more than 40% thereof, which
is fully consistent with the exponential distribution. Interestingly, the “80/20 rule” is often called the “Pareto
rule”, but the historical investigation performed reveals that the Italian economist Pareto did not suggest that,
but later authors loaded him with things that he never said.

The most telling evidence about the type of the distribution and, hence, the appropriate background measure, is
obtained by studying the distribution tail. To study the tail, we do not need to examine the entire population, i.e.
the entire range of the variable x.

4. Study of the elites (1)

The means to increase elites” profits certainly include political power and, more recently, an attitude to control
the world. Their endeavor becomes mare efficient and acceptable by the society by several means they use,
such as by overstating existing or non-existing threats, and then by presenting themselves as philanthropists
(e.g. by funding nongovernmental organizations dealing with these threats) and world saviours.

6. Discussion and conclusions
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A graphic comparison of the exponential distribution {entropy @ = 1) with Pareto density and the two-parameter
gamma density, the behaviour of which is opposite to Pareto.

Note that, in Pareto distribution and gamma distribution, entropy @ = 0.884.
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= Furthermore, we examined two different factors, both leading to reduction of entropy and modification of the
stable exponential distribution, but in different directions.
1. The ized societies use of income redistribution in order to minimize poverty and enhance the
middle class.
> Politico-economic elites try to increase their profits, thus pointing toward a Pareto distribution, which populates
more the poor and the very rich and reduces the middle class.
At the same time, the elites advance both the technological limit and the average wealth.

= Social sciences are often d by sub, and ideol | infl
examined from distance, in the light of history.

= Here we explore whether the maximum entropy, applied to economics and, in particular, to the distribution of a
wealth-related variable, namely the annual income, can give an objective description

= We show that under plausible constraints relaled Lo the mean income, the principle of maximum entropy results in
exponential distribution, bounded from above if we consider an upper technological limit, or unbounded otherwise.

= Historically, technology has played a major role in development and increase of the entropy of income. Under current
conditions, technology no longer imposes & bounding condition on the economy, yet it remains an important factor
in increasing wealth,

which become apparent when
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1. Introduction

oy of civilizafion is a pursult of wealth, Relared archeclegica date indicate that the growth and storage of wecith was
furcron of human soci that led to strafification. The erolysis o the date preseatec in Section 2 shows thar this
d clincreasing lhe I"e exoeclancy Ihrough cccess lo waler, food and energy.

e quortification of the value of wealth vories ooth temporclly and spatially. The velues of gold and silver that
o consideted arcr'e|ypa symbols of weall. in recent hislory. they have fluclualed over ¢ wide range, as demonsircled n
ti For this reason. we also examnied the vaues of wheat. which is a necessary quantity tor the survval ot humans over
mpore Ihe volues of wheal in diffeier phases of hislor. ard we lind Iheir corespondence of Ihese

In Seclion 4, we excming lhe cose sludy of Hodianic aguecuc's conslruclion cosls. n order lo approach and desciibe lhe
constuction o the aqueduct, o clated reseerch aroject (2] wos mplementad, including in situ roscarch 3] ene undorground
explora-lions.

The Hadianic agueduct of Athens was built in the eary secone century AD of a fime when th a5 or economic ero

social conlinuily from Ihe firsl ury. The avaicble Meraluie gives dola iom inscipfonal evidence. wilh Ihe correlalions be-
twoen the prices ot wheat per liter and the wages of varicus orotessiens at that fire,

In order "o cuenlify the cost of the Hadrcric agqueduct, we describe in cetail how it was consinucled, we anayze the labo—
times required and we colculate the fotal cost wirn the corespending labor and wages ot the Romer period.

The study comelates the values in anficuity with values of feday's prces (February 2022) ir Creece, which is the place of
constuction of the aquecuc:, and we estimate the cos's of ¢ simiar projec: Lirg modsm meterial -echnigues.

Qverall, This paner presents ¢ halistic approack of vaes and cosTs in story. compering “he prosperity of society in dferent
eos, using stoncord zed measures such as whear wages ord woter foatprnt per copita. Furthemore, ts paper presents
unigue cralyfical desciiption of The Hadranic aguedlct. a large-scals infrasucture construction in antiguity, estimating its
costin stercordze values.

2. True Wealth. Life Expectancy related to the Water-Energy-Food Nexus
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6. Athens' Hadrianic Aqueduct
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A cool look at rainfall climatic changes in Greece and

worldwide T. lliopoulou and D. Koutsoyiannis

In the context of implementing the European Flood Directive in Greece, a large set of rainfall data was compiled for the
entire country. This set included ground rainfall data as well as non-conventional data from reanalyses and satellites. This
dataset was also il i from a climatic ive using the longest of the data records to assess whether or not
they support the climate crisis doctrine. Monte Carlo simulations, along with stationary Hurst-Kalmagarov (HK) stochastic
dynamics, were alsa employed to compare data with theoretical expectations. Rainfall extremes are proven ta conform
with the statistical expectations under stationarity. The anly notable climatic events found are the clustering (reflecting HK
dynamics) of water abundance in the 1960s and dry years around 1990, followed by a recovery from drought conditions in
recent years.
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Time series of daily precipitation series in Athens, at the Hill
of Nymphs station of the National Observatory of Athens
(average daily values start in 1860 with a total length of 161
years; daily and maximum daily values start in 1864 with a
total length of 155 years). The graph also shows (a) the high
and low records, (b) the climatic values (30-year averages), and
{c) the fitted linear trends. (Upper): average daily rainfall;
{lower): maximum daily rainfall.

Time series of daily precipitation series in Thessaloniki
(average daily values start in 1892 with a total length of
127 years; daily and maximum daily values start in 1930
with a total length of 93 years). The graph also shows {a)
the high and low records, (b} the climatic values {30-year
averages), and (c} the fitted linear trends. (Upper):
average daily rainfall; (lower): maximum daily rainfall.
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Records of maximum daily precipitation depth {upper) and
frequency thereof per year (lower) for the 238 stations with long
time series of annual maxima, in the entire Greek territory.

School of Civil Engineering

High and low records of average daily precipitation depth per
year (upper) and frequency thereof per year {lower] for the 62
stations with long time series of complete daily or monthly time
series, in the entire Greek territory.
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Findings

1 The 1950s and early 19605 were particularly wet.

> This wet season reached its peak but also ended in the hydrological year 1962-63, in which 1/3 of all records of average
annual rainfall are gathered.

s A 20-year climatically neutral period followed until the early 1980s.

« The climate then entered a 20-year drought, peaking in the five-year period from 1988-89 to 1992-93. It is characteristic
that in four of these five years (excluding 1990-91 which was not dry), mare than 50% of low records occurred.
The last twenty years, after the hydrological year 200203, have returned to neutral conditions, although the hydrological
years 2006-07 and 2014-15 marked deviations from normality, with a dry and a wet year, respectively.

» In summary, the most important climatic events are the intensely wet hydrological year 1962-63 and the grouping of dry
years shortly before and after 1990, while the alternation of dry and wet periods is notable.

.=
E Reference:

D.K iannis, T. lliapoulou, A. N. Malamas, N. Mamassis, P. Dimitriadis, N
Tepetidis, and D. Markantanls In search of climate crisis in Greece using hydrological data: 404 Not
Faund, Water, 15 (9), 1711, doi:10.3390/w15091711, 2023.

3. Can we standardize the values of wealth?
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5. Case Study: The cost of Athens' Hadrianic Aqueduct

7. Conclusions
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Are trends effective models for future rainfall projections?

Non-stationarity approaches have been increasingly popular in hydrology, reflecting scientific concerns regarding
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 thraugh in-sample analysis. Here, the problem of trend identification is reframed
using the out-of-sample predictive performance of trends as the reference point for model selection. A systematic
methadalogical framework is devised in which linear trends are compared ta simpler mean madels, based on their
perfarmance in predicting climatic-scale {30-year) annual rainfall indices, i.e. maxima (AM), totals {AT), wet-day average
(WDAV) and probability dry {PD), from long-term daily recards. Analysis of empirical records spanning aver 150 years of daily
data suggests that future lang-term variability is better captured using local mean models rather than trends. In line with
theoretical findings for persistent processes, it is shown that prediction-wise, simple is preferable to trendy.
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Boxplots of the average RMSE and standard deviation of
RMSE as estimated for each station from moving
window application of the local {L-) mean, global (G-}
mean and local (L-) and global {G-) trend for all the
indices.

Boxplots of the RMSE distribution from the static validation
application to the stations with data in all four prediction
periods, 1300-1929, 1930-1959, 1960-1989, 1980-2009, for
the local mean (L-Mean) and local trend (L-Trend) models,
for all rainfall indices.
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Future rainfall variability is on average better predicted by mean models, as local trend models

identify features of the process that are unlikely ta survive the end of the calibration sample,

either being extreme abservations, or “trend-like” behaviour.

» This empirical finding suggests that the large inherent variability present in the rainfall process

makes the practice of extrapolating local features in the long-term future dubious, especially when the complexity of the
latter increases.

# Prediction-wise, it is shown that simple is preferable to trendy.

Reference:

T. lliopoulou, and D. Koutsoyiannis, Projecting the future of rainfall extremes: better classic
than trendy, Journal of Hydrology, 588, doi:10.1016/i.jhydrol.2020.125005, 2020.




Presentation of posters

R







>
S

the eveni

ies in

t

ivi

Other act




Scrapbook with the impressions of the students




The last photo




This summer school was supported by the ADDOPTML project: “ADDitively Manufactured
OPTimized Structures by means of Machine Learning” (No: 101007595) belonging to the Marie

Sktodowska-Curie Actions (MSCA) Research and Innovation Staff Exchange (RISE) H2020-MSCA-
RISE-2020.

ADDOPTML



	Διαφάνεια 1
	Διαφάνεια 2
	Διαφάνεια 3
	Διαφάνεια 4
	Διαφάνεια 5
	Διαφάνεια 6
	Διαφάνεια 7
	Διαφάνεια 8
	Διαφάνεια 9
	Διαφάνεια 10
	Διαφάνεια 11
	Διαφάνεια 12
	Διαφάνεια 13
	Διαφάνεια 14
	Διαφάνεια 15
	Διαφάνεια 16
	Διαφάνεια 17
	Διαφάνεια 18
	Διαφάνεια 19
	Διαφάνεια 20
	Διαφάνεια 21
	Διαφάνεια 22
	Διαφάνεια 23
	Διαφάνεια 24

