Pu‘u ‘00, the easternmost of Kilauea's
volcanic vents, spews molten lava on
the Big Island of Hawaii.
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O1 EAANVIKEG ETMOTNHOVIKES
Snuooicvoeg o §1eBvn TepIodika

ITaOepa avosikn N amnXnon ToLg TNV MePiodo
2002-2016

O1 EAANVIKEG ETTIOTNUOVIKEG SNUOCIELTEIS SIAKPIVOVTAI YIa
TNV TTOIOTNTA KAI TNV TTRWTOTLTTIA TOLG, AAUPAVOVTAG CL-
VEXWG TIEPICTOTEPES AVAPOPES ATTO AANOLG ETTICTAOVEG
oe S1EBVEG etTiTTeS0. Ta TeAeLTAIA XPOVIA O CLVOAIKOI Sei-
KTEC KAl N Béon TNG EANGSac oTtnyv Evptraikn Evwaon, Tov
Opyaviopo OIKOVOUIKNG Xuvepyaoiag kal Avamtuéng
(OO1A) kal SieBvg avapabuiovTal, N amixnon Twv én-
Hoo1ELOEWY ALEAVETAI KAl Ol ETTISOTEIC TWV POPEWY PeA-
TIvovTal. AuTd gival T BACIKG CLUTTEQLACHATA TNG VEAG
ekéoong Tov EBVIKoL Kévtpou Tekunpicwong (EKT) "EAANVI-
KEC EmMoTnuovikeg Anpooieboelig 2002-2016: BIBAIOUETPOIKN
avaAlLvon eEANNVIKQV SNuooleLoewV ot SIEBVN €mMOTNUO-
VIKG TTEQI0SIKA — Web of Science”, Ta otroia kal TTapou-
o1aloLUE OTO APIEQWHA ALTOL TOL TELXOLG.

H ¢ékéoon Tou EKT mapouvcialel avaALTIKA OTOIXEIA YIA TIG
EMOTNMOVIKEG SNUOCIEVTEIG TV ETTICTNPOV®YV TTOL £OYA-
ovTal o€ EAANVIKOVLG (POPEIG, KAl Ol OTTOIEG SNUOCIELTNKAV
oe 51EBvn TTepIodIKa TN Sekatrevtaetia 2002-2016. AVAALTI-
KOTEPQA, O &EKTNG ATINXNONG TWV EAANVIKGWV SNUOOCIEL-
OewV (MECOG OPOG AVAPOPWY ava Snuoacicvon), TNV

(ovvexela otny oeAida 3)
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(ouvéxela and Tnv 1" ggAida)

nevraeria 2012-2016 ouveyilel va auéavel To npoBddiold Tou
OUYKPIVOLIEVOG UE TOV UETO OPO TWV XWPWV TNG EE kai Tou
OOZA. Ouoiwg, ndvw anod Tov HECO 0PO TWV XWPwv TnG EE
ka1 Tou OOZA di1aTnpeiTal To NoogooTo TWV EAANVIKWV dNOCI-
gU0EwWVY nou AauBavouv avapopec.

Onwc¢ ermionuaiver n AieuBuvTpia Tou EKT Eun Zaxivn, "O1 ‘EA-
ANVEG ENIOTANOVEG, UEoA ano Tic dNUOTIEUOEIG MOU NapdyouyV,
eniBpaBevovTal CUVEXWC yia TNV rnoioTnTa Kai TNV npwTroTunia
TOU EMICTNMHOVIKOU TOUG £pyou. Ao TN UEPIA UAg, OTo nAaicio
TOU poAou pag, wg popeac kai €06vikr)y Apxrny Tou EAAnvikou
zT1aTioTikou SuoTnuarog, avayvwpilouue Tnv au&avouevn on-
yaoia Twv €MIOTNUOVIK@WV ONUOCIEUCEWV yid Tn UeTABaon
npo¢ eva avantu&iako HoVTEAO BaAcIOUEVO OTN yvwon Kal WG
EK TOUTOU Kal TN onuaocia twv deIKTWV rnou anoTunwvouv Thv
rnopeia Touc. Na Tov Adyo auto evra&aue Toug BIBAIOLUETPIKOUG
OEIKTEG OTIG EBVIKEG OTATIOTIKEG TG XWPAG, O€ OUVEPYAOia LIE
TNV EAAnvikn StatioTikn Apxn".

>Tn véa £kdoon Tou EKT "EAANVIKEC EnioTnHOVIKEG Anpoalel-

oeig 2002-2016: BIBAIOPETPIKA avaAuon eAANVIK@V dnuooi-
elocwv og digBvn enigTnUovika nepiodika - Web of Science"
napouacialovTtal ol GUVOAIKOI JEIKTEG yIa TIG EAANVIKEG dNnOaI-
€U0EIG, Ol KUPIOTEPEG KATNYOPIEG POPEWV MOU CUHMETEXOUV
oTNV Napaywyn Toug, Ta €nioTnuovika nedia ota onoia dpa-
gTnpionoloUvTal YE eNITUXia ol EAANVIKEG EPEUVNTIKEG OMADEG
Kal ol OUVEPYAoiec mou diauopPWVoVTal yia Tn ouyypaen
TOUG.

SUPQWVA PE Ta anoTeAéopaTa TNG MEAETNG, To 2016 kaTaypa-
@ovTal 10.989 eAANVIKEG ENIOTNHOVIKEG dNUOCIEVOEIG, NAPOU-
oialovTacg pia pikpn al&non os oxeon Ye Ta dUo nponyoUpeva
€TN. QG Npog TNV annxnon, TNV NpwToTUMNiA, TNV NOIOTNTA KAl
TNV avayvwpIioigoTnTa, ol EAANVIKEG dnuoaleloelg eEaKkoAou-
Bouv va TonoBeTouvTal duvapika oTo 51EBVEG nepIBAAlov.

O apiBuog Twv avapopwv oTIG EAANVIKEG dNHOCIEUTEIG, O O-
noioc anoTeAsi kal Tn Bacn yia Tov unoAoyiopd Twv BIBAlIouE-
TPIKWV OEIKTWV, OUveyilel va diatnpei Tnv augnTikn Taon o-
AWV TV nponyoUNEVWY ET®V, Kal TNV nevTagtia 2012-2016
®Bavel TIg 392.230 avapopég. TnUEIOVETAl OTI AUTOG O apib-
MOG OUVIOTA £€va VEO I0TOPIKA UWNnAd eninedo.

e

ApIBUGG EAANVIKWY DNpoalebgswy 10.897 10.989
MepiBIo (%) EAANVIKWY BNUOCIEUCEWY OTO OUVOAO BNHOCIEUCEWY Twy Xwpwy Tng EE 2,11% 2,03%
Mepidio (%) eAANVIKWY dnpooIEUTEwY OTO UVOAO DNUOOIEUTEWY TwV Xwpwy Tou OOZA 1,06% 1,03%
 awmewm  amwau anme
ApPIBUOE avapopwy & EAANVIKEG DNUOTIEUOEIG 339.461 392.230
Mepibio (%) avagopwv og EANVIKEC BNUOCIEUCEIS OTO OUVOAD TWV avaQopwy g dnUoaIEUoElg Twy Xwpwyv Tng EE 2,29% 2,38%
Mepidlo (%) ava@opwyv ae EAANVIKEG DNUOCIEVOEIC OTO GUVOAD TWV avA@opuwy 0 BNUOCIEUCEIS TWV Xwpwy Tou O0ZA 1,16% 1,22%
 cmawms mwan muan
AgIKTNG aTIAXNONG (LEdoC Gpo¢ avagopwy avd dnuoaicucn) 6,20 7,13
ZXETIKOG DEIKTNE ATTAXNONG NG EAMADUC O0E axéan e TIG XWPES péln TG EE 1,02 1,12
ZXETIKOG DeiKTNG atmynong g EAAGdag oe oxéan pe Tig XWPeg HEAN Tou OOZA 1,02 1,14
Ap10poG eAANVIKGV dnUoCIEUCEWY, ava £T0g, yia Tnv nepiodo 2002-2016 i =

Asdopéva: Web of Science, 2002-2016
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Ap18pog avagpopov oc eAAnVIKEG dNUocIEVOEIG, ava NEVTAETIA, yid ThV nepiodo 2002-2016 :

Aedopeva: Web of Science, 2002-2016
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MNooooTo (%) dnpooistosmnv nou Aapfavouv avapopeg yia Tnv EAAGda, 1i¢ xwpeg g EE i =
KaI TIG XWP&eG Tou OOZA, ava nevraeTia, yia Tnv nepiodo 2002-2016
Aedopéva: Web of Science, 2002-2016
75%
[ g
=
=%
9
<
€ 7ox%
S
W
=
>
3
[
2
g 65%
B
!
=1
=
]
g
-E 60%
-]
=
55%
2002- 2003- 2004- 2005- 2006- 2007- 2008- 2009- 2010- 2011- 2012-
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

EE-28 -+ OOZA -~ EANALA

Tnv nevraeria 2012-2016, o1 eAANVIKEG dNpOCIEVOEIG AauBa-
VOUV KaTa péogo 6po 7,13 avapopeg ava dnuooisuan, Eenep-
vQVvTag Tov pEco Opo avagopwv otnv EE (6,36) kai otov
OOZA (6,24). To npoBadiopa TNG XwPAg €ixe KaTaypaPei yia
npwTn Gopa katd Tnv nevraeria 2010-2014, pye Ta véa oToI-
Xeia va deixvouv OTI auTo dieupuUveTal.

AvTigToixn d1elpuvon WG NPog TIGC NPONYOUNEVEG NEVTAETIEG
KaTaypd@eTal Kal wG Npog Tov OXETIKO OEIKTN ANnXNong Twv
€AANVIK®OV dNPOCIEUTEWY 0 onoiog diapoppwveTal os 1,12 os
oxéon pe Tnv EE kai o€ 1,14 og oxéon pe Tov OOZA. ZnueI®-
veral o1l 6Tav o deikTng annxnong Tng EANGdag sival iocog pe
TOUG JEIKTEG aNnNXNonNg TwV Xwpwv HeAwV TNG EE ) Tou OOZA,
0 OXETIKOC deikTNG annxnong AauBaver Tnv Tipn 1.

Eniong, To NocooTd TWV EAANVIK®V dNHOCIEUCEWY NOU Adp-
Bavouv avagopég -€vag akopa O€ikTNG MouU anoTUN®VEl ThV
NPWTOTUNIA KAl TNV MOIOTNTA TOU EPEUVNTIKOU £pYoU Kal TNV
avayvwpIioigoTNTa TWV €NICTNHOVWV OUYYpPaAQEwV- diapop-
QwveTal yia Tnv nepiodo 2002-2016 oto 72,9%, nocooTod
navw and To nocooTd TNG EE (71,6%) kal Tou OOZA (71,1%).

Qc npog Toug BIBAIOUETPIKOUG BEIKTEG MOU KATAYPAPOUV TNV
Unapén uYnAng annxnong yia Tig dnUOCIEUTEIG, TNV NEVTAETIA
2012-2016, 1600 0 apiBuOC 600 Kal N KATavour Twv eAANVI-
KOV dnMooIeloEWY PE UWNAR annxnon, kataypdgpouv onua-
VTIKR BeATiwON.

EidikoTePa, 1.047 sAAnVIKEG dnpoaoisliosic kaTaTaxénkav na-
YKOOMIWG 0To 1% Twv dnpoCIEUOEWY HE UWNAR annxnon,
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3.862 dnuooieloelg oTo 5%, 6.955 010 10%, 15.249 dnuooi-
€U0eIC 0To 25% Kkal 27.718 dnuooisuoelg oTo 50%. H karta-
VOUN TV EAANVIKOV dNHOCIEUCEWY MOU JIGUOPPOVETAl HE
Baon To KPITAPIO TNG UWNANRG annxnong €ival 1,9%, 7,0%,

AgikTnC annXnong Tov dnpooietoemv TG EAAG3ag, Tov Xwpov peAov Tng EE kal Tov i

12,6%, 27,6% kai 50,2%, avTioToixd. ZnUEI®VETal OTI yid
npwTn Qopd n EAAGda Eenepva Tov NAyKOOHIO WECO OPO OF
OAEC TIC KATNYOPIEG.

Xwpwv Tou O0ZA, ava NevrasTia, yia Tnv nepiodo 2002-2016

Aedopeva: Web of Science, 2002-2016
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SnUAvTIKN €ival eniong N NYETIKA CUMKETOXN TWV EANAVWYV &-
NICTNHOVWV OTIG dNUOCIEUOEIG HE UWNAN anfixnon. € noco-
0T0 24,5% TwV dNUOCIEUCEWV HE EAANVIKF CUMUETOXN Mou a-
VNKouv aTo top 1%, 0 NPWTOG CUYYPAPEAG NPOEPXETAl aAnod
€AANVIKO PopEa. 210 top 5% TO MOCOOTO AUTO avépXeETal O
36,8%, kai oTo top 10% o€ 42,9%.

O apiBuoG TwWV ENIGTNHOVIK®V MEPIOXWV APIOTEIAG, Ornou ol
eAANVIKEG dnpoaielioslg Eenepvolv O€ annxnon Tov NayKoouio
HETo Opo, SleupUVETAl, KUPIWG OTa enioTnpovika nedia "duai-
k&G EmiotApeg”, "Mnxavikn & Texvoloyia" kal "Iatpikn & Eni-
otnpeg Yyeiag". NMapdAAnAa, evreiveral n SIKTUWON Kal N Ou-
vepyaaoia Twv EAAAVWV €NICTNPOVWV HE TO €EWTEPIKO Kal Ol
OuUVONMOOCIEUTEIG PE EMOTANOVEG and AAAEG XWpPEG ouveyilouv
va au&avovrat.

H nAfApng €kdoon "EAANVIKEC EnIOTNUOVIKEC ANUOOCIEUTEIC
2002-2016: BIBAIOPETPIKN avaAuon EAANVIKOV dNHOCIEUTEWY
oe d1€6vN nioTAUOVIKA neplodika — Web of Science" diaTife-
Tal online otn &ieuBuvon http://report07.metrics.ekt.gr pe
duvaTdTnTEG 81adpadTIKnG MAORYNonG, Kal napouaidlel Tnv
nANpn o€ipa Twv BIBAIOUETPIKWV JEIKTWV Yia TV EAAGdA, Tig
KUPIOTEPEC KATNYOPIEG EAANVIKDV POPEWV KAl HEPUOVWHEVOUC
@opeic. Ta aToixeia dNPOCIEUCEWY KAl Avapop®V Mou Xpnali-
HOMOINBNKav yia ToV EVTOMIOHO TWV EAANVIKOV (POPEWV Kal
TOV UNOAOYIONO TwV BIBAIOUETPIKWV SEIKTWV avTARBnkav ano
Tn d16vr Baon dsdopevwv Web of Science.

Moiol NapayouvV TIG NEPICCOTEPEG ENIOTNHOVIKEG SNHO-
ol1eUOEIG

O1 ONUAvTIKOTEPEG KATNYOPIEG EAANVIKDV (POPEWV, WG MNPOG
ToV apiBuo6 dnpooieloswy, gival Ta MavenioTrApia, Ta Epeuvn-
TIkG KévTpa nou enonTtevovTal ano Tn Mevikn Mpapuareia ‘E-
peuvacg kal TexvoAloyiag (ITET), Ta Anpdoia Noookopeia kai
Ta TEIL.

Tnv nevtaeTia 2012-2016 n cuppeToxn Twv MNavenioTninov
OTO OUVOAO TwV €AANVIK®V dnuooieloswv eival 83,7%

(48.342 dnuooigvoslc), Twv EpeuvnTikwv Kévrpwv Tng MET
14,4% (8.302 dnpooieloelg), Twv Anuociwv NOOOKOHEiwV
10,1% (5.814 dnuooisvosig) kal Twv TEI 5,7% (3.288 dnuo-
OI1EVUCEIG), EVM 01 UNOAOINEG KATNYOPIEG POPEWV EXOUV HEPIDIA
KATw ano 5%.

Ava@opika PE Ta NooooTda dnUooIEUOEWY KE avapopEeS, TNV
npwTn B€on €xouv Ta EpeuvnTtikd KévTpa nou enontelovTal
ano Tnv ITET, evw akoAouBoUv ol IdiwTikoi dopeic Yyeiag, ol
Noinoi Anpooiol EpguvnTikoi ®opeig, kal Ta Anpooia Noooko-
Heia.

YwnAoTepn anfnxnon and Tov naykoouio wéco opo (1,0) eni-
Tuyxdavouv ol dnuoaieloEIG NoU NpoEpXovTal ano Ta Epeuvn-
TIKG KévTpa nou enonTtelovTtal anod Tn MET (1,37), Toug Idiw-
TIKoUG ®opeig Yyeiag (1,26), Ta IdiwTika Mn Kepdookonika I-
dpupata (1,24), o Aoinoi Anuooiol EpeuvnTikoi @opeig
(1,21), Ta NavemoThiuia (1,20) kar Ta Anuyooia Nocokopeia
(1,13).

Moia enioTNHOVIKA Nedia Kuplapxouv

MNa 1o 2016, o1 NEPICOOTEPEG EAANVIKEG SNUOCIEUTEIG AVIKOUV
oTo enioTnpovikd nedio "®uoikég Eniotrpeg”  (Natural
Sciences) (48,7%) kal akoAouBoUv Ta nedia "IaTpikn & Eni-
otnueg Yyeiag" (Medical & Health Sciences) (36,6%), "Mnxa-
vikrl & TexvoAoyia" (Engineering & Technology) (24,1%),
"KolvwVikeg EmoTrpeg" (Social Sciences) (7,6%), "MTewpyIKES
Eniotrpeg" (Agricultural Sciences) (3,1%) kal "AvBpwnioTi-
k€g Emotrpeg” (Humanities) (1,8%).

Oa npénel va gnionuaveei 0TI 0 XaunAog apiBuog dnuoaiel-
OEWV OTO TEAEUTAIO €MIOTNHOVIKO Medio ival avapevouevog,
dedopEVOU OTI Ta XApaKTNPIOTIKA TNG £€pEUvac Kal Twv dnuo-
oleloewV OTIC AvBpWwNIOTIKEG EnIoTrEG €ival apkeTa diago-
PETIKA and auTd Twv unoloinwv: ol pubpoi €peuvag kai on-
Hoaolelogwy €ival nio apyoi, peydAn onuacia wg péoo eniotn-
HOVIKNG €MIKoIVWViag 31aTnpouV akoun ol dnPooIgUCEIG HOVO-
YPapI®V, evw NARB0G apBpwv dnuoacielovTdl Kal 08 YAWOOEG
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€KTOG TNG AYYAIKNAC.

Tnv nevtaeTia 2012-2016, oI OXeTIKOI BEIKTEG ANfXNONG TwvV
€AANVIKQOV dNHOCIEUCEWY OTA MNEPICCOTEPA KUpPIA €MICTNHO-
vika nedia BeATimvovTal kal Eengpvouv ) nAnaialouv Tov na-
YKOOUIO HETo Opo 1. H uwnAdTepn annxnon (OXeTIKOG deiKTNG
annxnong: 1,24) kataypdgeral oto nedio "duaikeg EnmioTn-
Mec", kal akoAouBoUv Ta nedia "laTpikh & Eniotnpeg Yyeiag"
(1,23), "Mnxavikn & TexvoAloyia" (1,13), "Mewpyikég EnoThA-
pec" (1,01), "Kovwvikeg Enmiotnuec” (0,94) kai ol "AvBpwni-
oTikéG EmoTipeg” (0,86).

Ev3iapepov €xel Kal N anoTunwon TnG EPEUVNTIKNG ApIOTEIAg
0€ Mo €EEIBIKEUPEVA ENICTNHOVIKA Uno-nedia Twv €1 BaoIK®V

Ap1Buog dnpoocIEVCE®Y, ap|9|.|oq avagpopwV Kal OXETIKOG 6£||<Tr]t; annxnong Tov eAANVIKoOV i

ENIOTNHOVIKWV Nediwv. ZUPPWVA AoINOV Ye Tov ouvduacoTIKO
deikTn "YwnAn Annxnon/YwnAn ApaotnpiotnTa”, n BgpaTikn
nepioxn "physics, nuclear", n onoia avrKel 0TO EMNIOTAMOVIKO
nedio "Natural Sciences", kataypdgel ToV UPNAOTEPO OXETIKO
deikTn anfAxnong. Eniong os uwnAda eningda ouvavTwvTal ne-
pIOXEC Tou enioTnuovikoU nediou "Natural Sciences" (ev3eIkTI-
K@ "Physics, particles & fields", "Astronomy & astrophysics"),
Tou nediou "Medical & Health Sciences" (evdeikTikd "Public,
environmental & occupational health", "Rheumatology", "Al-
lergy"), Tou "Engineering & Technology" (evdeikTika "Tele-
communications", "Engineering, environmental"), Tou "Social
Sciences" ("Planning & development", "Anthropology") kail
Tou "Agricultural Sciences" ("Fisheries", "Forestry")

5I'||.IOO'I£U0'£(0V ora €& KUpIa ENICTNHOVIKA Nedia o€ OXEoON E TIG 6n|.|00|5u0£|(; o€
naykoouio eninedo orta id1a enioTnuovika nedia, yia Tnv nevrasria 2012-2016

Aedopéva: Web of Science, 2002-2016
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Me noioug cuvepyalovral ol ‘'EAANVEG EPEUVNTEG

Ztn Sidpkela Tng dekanevrtaetiag 2002-2016, naparnpeital
MeyaAn al&non oTo NocooTo TwV dNUOCIEUCEWY NouU Npayua-
TomnoloUVTal e oUVEPYAaDia, €iTe ue eEAANVIKOUG N €iTe e E&-
voug @opeig. To 2016, To0 77,4% TwVv €AANVIKOV dNPOCIEU-
ocwV €ival npoiov cuvepyaaoiag. EidIkOTepa, To 58,7% TwV eA-
ANVIK@V dNUOCIEUCEWY NApAYETAl JE TN OUVEPYACIa POPEWV
and To €€wTePIkO, evw To 37,2% npaypartonolgitar anod ou-
vepyaaieg HeTa&l eAANVIKwV popéwv. O1 digbveic ouvepyaaieg
€€akoAouBolv va kaTaypdgouv onuavTikr au&non PeTa To
2008, ev® 0Ol XWPEC ME TOV PeyaAUTEPO apiBud ouvepyaciov
gival ol HMA, 1o Hvwpévo Baailelo, n Meppavia, n FalAia kai
n ItaAia. O1 ouvepyaadieg €xouv BETIKO avTIKTUMNO OTOV JEIKTN
annxnong Twv dnUooIEUCEWY.

O1 peyaAUTepeg TIMEG TOU OEiKTN annxnong o€ 6Aa Ta nioTn-
Movikd nedia apopolv JnNUOCIEUCEIC MOU €XOUV MPOKUWEI
MEoW JIEBVMV OUVEPYAOI®V, akoAouBoUv OO gival anoTéAe-
OMa eAANVIKAG ouvepyaaiag, kal TEAEUTAIEG gival ol dnuoaiel-
O€IG Nou napnxdnoav Xwpig ouvepyaaia.

O1 eNI3OCEIG ava KaTnyopia popéwv

3Tn ouvéxelad napouciafovTal cuvonTIKA Ta Bacikd xapakTn-
PIOTIKA TWV EMICTNMOVIKOV dNHOCIEUCEWY Kal Ol KUPIOTEPOI
(POPEIG 01 0Moiol ENITUYXAVOUV TOUG UWNAOTEPOUG BIBAIOUETPI-
Koug OcikTeg ot kaBe kaTtnyopia. Ta oToixeia avagEpovTal
oTnv TeAeuTaia nevragria 2012-2016 Tng eEeTalopevng nepio-

engineering and

0,94

*

0,86
13.047
1.884 7-165 4.232 1.002 1.009
agricultural social sciences humanities
sciences

AplBuoc Avadbopuv ’ SXETLKOC AELKTNC ATIAXNONC

dou 2002-2016.
MavenioTApia

Ap1OpOG Kal HePidIO (%) SNHOCIEUCEMWV: STNV KaTnyopia
"MavenioTuia", To EBVIKO kal KanodioTpiakd MavenioThpio
ABnvwv kal To ApioToteleio MavenioTrpio ©sooalovikng na-
pAayouv TIG NepIooOTEPEC dNUOCIEUTEIG. O apIBuog Twv dnpo-
oleloswy (kal To PePidio), yia Tnv nepiodo 2012-2016, civai
14.833 (30,7%) kai 10.715 (22,2%), avTioToixa.

MooooTo (%) dnpooIsUCEWV nou AapBdavouv avago-
p€G: MNMooooTd avagop®wv PeyaAlTtepo and Tnv Tiun 72,9%
Mou avTIOTOoIXEI OTN GUVOAIKN €BVIKN €nidoan eniTuyxdavouv ol
dnuooisvaoslg Tou Xapokoneiou Maveniornuiou (78,5%), Tou
MavenioTnuiou KpAtng (77,7%), Tou MavenioTnuiou Iwavvi-
vwv (76,2%), Tou [MavenioTnuiou AuTikAG Makedoviag
(75,3%), Tou EKMNA (75,1%) kai Tou l'ewnovikoUu MNavenioTn-
yiou ABnvav (74,3%).

Ap1OpOG ka1 pepPidio (%) avapopwv: O NEPICOOTEPEG a-
vapopeg apopolv TI¢ dnuoaieloelg Tou EBvikou KanodioTpia-
koU MavenioTnuiou ABNvwv kail Tou ApioToTéAsiou MavenioTn-
Miou @gcgoalovikng. To EOBvIkO kal KanodioTpiako MavenioTh-
Hio ABnvwv pe 131.943 ava@opEg exel Pepidio 39,3% oTo oU-
VOAO TwV avapopwv Twv MavenioTnpiwv kal To ApIOTOTEAEIO
MavenioTrpio @eooalovikng Pe 74.939 ava@opeg xel PePidIo
22,3%.
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®OPEIZ 4 Aplﬂuog ApIBUOC ApIBp6C ApIBp6C
SNUOCIEUTEWV AVAPOPWV ONUOTIEUTEWV AVAPOPLV
- Anpéoia Nogokopeia 6.387 38.052 5.814 42.201
Emixeiproeig 1.171 4.580 1.223 5.384
- EpeuvnTika Kévipa ET 7.900 64.529 8.302 74.720
- IBiwTiKka Mn !(Ep(‘joc»(omm 711 5.199 739 5.490
[dpupaTa
IBiwTikoi Dopeic Yyeiag 1.986 14.402 2.019 17.720
Aarmroi Anpoéaiol EpeuvnTikoi 2 549 17.380 2 657 20.273
dopeig ’ ’ ’ ’
Aaimmoi Anpéaoior dopeig 444 1.554 440 1.784
Mool EkmmaideuTikoi Popeic 623 2.020 G61 2.479
- MavemoTia 47.744 287.101 48.342 335.520
- TEI 3.133 10.618 3.288 13510
Ap1Bpog dnpooielicewy, dplBUoC avapopmv Kdl OXETIKOC SEIKTNG annXNonG TV i =
3NUOCIEUCEWV TV SIAQPOPOV KATNYOPI®V (POPEMV OE OXECH HE TIC SNUOCIEVUCEIC
O Naykoopio eninedo, yia Tnv nevraetia 2012-2016. Aapfavovrar unoyn
0Aeg o1 dnpooievoelg og OAa Ta emoTnpovIKa nedia
Aedopéva: Web of Science, 2002-2016
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B AplOpoC Anpoaiedoemwy

Annxnon dnpooigloewv: O1 dnuoaieloelG dEKATETTAPWY
MavenioTnpiwv unepBaivouv Tov naykdopio peso Opo. Tnv
nevrasTia 2012- 2016, piIkpOG apiBudg dnuUocieloEwWY Mnou
npogpxeTar anod To MavenioTrpio AuTikng Makedoviag, To MNa-
veniaTiuio MeAonovvrnoou, To EAANVIKG AvoikTd MaveniaTryio
Kal To Xapokoneio MNavenioTApIo ENITUYXAVOUV TOUG UWNAO-
TEPOUC OXETIKOUG deikTeg annxnong (2,19, 1,69, 1,63, 1,62,
avTioToixa). Mavw and Tov naykoouio gEoo 6po BpiokovTal To
Maveniothpio Iwavvivwv (1,57), To Mavenmiotnuio KpAtng
(1,51), To EBvIKO kal KanodioTpiakd MavenioTrpio ABnvav
(1,41), To EBVIKO MeToo6BIo MoAuTexveio (1,33), To ApIGTOTE-
Aeio Naveniotnpio Osgoalovikng (1,25), kai To MavenioTryio
Alyaiou (1,22), To F'ewnoviko MavenmiotrApio ABnvov (1,19),
To MoAuTtexveio KpAtng (1,03), To MavenioTrApio Matpwv Kal
To Anuokpiteio MavenmoThApio ©pakng (1,00, aupoTepa).

TEI

Ap10pOG ka1 uePidIo (%) dNHOCIEUCEMV: TNV KaTnyopia

AplOpdc Avoidopiv ’ IXETIKOC AEIKTNC ATTAXNOTC

"TEI", Ta Texvoloyika EknaideuTikd Idpuupata ABrvag kal
©egooalovikng napayouv TIG NEPIOCOTEPEG dNHOCIEUTEIG. O a-
pIBUOC TWV dnuooisloswy (kal To PePidIo), yia TNV nepiodo
2012-2016, sival 684 (20,8%) kai 505 (15,4%), avTioToixa.

MooooTo (%) dnpooisUoEwWV Nou AapBavouv avago-
PEG: Ta uwnAOTEPA MOCOCTA AvaPopwy, av Kal xapnAotepa
TNG GUVOAIKNG €BVIKNG €nidoong (72,9%) eniTuyxdvouv Ta TEL
MNeipaia, AvatoAikng Makedoviag ©pdkng, KpnAtng kai Melo-
novvnoou.

Ap10po6G kal pepidio (%) avapopwv: OI NepioodTEPES a-
vapopeg apopolV TIG dnuooisuaosig To TEI KpnTng, ev® ako-
AouBouUv Ta TEI ABrvag kar Oeagcalovikng. To TEI KpATng He
2.690 ava@opeg €xel pepidio 19,9% oTo cUVoAo TV avago-
pwv Twv TEI, To TEI ABrvag pe 2.357 ava@opeg €xel HePidIO
17,4% kai To TEI ©sooalovikng pe 1.871 avapopeg Exel Je-
pidio 13,8%.
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Annxnon dnpooieuoewv: O1 dnuoacisuoelg €€ TEI unepPai-
VOUV TOV Naykoopio pego o0po. MNa Tnv nevrasria 2012-2016,
TAV UWPNAOTEPN annXNon ONUEIDMVOUV Ol OXETIKA Aiyeg dnuo-
oleuoelg Tou TEI Ioviwv NOWV PE OXETIKO JegiKTN aAnnxnong
1,43. Navw and Tov naykoopio Yoo Opo BpiokovTal Miong ol
dnuooieloelc Tou TEI KpATNg Me OXETIKO Oe€ikTn annxnong
1,32, Tou TEI ZT1epeag EANGDag 1,29, o1 dnuooisuosig Tou TEI
AUTIKAG Makedoviag pe oxeTikd degiktn anfnxnong 1,10, Tou
TEI ©gooalovikng pe 1,05 kai Tou TEI Hneipou kai Tng A-
SMAITE (1,03, aupoTepa).

EpeuvnTika Kévrpa ITET

Ap10OG Kal HEPidIo (%) dNHOCIEUCEMV: TNV KaTnyopia
"EpeuvnTika KévTtpa IMET", To Idpupa TexvoAoyiag kai ‘Epeu-
vag kal To EBviko Kévtpo Epeuvac duoikwv EnioTnumv Anpo-
KpITOG Mapdayouv TIG NePIooOTEPEG dnpooisvuoelg. O apiBuodg
Twv dnuoaieloswv (kal To PePidio), yia Tnv nepiodo 2012-
2016, ival 2.421 (29,2%) kai 2.386 (28,7%), avTioToixa.

MooooTo (%) dnHooIsUoE®WV Nou AdpBavouv avago-
pEG: MooooTd ava@opwyv HEYaAUTEpo and Tnv TIUA 72,9%
Mou avTIOTOIXEI TN GUVOAIKN €0VIKN €Midoon €NITUYXAVOUV Ol
dnuoolelaslg oXedoV OAWV TwV EpeuvnTikwv Kévtpwv MET.
AvaAuTika, ®AEpIvyk (88,0%), NaoTep (81,6%), AnpoOKpITOG
(78,0%), ITE (77,8%), EAA (77,7%), EAKEGE (77,7%), EIE
(76,5%) kai EKETA (73,7%).

Ap10po6G kal pepidio (%) avapopwv: O NePIOOOTEPEG a-
vapopeg apopouv TIG dnuoaieloelg Tou EKEOE AHMOKPITOX
kal Tou ITE. To EKEQE AnuokpITog e 27.734 avagopeg ExEl
HEPIdIo 37,1% oTo GUVOAO TWV ava@opwv Twv EpeuvnTiKOV
Keévtpwv ITET kai 1o ITE pe 22.033 avaQopeg €xel PEPISIO
29,5%.

Annxnon dnpooieloemv: OI dnuoaieloelg evvéa EpsuvnTi-
kv KévTpwv Tng IMET ungpBaivouv Tov Naykoouio HETo Opo.
Ma tnv nevraeria 2012-2016, Tnv uwnAdTEPN annxnon on-
MeI®vouv ol dnuoaieloelc Tou ®AEMINTK pe OXeTIKO JeikTn
annxnong 2,00, evw akoAouBoUv ol dnpoaieloelg Tou AOHNA
Me 1,62, ol dnuooievoeic Tou EKEDE AHMOKPITOZ pe OXETIKO
deiktn annxnong 1,62, o1 dnuooieloelg Tou EAKEGE (1,44),
ol dnuoaieloelg Tou IvoTiTouTou MASTEP (1,37), ol dnuoaigl-
oeig Tou ITE (1,36), ol dnuoaievuoelg Tou EAA (1,24), ol dnuo-
oglevoelg Tng EEAE (1,11) kai o1 dnuoaieloeig Tou EKETA
(1,07).

Aoinoi Anpoaciol EpguvnTikoi dopeig

ApIOHOG BNHOCIEUCEWV: STV KaTnyopia "Aoinoi Anudaiol
EpeuvnTikoi ®opeig", n Akadnpia ABnvwv kai o EAAnNvikog A-
ypoTIkOG Opyaviopog AHMHTPA napdyouv TIG MEPICOOTEPEG
dnuooielaoelc. O aplBudg Twv dnuoaieloewy (Kal To WePidio),
yla Tnv nepiodo 2012-2016, eivar 1.259 dnuoaoieloelg
(47,4%) ka1 550 dnuoaieloeig (20,7%), avTioToixa.

MooooTo (%) dnHoOoIsUCE®WV Nou AdpBavouv avago-
P£G: MoCoOTO avagopwVv WeYaAUTEPO anod Tnv Tiun 72,9%
Mou avTIOTOIXEI TN GUVOAIKN €0VIKH €Midoon ENITUYXAVOUV Ol
dnuoaieloeig TnG Akadnuiag ABnvav (80,8%), Twv dDopéwv
Tou Ynoupyeiou Yyeiag (76,4%) kai Tou ITSAK/OAZM
(73,1%).

Ap10po6G Kal pepidio avapop®dv (%): O1 NePIOCOTEPEG a-
vagpopeg agopouv TIG dnuoaieloelg TNG Akadnuiag ABnvmv
kal Tou EAAnvikoU AypoTikoU Opyaviopou AHMHTPA oTtnv ne-
piodo 2012-2016.

H Akadnuia ABnvwv pe 13.500 ava@opeg €xel Pepidio 66,6%
010 OUVOAO TWV avagopwv Twv Aoinwv Anpdoiov EpeuvnTi-
KOV ®opewv kal o EAANVIKOG AypoTikog Opyaviopudg AHMH-
TPA pe 2.542 éxel pepidio 12,5%.

Annxnon dnpoocieloemwv: O1 dnUoOoIEUOEIG NEVTE AOINMV
Anuooiwv EpeuvnTikv Qopewv unspBaivouv Tov Naykoouio

HEoo 6po. Ma Tnv nevraeTia 2012-2016, Tnv uYPnAOTEPN ann-
XNOoN ENITUYXAvouV ol dnuocieloelg TG Akadnuiag ABnNvav Pe
oxeTikd deiktn annxnong 1,50, o1 dnpooievoelg Tou IFTME
(1,33), o1 dnuoaoieuoelg Tou AIOGANTOS (1,17), ol dnUOCIEU-
oeIg Twv ®opewv Tou Ynoupyeiou MoAimiguou (1,12) kai ol
dnuooieuaoelg Tou KAME (1,02).

Anpooia Noookopeia

ApI1OHOG kal HeEPidIO (%) SNHOCIEUCEWV: STV KaTnyopia
"Anpooia Nogokopeia", To Innokpdrteio ABnvwv kal To Nogo-
kopeio EuayyeAiopog napayouv TIG MEPICOOTEPEG ONUOCIEU-
oeiG. O apiBuog Twv dnuoaieloswy (kal To PePidIo), yia Tnv
nepiodo 2012-2016, sival 699 dnuoaoicvoslg (12,0%) kai 607
dnuooiguoelg (10,4%), avTioToixa.

MooooTo (%) dnMOCIEUCEWV Nou AdpBavouv avago-
PEG: MNMoocooTd avagop®v PeyaAlTepo and Tnv Tiun 72,9%
Mou avTIOTOIXEI TN GUVOAIKN €BVIKN €nidoan eniTuyxavouv ol
dnuooisvaelg Tou voookopgiou AAEEANAPA (79,5%), Tou ZQ-
THPIA (77,3%), Tou ©EATENEIOQY (77,3%), Tou Al'IA ZO®IA
(74,7%), Tou T. MAMANIKOAAQY (74,5%), Tou KOPIIAAE-
NEIOY (74,4%), Tou . TENNHMATAZX (74,2%), Tou MANATE-
QPFIOY (73,9%) kai Tou EYATTEAIZMOY (73,1%).

Ap1OpAG Kal pePidIO (%) avapopv: OI NEPICOOTEPEG a-
Vapopeg apopolV TIG dNHOooIEUTEIg Tou InnokpdTeiou ABnvmv
kal Tou Noogokopeiou EuayyeAiopgoU oTtnv nepiodo 2012-2016.
To InnokpdTteio ABnvav Me 4.741 avaQopéc €xel Hepidio
11,2% oT1o oUVOAO TWV avagop®v TwV Anpociwv Noooko-
Meiwv kal To Noookopeio EuayyeAiopdg pe 3.991 avagopeg
£XEl MEPIdIO 9,5%.

Annxnon dnpoocieloewv: O dNUOCIEUCEIC TEGOAPWY Anuo-
o1wv NoooKouEiwV unepBaivouv Tov NaykoOouio HEoo 6po. lNa
TAV nevrasTia 2012-2016, Tnv uwnAOTEPN anfxnon eniTtuyxa-
VOUV 0l dNUOCIEVUCEIG TOU voookopeiou AAEEANAPA pe oxe-
Tikd dgikTn annxnong 5,51, evaw akoAouBoUv o1 dNUOCIEUTEIG
Tou ZQTHPIA (1,50), Tou I'. MAMANIKOAAOY (1,04) kai Tou
NAIKOY(1,03).

IdimTikoi Popeig Yyeiag

Ap10pAG kal HePidIO (%) SNHOCIEUCEWV: TNV KATnyopia
"IdiwTIKOi ®opeic Yyeiag", To Nogokopeio Yyeia kal o 'OpIA0G
IaTpikoU ABNvV®V Napdayouv TIG NEPITAOTEPEG dnuoalieloelg. O
aplOuodGg Twv dnpocieloswv (Kal To PePidio), yia TNV nepiodo
2012-2016, €ival 318 dnuoaoiguoelg (15,8%) kai 162 dnuoaoi-
eloeig (8,0%), avTioToixa.

MooooTo (%) dnpooIsUCE®WV nou AapBavouv avago-
PEG: MNooooTd avagopwv PeyaAlTepo and Tnv TIPR 72,9%
Mou avTIOTOIXEI OTnN OUVOAIKN €0VIKN €nidoan, eMITUyXavouv
ol dnpooieloelig Tou AIBE (85,0%), EPPIKOZ NTYNAN
(81,2%), Tou METROPOLITAN (77,0%) kai Tou ArI0Y AOY-
KAS (74,8%).

Ap10pAG Kkal pePidio (%) avapopwv: OI NEPICOOTEPEG a-
vagpopeg apopolV TiG dnuocieuoelg Tou AIBE kai Tou Noooko-
peiou Eppikog NTuvdv otnv nepiodo 2012-2016. To AIBE e
2.308 ava@opég £xel pepidio 13,0% oTo oUVoAO TwV avaeo-
pwv TwV IdInTIKWV Popéwv Yyeiag kal To Noookopeio Eppikog
NTuvav pe 2.301 ava@opeg €xel eniong Pepidio 13,0%

Annxnon dnuooieloemv: O1 dnuoaieloelg enTd ISIOTIKOV
dopewv Yyeiag ungpBaivouv Tov NaykOOUIo HEgo 6po. MNa Tnv
nevrasTia 2012-2016, TNV uwnAOTEPN annxnon ENITUYXAavouv
ol dnuoaieloelg Tou AIBE (2,50), v akoAouBouUv ol dnuoal-
gloegig Tou EPPIKOS NTYNAN (1,52), Tou YTEIA (1,24), Tou
ArIOY AOYKA (1,19), Tou METROPOLITAN (1,17), Tou IAZQ
(1,10) kai Tou Opihou EYPQKAINIKH (1,05).
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H onpacia Tov BIBAIOUETPIKAV SEIKTOV OTNV ANoTipnon
TNG ENICTNHOVIKNG EPEUVAG

O1 enioTNHOVIKEG dNUOTIEUOEIG, WG ApBpa O ENIOTNHOVIKA Ne-
p10dIKda, Hovoypagieg, KepaAlaia oe UAAoYIKOUG TOHOUG, Npa-
KTIKG ouvedpiwVv K.d., anoTeAoUV Wia anod TIG BACIKEG EKPOEC
TNG EPEUVNTIKNG dpacTnpIOTNTAG JIEBVMG, N 0noia KPIveTal wg
131aiTepn Xpnoiun otnv npoondBeia aloAdynong Tng noioTn-
TAag TNG EPEUVNTIKAG NAPAYWYAG O €MINEd0 PEHOVWHEVWV €-
PEUVNTWOV, I1OPUNATWY, EMICTNHOVIK®V MEPIOXWY, aAAA Kal
XWPWV.

H a&lonoinon Twv OUYKeEKPIYEVWVY JEIKT®V gival 51adedopévn
oe diadikacieg a&loAdynaong, TO0O yia okonoug XpnuaTodoTn-
ong, 600 Kai yia NEPINTWOEIG akadnpaikng aveAiEng, anovoung
BpaBeiwv, dIEBVOV KATATAEEWV NAVENICTNUIAK®OV KAl EPEUVN-
TIKOV I0PUPATWV K.AM.

SUYKEKPIPEVA, N XPrion TwV BIBAIOPETPIKWV SEIKTWV KATA TIG
diadikaaciec afloAdynong (and opdTIMOUG KPITEG) 0dnyei o€ a-
KpIBEOTEPA anoTeAEONATA, EKTIMNOEIG Kal S1EBVeig kaTaTA&elg,
epnAouTilovTag Kal BEATIOVOVTAG TIG AVTIOTOIXEG MOIOTIKEG a-
Elohoynoeig, AaufavovTag unoywn noooTika OToIXEia kal gu-
YKEKPIMEVO UAIKO TEKMNPIWONG.

SuvoAikd, ouvenwg, ol BIBAIONETPIKOI DEIKTEG anoTeAoUv on-
HavTikd HEPOG EVOG €UPUTEPOU OIKOCUOTAHATOG OEIKTWV HE-
TPNONG TNG EPEUVNTIKAG dpacTneIOTNTAG, NOoU CURBAAAEI oTn
S1apOPPWON HIAG KATA TO dUVATOV AVTIKEINEVIKA PETPROIUNG
€1KOVAC TWV EPEUVNTIKWV CUCTAUATWV.

MeAETec nou avapépovTal o BIBAIONETPIKOUG JEIKTEG Napou-
o1afouv TNV €EENIEN TNG EMIGTNHOVIKNAG Napaywyng (n.x. o€
Mia Xwpa R o€ enioTnUovika nedia) kal niITpEnouv Tn ou-
YKpION TNG o€ eupwnadiko kal dieBveg eninedo, aflonoimvrag
ogToIXEid Mou ouvdEéovTal PE TOV APIBUO TWV EMICTAMOVIK®V
dnuooleloswy, Tov apiBud avapopwy, Ta enioTnUovika nedia,
TOUG popEi¢ Nou napayouv dnuooieloelg K.d.

Me auTdv Tov Tpono Ta BIBAIOUETPIKA aToIXEia anoTeAoUv no-
AUTIUN nnyr Jedouévwy yia Ta €peuvnTIKA Nedia oTa onoia
dpacTnpIonolgiTal N €MICTNUOVIKNA KOIVOTNTA, AnoTUMN®MVOUV
Ta véa epeuvnTikd nedia nou avaduovTal, Kabwg Kal Ta eni-
oTnuovikd dikTua nou dnuioupyoUvTal yia TNV UAoMoinon Koi-
VOV EPEUVNTIKOV OTOXWV.

S€ TEXVIKO €Minedo, yia TOV UNOAOYIONO TWV JEIKTWV AKOAOU-
BouvTal eunedwHEVEG Kal KOIVA anodekTEG HEBOJOAOYIKEG
NPOCEYYIOeEIG TOV XWPO TNG BIBAIOUETPIKACG avaAuaong, ol o-
noieg enikaiponolouvTal cUPPWVA WE TIG TAOEIG Kal TIG OXETI-
KEG NpodiaypaPEG nou 1oXUoUV dIEBVMG.

O1 Taosig kal ol EeNi€eig auTéG napakoAouBouvTal Kai oTnv
EAAGSa and 1o EKT nou ouykevTpwvel, eneEepyaleTal kai on-
HooligUEgl, UGTNUATIKA, oTolxXeia yia Toug BIBAIOPETPIKOUC dei-
KTEC.

Ma Tov unoAoyiopd Twv JeIKTWV akoAouBoUvTal ol NAEov €-
YKUPEG HEBOSOAOYIKEG NPOCEYYITEIC OTOV XWPO TNG BIBAIOME-
TPIKNG avaAuong, eV XpNoIUonolouvTal eEEIBIKEUNEVEG Epap-
MOYEG AoylopikoU nou €xel avanTu&el To EKT yia Tnv enekep-
yaocia Twv NpwToyevwyv dedOUEVWV KAl TOV UMOAOYIOHO TWV
BIBAIOUETPIK®V deIKTWV (KaBapIGuog, BEUaTIKA KATNyopPIonoi-
non, Kavovikonoinon, UnoAoyiopog, ypagIaTikn aneikdvian).

MdaAigTa, KevTpikog aTdx0G TnG dpaoTnpidTnTag Tou EKT eival
Kdl N UnNooTApPIEN TNG aoknong dnudaiag NoAITIKAG OToUG To-
HEiG avaTaTng eknaideuong, €peuvag, TeXVoAoyiag kai Kavo-
Topiag, Baoel kal BIBAIOUETPIK®V OTOIXEIWV.

MpakTIKA, N auEavouevn onpacia TwV ENICTNHOVIKWV dNUoaoI-
€UOEWV WG aToIXEio Nou nNpoodidel agia aTnV €PEUVNTIKA, a-
vanTu€lakn Kal KalvoToWIKA MopeEia TNG Xwpac pag, anodel-
kvUeTal kal anod Tnv agionoinon Twv BIBAIOPETPIKWV JEIKTLOV

nou napayel To EKT, otnv napakoAouBnon Tng oTpaTnyikng
€Eunvng e€e1dikeuong (RIS3) otnv EAAGda.

SnuUei®veTal OTI N napaywyn ToV BIBAIOUETPIKWV SEIKTWV OF
01ebvn neplodika Tnv nepiodo 2002-2016 npayuartonoisiTal
oTo nAaiolo Tou Ynogpyou 5 «Mapaywyn deikTwv RIS3 yia Ta
€Tn 2016-2023» Tng Mpdgng «EykataocTaon Mnxaviouou Ma-
pakoAouBnong (Monitoring Mechanism) Tng uAonoinong Tng
€0vikng oTtpaTnyikng RIS3-ZuAloyr kal enegepyacia Ael-
KT®V>», Nou ulonolgital and 1o EBviko Kévtpo Tekunpiwong,
oTo nAaioio Tou Enixelpnoiakou Mpoypappartog "AvTaywvioTi-
koTnNTa, EmixeipnuatikétnTa & Kaivotopia (ESMA 2014-
2020)", he Tn ouyxpnuaTodoTnon Tng EAAGdag kai Tng Eupw-
naiknc ‘Evwong-Eupwnaikd Tapeio Nepipepeiakng AvanTtuéng.

info

"EAANVIKEG EnioTnUoVIKEG Anpoalieloelg 2002-2016: BiBAIo-
METPIKN availuon eAANVIKwV dnHOCIEUoEwWY o€ BV €nioTn-
MoVvika nepiodika - Web of Science"
http://report07.metrics.ekt.gr

EKT - AeikTeg ‘Epeuvag, AvanTugng, KaivoTopiag
http://metrics.ekt.gr

Web of Science https://clarivate.com/products/web-of-sci-
ence/

(KAINOTOMIA EPEYNA & TEXNOAOTTIA, TeUxog 112, Iouvi-
o¢ - AlyouaTog 2018, oeh. 12-17,
http://www.ekt.gr/sites/ekt-site/files/magazine-

files/Kainotomia 112.pdf)
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APOPA

H AéoBoOG TWV NPAICTEIWV...

H AéoBog €ival éva vnoi yévvnua-8péupa Twv neaioTeiwyv.
Mnopei To naykoopiou @APNG AnoAIBwuévo AACoG aTo Ziypl
va HOVONWAEI TO TOUPIOTIKO €v3IAPEPOV, WOTOOO OAOKANPO
To vnoi anoTeAei éva NneA®pPIo YEwAOYIKO nNdpko, e€icou onua-
VTIKO, TO 0noio AAAwaOTE dNuIoUpYRnONKE PETA and aAucIdWTEG
NPAaICTEIAKES EKPREEIG, OTav To KevTpiko Kal To Bopelo Alyaio
guykAovilovTav ano €vrovn NeaAicTeIakn dpaoTnploTnTa KaTtd
Tn didpkeia Tou KatwTtepou Meidkaivou (npiv and 16 pe 21
ekaToppUpla xpovia).

MeyaAa noaioTeia 6nwg TnG Batoloag, Tou AenETUPVOU, TNG
Aypag kai TnG AvepoTiag ouvTapagav He TIG NPAIOTEIAKEG €-
KPREEIC TOUuC TNV NepIoXn TNG onuePIViiG AéoBou dnuiolpyn-
oav EVTUNWOIAKA NQAIOTEIOYEVR Tomia, METpOMATA, N@ai-
OTEIAKEG YEWHOPPEG, BEPUEG NNYEG, PUOIKOI NOPOI NOU TOUG
EKMETAAAEUTNKAV OI AvBPWOoI OTO NEPACHA TWV XPOVWV.

H AeiToupyia Twv naioTteiwv TnG AéoBou ouvdéeTal Ye Tn BU-
810N TNg APpIkavikng AIBoo@aipiknig NAAkag katw anod Tnv Eu-
paaciatikn AiBooeaipikn nAdka. Kabwg n BuBilduevn appika-
VIKN NAGKa QTavel o€ BaBog dekadwv XIANOPETPWY, TA NETPW-
HaTa Tou wkKeaviou NuBpéva Tng TRKovTal. To PEUCTO Wayua
nou dnuioupyeital gival eAa@pUTEPO Ao TA YEITOVIKA UAIKA
NG aoBevooPaipag, e aNOTEAECHA va KIVEITAI NPOG Ta NAvw
Kdl va QTavel otnv eniQAaveia TnG yng onou kai oxnuarilel n-
(aioTela. ZApepa n katapubion auTr yiveral voTia Tng KpRtng
Kal Ta peydAa noaioteia TNG AéoBou £xouv nNAEovV OIyhOoEl.

HpaloTeiakog AopoG YynAoU — 2ZTnAoeideic AaBeg

O noaioteiakdg Adpog Tou ‘Opdupvou sival €éva and Ta nio
EVTUNWOIaKAd NPaioTeiaka oikodounuarta Tng A£oBou. Mg TO
XAPAKTNPIOTIKO KWVIKO TOU OXNAMA Kal UYOUETPO 634 J. Oe-
onolel oTnv Tonoypagia Tng SUTIKNG XEPOOVHTOU.

IXnNHaTiobnke oTnv TeAeuTdia @Acn TNG NPAICTEIAKNG dpa-
aTnpIdTNTAg, npiv anod 16,5 ekatouuupia Xxpovia Kal anoTeAE
TO JEYAAUTEPO anod dia o€ipd neaioTelak®wv dOPwv nou dia-
TAOOOVTAl KATA PAKOG MIag MEYAANG TEKTOVIKAG d1appnéng He
d1elBuvon anod Boppd npog voTo, Nou eTavouv Péxpl Tnv E-
peco.

H dnuioupyia Tou ouv3EETal HE Avod0o PWAYHATOC NMou KIVABNKE
ME MiIkpn TaxUTnTa, dianépace Ta NAAIOTEPA HETAUOPPWHEVA
NETPWHATA TOU UNoBdabpou, avaBoAwaoe Ta oTPWHATA TWV MU-
POKAQOTIK®OV OYXNHATIOP®V MOU KAAUNTAV TNV NepIoxn Kai on-
dioUpynoe éva yiyavTiaio B0A0 XwpiG va npokAnBei neai-
oTelakn €kpnén. To pdypa wuxbnke Kal OTEPEONOINBNKE O
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MIkpO, OXeTIkdG, BABoG. H diaBpwon Twv NUPOKAACTIKWV Me-
TPWHATWV NOU KAMNOTE ToV NePIEBAAAV, anoKAAUYE To yiya-
vTiaio B0A0, KOPU®N TOU omnoiou gival oRUEPa pia anod TIG yn-
AOTEPEG TNG SUTIKNG AéTBou.

3TN Bopeia NAgupd Tou AOPOU 3e0ndlOUV EVTUNWOIAKEG OTN-
Aoe1deic pop®EG AaBag, ol onoieg dnuioupynenkav €Eaitiag Tng
anoToung WYUEng Tou dianupou UAIKoU.

TNV Kopu®n Tou neaioTeiakoU dopou, oTn B€an NnailoTepou
oxupouU kai BulavTivig @PUKTwpiag, eival xTiopévn n Movn
Tou Ayiou Iwavvn Tou ©goAdyou. H napadoon TonoBeTel TNV
idpuon TNG povAg kata Toug BulavTivolg Xpovoug, npiv To
800 p.X. kai gival yvwaoTn wg Movr YwnAou.

AakkOoA180G EpecoU

O noaioTeiakog dopoc EpsoouU eival o PeydAog AOQOG Tou
Mpo@nTn HAia nou deonodlel oTa voTia Tou OIKIGHOU.

AnoTeAei €va XapakTnpIoTIKO NPAIOTEIAKO 01KodduNKa nou a-
VNKEl Ot pia ogipd N@aioTeiakwv oUWV nou eugavifovral
otnv €upUTEPN NeEPIOXN Kal oxnuaTiodnkav oTnv TeAeuTaia
@d4on TNG NPaioTeiakng dpaoTnploTATAg, npiv ano 16,5 ska-
TOHMUpIa xpovia.

H dnuioupyia Toug ouvdEeTal pge Avodo PAYHATOG MOU KIVH-
Onke Pe piIkpn TaxuTNTa, diangépacs kal avUWPwaos aTnV enipa-
veld Ta NaAidTepa PETAHOPPWHEVA MNETPWHATA TOU unofd-
Bpou, nou su@avilovTal onuepa TonodeTNUEVA NAVW OTA VE-
WTEPA NPAICTEIAKA NETPWHATA KATA UAKOG TNG ENAPXIAKNG O-
doU AvTiooag - Epeood.

SAMEPA OTNV KOpuPn Tou AOQouU sival XTIoPEVN N eKkANnoia
Tou Mpo®nTn HAia.

TNV €upUTEPN NEPIOXM N EvTovn d1ABPWON TWV EMPAVEIAKOV
NETPWHATWY KAl N TEKTOVIKN dpacTneIioTNTa anokaAUnTel pia
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dopn nou mBavov anoTeAei €va peydAo payuaTikd 8aiapo. H
doun nou ovopaletal AakkOAIBog, dnuioupyndnke ano disio-
duon payupaTog ota npolndpxovra NETPWUATA, E€NEKTEIVETAI
opIfOVTIa Kal Ta avaBoAWVel Ue anoTENECUA va epgavilel ni-
nedn Bacn Kal JavitTaposidn Kopuen.

Hopaioteiakn ®AEBa Epecou

H noeaioTeiakn @A£Ra TnG Epecol, anoTeAei pia xapakrtnpl-
OTIKN YEWHOP®IN Mou dnuIoUPYNOE N VEWTEPN NPAICTEIAKNA
dpacTnpIoTnTa oTn A&oBo, n onoia &ekivnoe npiv and 17 eka-
ToupUpIa xpovia.

H @A£Ba oxnuaTiobnke anod disioduon peuoTng Aapag, avde-
OITIKAG oUOoTaong, o€ NpoUnapxovTa NPAloTEIdKA NETPOHUATA
Ta onoia dnuioupyndnkav oTnv KUpia eAacn TnNG NPAIoTEIAKAG
dpaoTnpIoTNTAg Npiv ano 18,5 €wg 17 ekatoupupia xpodvia. H
digioduon TnNG AdBag oTa avwTEPa CTPWHATA TOU PAoIoU 0dn-
ynoe otn oradiakn WU&n kai Tn oTePeONoinar TnG.

Ta neTpwpaTta nou nepiEBalav Tnv neaioTeiakn QAERa dia-
BpwBnkav WETA To TEAOG TNG NPAICTEIAKNAG dpacTnpPIOTNTAG,
evw n AdBa, avlekTikoTepn oTn diaBpwaon, dnuioupynas Tn
YEWMOP@N NoU NapaTnPoUlE aToV aypoTiko dpduo Epeool —
Siypiou.

Ti eival gia n@aioteiakn QAERa;

O1 NPaloTelakeG PAEREG €ival DOMEG NPAICTEIAKWY NETPWHA-
TWV, NPOCAVATOAIOUEVEG KABETA N EAAPPWC KEKAINEVEC O
ox€on HE Ta NETpWMATA WECA oTa onoia gIAo&evouvTal. Kata
Kavova KoBouv Ta npolndpxovTa NeETpwuaTa.

Nwg dnuioupyouvTal;

O1 NQAIoTEIaKEG PAEBEC dnuioupyolvVTdl O NEPIODOUG EVTO-
VNG NPAICTEIAKNG dpacTnPIOTNTAG, 0Tav avepxouevo S1dnupo
UAIKO ano To €0WTEPIKO TNG YNG, aKoAoUuB®VTAC Wia PEYAAN
pwyHn oTo @010, dianepvdsl Ta NAAaIdTEPA YEWAOYIKA OTPW-
pata kal aveBaivel Npog TNV €NIPAveid. STn CUVEXEIQ To dId-
nupo WAYHa KPUWVEI Kal OTEPEONOIEITAI NAipvovTaAg To OXNKa
TNG PWYMNG.

Moigg ival o1 31a0TACEIG TOUG;

MapoTI To NAX0C TWV PAEBWV PNopPEi va gival anod YePIKA eka-
TOOTA MPEXP! Kal DekAdeg METPA, ouvnBwWC Kupaiveralr ano 1
€w¢ 20 p€Tpa. To puAKOC Wiag PAERAG sival Yevika PeyaAUTEPO
anod To Ndyog TnNG kal kabopileTal Kuping and TIG pWYHEG TWV
NETPWHATWY, HECQA OTIC OMOoiEC £Xel OIEIGOUTE! Kal NayIdeUTEI.

HopaloTeiakog Aopog MaoTou — AkponoAn EpgooU
O neaioTeiakdg dopoc MaoTdg BpiokeTal otn =kdAa Epeool.

2TNV KOPUPR Tou ATav XTiIopévn n apxaia AkponoAn Tng Epe-
oou.

ANoTeAEI TO VOTIOTEPO ANO Wia o€Ipd NPAICTEIAK®V JOPWV Nou
geypavifovtal otnv eupUTEPN MNEPIOXN Kal oxnNuaTiobnke oTnv
TeAeuTaia gdaon TnG NPAIoTEIaKNG dpaoTnpldTNTAG, NPIvV ano
16,5 ekaToupUpia Xpovia.

H dnuioupyia Tou cuv3EETal HE AVod0 WAYHATOC NOU KIVABNKE
ME MIkpR TaxUTNTa, dianépace Ta NAAIOTEPA HETAHOPPWHEVA
NETPWHATA Tou UNoBabpou, avaBoAwaos Ta naAaldTepa oTPW-
HaTa TwV NUPOKAAOTIK®WV OXNKATICHWY NoU KAAUNTAV TNV ne-
ploxn kai dnuiolpynoe éva ylyavTiaio 80A0 XWPiG va NpokAn-
B¢l npaioTeiakn €kpnén. To paypa Wwuxenke kal oTepeonoln-
BnkKe o HIKPO, OXETIKA, BABOG.

H 314Bpwon Twv NUPOKAACTIKWV NETPWHATWY MNOU KAMNOTE TOV
nepiéBaiav, anokAAUWe Tov EVTUNWOIAKO BOA0.ZTNV Kopupn
Tou, ekei mou kanote d€onole n apxaia akpomnoAn kal iowg
avéBalve n Zanew yid va ayvavrtewel To Alyaio, OTEKOUV On-
Mepa Ta epeinia Tou nUpyou Twv FateAoulwv.

HpaioTeiakog Adpog MuBapiou

Anod Ta Mo EVTUNWOIAKA NeaioTeiakd oikodopnuaTa Tng Aé-
oBou sival o neaioTelakog dopog (B0A0G) nou BpiokeTal aTnv
neploxn Tou gpdyuarog otn Movr MuBapiou, kovTa oTnv €-
napxiakr 036 Meootonou - EpecoU. MpokeiTal yia éva Aogpo
ME andTopeg nAayl€g, nou napouaidlel aTnAoEIdr KaTaTunon.

IxnUaTiobnke otnv TeAeuTaia @Acn TNG NPAICTEIQKNG dpa-
oTnp1dTNTag, npiv and 16,5 ekatoupupia xpovia Kal anoTeAEi
TO WeyaAUTepo and pia ogipd NPaioTelakwV dOPWV Mou guea-
viCovTal oTnv idia neploxn KaTd PAKOG Mia HEYAANG npaioTeia-
KNG PAERAG pe dieuBuvon A-A.

H dnuioupyia Tou guvdEeTal e Gvodo PAYHATOG MouU KIVABNKE
ME MIkpR TaxUTNTa, dianépace Ta NAAIOTEPA PETAHOPPWHEVA
neTpwuaTa Tou unoPadpou, avabdAwaoe Ta NAAaIOTEPA OTPW-
HaTa TV NUPOKAAQOTIK®V OXNKATICH®WV NoU KAAUNTAV TNV ne-
ploxn kai dnuioUpynaoe €va yiyavTiaio 60Ao Xwpig va NpokAn-
Bei npaloTeiakn €kpnén. To paypa Wwuxenke kal gTepeonoln-
Onke o€ PIkPO, OXETIKA, BABOG. H d1aBpwaon Twv NUPOKAACTI-
KOV NETPWHATWV NOU KANOTE Tov nepIEBalav, anokKAAUWe Tov
EVTUNWOIAaKO BOAO.
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Aopol - Hpaioteiakn KaAdépa Batoloag

Anod TIG peyaAUTepeg npaloTelakeg dopeG TNG AEoBou €ival n
neaioTeiakn kKaAdépa Tng Batoloag e SIGueTpo nou Eenepva
Ta 8,5 XIANopeTpa. O dpog KaAdEpa r KAAVTEPA MPOEPYETAl
ano Ta ionavikd (caldera: kalavi) kai nepiypagel 1o Bubioua
Tou avayAUQou nou oxnuaTileTal and Tnv KaTappeucn Tou n-
@aioTelakoU KWVOU €vOg ngaiaTeiou f Tn didBpwaon Twv Tol-
XWHATWV TOU N@aioTeiakoU KpaThpd.

To neaioTeio TnG Batoloag ouvdéeTal Pe Tnv kUpla neai-
oTelakn dpactnpioTnTa TnG AéoBou nou €AaBe xwpa npiv anod
18,5 €wg 17 ekaToupUpla Xpovia. AladoxXIKEG NPAICTEIAKES €-
KPNEEIg SIapopPWOav TNV eKTETAPEVN KAASEPA Kal NPOKAAE-
gav TNV Katappeuon Tng dUTIKAG NAEUPAC TOU NQPAIOTEIAKOU
K®VOU.

O1 Aogol nou nepiBaillouv onuepa Tn Batoloa anoteAouv Ta
opla TNG KaAdépag. MeTa Tov oxXNUATIONO TNG, HETAYEVEDTEPN
avaBAuon pAaypartog, oxnNUATIOE PIKPOUG NQAloTEIAKOUG 80-
Houg, nou napaTnpoUpE onuepa avausoa otn Batouoa kai Ta
Xidnpa. H udpobeppikn dpacTnpidTNTA Nou akoAouBnoe TNV
neaioTeiakn dpacn NPoKAAEoe TV anocdbpwaon TwV NETPW-
HATWV OTO E0WTEPIKO TNG KAASEPAG.

3TO MEYAAO Xpovikd diaoTnua nou népace and Tnv nepiodo
NMou TO NPAICTEIO NTAV EVEPYO, ONUEI®ONKAV EVTOVEG TEKTOVI-
KEG KIVNOEIG, d1aBpwan Kal KaTaoTpoPr TWV NETPWHATWV HE
anoTéAeopa va pnv diakpiveral eUKoAa n apxikn Hoper Tou.
QoTO00 NAPATNPWVTAG KAMOIOG NPOTEKTIKA TNV NEPIOXH HUMo-
pei va avTIAN®Osi To oxNKa TNG MEYAANG EAAEIWPOEIDOUG KaA-
0£pAg. ZTO E0WTEPIKO TNG AekAVNG opy1adel n BAGoTnon Adyw
Tou nAoualou €3APoug nou dnuioUpynaoe n anocabpwaon TwvV
NPAICTEIAK®OV NETPWHATWV.

Hepaioteiakn ®AéBa PiAiag

H noaioTeiakn eAEBa TnG ®iAiag anoTeAei Hia XapakTnpIoTIKn
YEWHOP®N nou dnuioUpynos n VEWTEPN n@aioTeiakn dpaaTtn-
p1oTNTa 0TN A£0B0, N onoia &ekivnoe npiv anod 17 ekatoppupia
Xxpovia.

H @A£Ba Tng diliag oxnuaTtiodnke and dicioducon dakiTikou
payuatog o npoUndpyovTa NPaioTEIaKa NETPWUATA Ta onoia
dnuioupyndnkav oTnv kUpIa GAcn TnG NPaAioTeIakng dpaoTn-
pIOTNTAG Npiv ano 18,5 £wg 17 ekatoppupla xpovia. H digio-
duon Tng AaBag oTa avwTepa oTpWUATa Tou @AoioU 0drynoe
oe WUEN kal gTepeonoinan TnG.

Ta neTpwpaTta nou nepiEBalav Tnv neaicTeiakn QAERa dia-
BpwBnkav PETA TO TEAOG TNG NPAICTEIAKNAG dpacTnpldTNTAG
€VW TO OAKITIKO NETpwHaA, avBekTikdTEPO oTn didBpwon, dn-
HIoUpYNOE TN YEWHOPPI NOU CTEPAVAVEI TO AOPO NAvw ano
TOV OIKIoNO TNG DiAiag.
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H@aioTei0 AvepoTIag

To noaioTeio Tng AvepdTiag eival éva and Ta kaAlTepa diatn-
pnuéva neaioTeia TnG AéoBou. EudiakpiTog sival o kpatnpag
TOU N@aioTeiou oTo BABOC TNG KOIAAdAg, evm ol yUpw nAayl€g
anoTeAolV Ta TOIXWHATA TOU KPatnpd. To XwpIo TnG AveUo-
TIAG €ival XTIOPEVO OTIG E0WTEPIKEG NAPUPEG TOU KPaTrhpa.

EVTUNWOIAKEG EIKOVEG NPAIOTEIAKWV EKXUTEWV PEUUATWV AG-
Bac navw o€ ngaioTeiakoUc TOPPouG euPavifovral otn Bopeia
NAEUPA TOU KAWMOU TNG AVEWOTIAG, KATA HNAKOG Tou dpOHoU
KaAAovng - Ziypiou.

O opilovTag TWV NQAICTEIGK®OV TOPPWV NApePBAAAETAl Kal
dlaxwpilel TIG KATWTEPEG NAAAIOTEPEG NPAIOTEIAKEG EKXUTEIG
AaBag nou epgavifovral €vrova EaANOIWPEVEG OTN VOTIA
NAgUPd Tou KAWMNOU TNG AVEUOTIAG, and TIG VEWTEPESG MOU EU-
@avifovtal otn Bopia NnAeupd kai gaiveral va TonobeTouvTal
navw and Ta NUPOKAAoTIKA NETPWHATA.

To noaioTelo TnG AvepoTiag fATav evepyod npiv and 17 ekatop-
pUpIa xpovia.

HpaloTeiakog Adpog MRdupvag
AnoO Ta MI0 EVTUNWOIAKA NQAloTEIaKd olkodounuaTa Tng Ag-

oBou gival o neaioTeiakdg dopog (B0A0G) nou BpiokeTal aTn
MnRBupva.

To KAoTPO Kal 0 OIKIoOKOG TNG MRBuvag XTioTnKav Navw oTov
neaioTeiakd SOPo nMou oxnuaTtioTnke and avodo WAaypaTog
oTnV TeAeuTaia QAcn TNG NPAICTEIAKNAG dpacTnPIOTNTAG TNG
AéoBou, npiv ano 16,5 ekatoppupia xpovia.

H dnuioupyia Tou ouVv3EETal HE AVod0 WAYHATOG NOU KIVABNKE
ME WIKpn TaxuTnTa, dianépace Ta NAAIOTEPA WETAMOPPWHEVA
NETPWHATA Tou unoBdbpou, avaBoAwaoe Ta NnaAaidTepa oTPW-
HATA TWV NUPOKAACTIK®V OXNHATIOH®V NOU KAAUNTAV TV ne-
ploxn kai dnuioUpynaoe €va yiyavTiaio 60Ao Xwpic va NpokAn-
Bei npaioTeiakn €kpn&n. To paypa wuxbnke kalr agTepeonoln-
Onke o PIKPO, OXETIKA, BABOG. H d1aBpwaon Twv NUPOKAACTI-
KWV NETPWHATWYV NOU KAMOTE Tov NepIEBaAiav, anokaAuye Tov
EVTUNWOIAKO BOAO.
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HaioTelakog Aaipog MNéTpag

O peydAog Bpaxog Tng Navayiag nou deonolel 0To KEVTPO TOU
oIKIoWoU Tng MéETpag, anoTeAei éva ngaioTeiakd oikodounua
nou ovopadeTal NeaioTelakdg Aaipog.

O1 npaioTeiakoi Aaipoi, gival cwAnvoeldeic aywyoi nou dloxe-
TelouV PEUCTO WAYHA OTNV EMNIPAVEIA TNG YNG CUVIEOVTAG THV
ME To BAAapo paypaTog, o onoiog BPioKETAl OTO ECWTEPIKO TOU
ynivou @AoloU kai TpopodoTei £va ngaioTelo.

O neaioTelakog Aaigog ndvw oTov onoio XTioBnke n ekkAnaia
Tng Mavayiag Tng NMuko@iAouoag anoTeAei €va MAEUPIKO N-
(AIOTEIOKO aywyo TOV onoio TPo@podoToUsE e avdOEeCITIKNA
AaBa o unoyelog PaypaTikog 6alapog Tou ngaioTeiou Tou Ae-
néETUPVOU.

Ta neTpwpaTa nou nepiEBalav Tov NPaioTeiako Aaipo diaBpw-
Bnkav PETA To TEAOG TNG NPAICTEIAKNC dpaoTnpIOTNTAG EVM N
avdeoITIKn AdBa kabwg nTav aveekTIkoTepn oTn diappwan,
dnuioUpynaoe To peyalo Bpaxo Tng MeTpac.

HopaioTeiakn PAEBa AuAdki MNéTpag

H nopaioTeiakn @AEBa oTo AuAdki TG MéTpag anoTeAei Yia xa-
PAKTNPICOTIKN YEWHOP®N nou dnuioUpynoe n VEMTEPN N@ai-
aTeiakn dpaoTtnpioTnTa otn A£oBo, n onoia Eskivnoe npiv anod
17 exaToppUpia xpovia.

H @A&Ba oto AuAdaki oxnuaTiobnke ano disicduan SakiTikou
payuaTog o€ npoUndapxovTa NgaioTeiakd NETpWUATA Ta onoia
dnuioupynBdnkav oTnv KUpla ¢acn TNG NPaicTeiakng dpaotn-
pIOTNTAG Npiv ano 18,5 éwg 17 ekatoppUpia xpovia. H dicio-
duon TnG AABag oTa avwTepa oTPWHATA Tou PAoloU odrynos
o WUEN kal oTepeonoinan Tng.

Ta neTpopata nou nepiEBalav Tnv noaioTeiakn QAERa dia-
BpwOnkav PETA To TEAOG TNG NPAIOTEIAKNG dpaoTnpldTNTAg
EV® TO JaKITIKO NETPWHA, avlekTIkOTEPO oTn diaBpwaon, dn-
HIoUpYNOE TN YEWHOPPN NOU OTEPAVWVEI TO AOPO 0TO AUAAKI.

HoaioTeio AenéTtupvou — Aodpor NMpoenTn HAia kair Bi-
YAag

To n@aioTeio Tou AenéTupvou, €ival To PeyaAUTeEpo n@ai-
oTEIaKO KEVTPO TNG AEoBou. ApxIKa dnuioupyndnke éva pe-
yaho oTpwparongaioTeio oTn Bopeia AéoBo. Bialeg npaioTeia-
KEG ekpnEeigc Nou akoAouBnoav dnuiolpynoav pia Peyain n-
@aioTeiakn kaAd€pa. H neaioTteiakn dpaoTnpioTnTa CUVEXi-
00nKe, Kal 0TO E0WTEPIKO TNG MEYAANG KaAdEpag dnuioupyn-
Onkav dUo peydaAol NgaioTeiakoi dOUOoI Nou EpTacav os UYog
Ta 968 pETpa, oxnuaTidovrag Tig Kopugeg MpopnTng HAiag kai
BiyAa.

PRI Lo S e AL T YT Y
sEdas b "'_',.u“j':?“i:: 5

H udpoBepuikf dpaoTnpiOTNTA MoU akoAolBnos TNV neai-
oTelakn dpAcn NPOKAAETE TNV anocddpwaon TWV NETPWHATWV
OTO E0WTEPIKO TNG KAADEPAG dNUIOUPYWVTAG EKTETAMEVEG LW~
VEG NUPITI®OONG AAAA KAl TA KOITACPATA OTUNTNPIAG, OTa onoia
oeiAel TO OVOUa TOU O OIKIOWOC TNG STUWNC. Ta KoiTaopaTa
auTd ixav oTpaTnyikn onuacia kata Tn didpkeia Tou Meoai-
wva AOY® TNG algoaTaTiknG dpaong Tou neTpwuaTtog. NoTia
TNG ZTUWNG OTO ECWTEPIKO TNG KAADEPAG EVTONICONKE €va ano
Ta peyaAUTepa yewBeppika nedia Tng AEoBou.

Hoaioteiakn ®AEBa AAupavTov

Mia evTunwolakn €ikova digioduong ngaioteiakoU UAIKoU oTa
naAaioTepa PETAPOPPWMUEVA NETPWUATA TOU unoBaBpou TnG
NéoBou epgavileTal atnv nepioxn TnG Mayavng. =Tnv Toun
Tou AaTopeiou epgaviletal n eAeBIkn dieioduon neaioTeiakou
UAIKOU PEOA O€ NaxuoTpwHaTWOEIC KpUGTAAAIKOUG aoBeaTo-
ABoug, n onoia 6pwg dev POBAvel PEXPI TNV EMNIPAVEId KABWG
TNV okenalel To TEAEUTAIO ENIPAVEIQKO OTPWHA ACBECTOAIBOU.

ZeAida 13
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Anuioupynenke katd Tn SIAPKEIQ TNG VEWTEPNG NPAICTEIAKNAG
dpacTnpioTnTag otn A€oBo, n onoia Eekivnoe npiv and 17 e-
KaTouuUpla xpovia.

HopaioTeiakn PAEBa MROupvag

H neaioTeiakn eA£Ba Tng MRBupvag, sival opaTr oTo dpouo
nou ouvdeel TN MABupva Pe To Bageld kal anoTteAei pia xapa-
KTNPIOTIKN YEWMOP®N nou dnuioUpynos n VEWMTEPN n@ai-
oTelakn dpaatnpioTnTa otn AéoBo, n onoia Eekivnoe npiv anod
17 ekatoppUpia Xpovia.

H @A€Ba Tng MABupvag oxnuatiodnke ano dicicduon dakiTi-
KoU HAaypaTtog os npoUndpxovTa NeaioTeIaka NETpOPATA Ta
onoia dnuioupynénkav ornv Kupla @Aacn TNG NPAIOTEIAKNAG
dpacTnpIOTNTAG Npiv ano 18,5 éwg 17 skaToppUpia xpodvia. H
dlgioduon Tou PAYNATOG OTA AVTEPA CTPWHATA TOU (PAoIoU
odnynoe o YUEN Kal aTepeonoinon TnG.

Ta neTpwpata nou nepiEBaiav Tnv noaioTeiakr QAERa dia-
BpwOnkav PETA TO TEAOG TNG NPAICTEIAKNAG dpacTnpldTATAC
evw N OakITIKA AdBa, avBekTikOTEPN oTn diaBpwaon, dnuioUp-
YNOE TN YEWHOP®I NoU napaTneoUpe oRPepa aTov dpduo Mn-
Bupvag - Bageiou.

KaAdépa Aypag

H neaioTeiakn kaAdépa Tng Aypag, He dIAUETPO 6,5 XIAIOuE-
Tpa, €ival pia and TIG VEMTEPEG NPAIOTEIAKEG DOMEG TNG AE-
oBou kal BpiokeTal voTia and Tnv naAaidTepn TnG KaAdEpa TnG
BaToUoag.
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To ngaioTeio TNG Aypag CUVOEETAI HE TN VEWTEPN NPAIOTEIAKN
dpaoTnpioTnTa ornv AéoBo n onoia Eekivnoes npiv anod 17 e-
KaTopuUpla xpovia. AladoxIKEG NPAIOTEIAKEG ekphEeig Slapop-
Qwoav TNV KaAa diatnpnuévn KaAdépa.

O oIkIonOG TNG Aypac sival XTIOPNEVOG 0T JUTIKA E0WTEPIKA
nAgupd TnG kaAdepag. O1 Adgol nou nepiBdAlouv onpepa TNV
‘Aypa anoTeAoUV Ta 0pia TNG KaAdEpAg.

Mapda To peydalo Xpoviko S1doTnua nou népace and Tnv nepi-
000 nou To N@aioTelo NTav evepyo, diaTnpei kaAuTtepa anod
KABe AAAn doun To XapakTnpIoTIKO axnKa TnG KaAdépac.

NewTepn TekTOVIKR dpacTtnpioTnTa dnuioupynoe Tnv £€odo
TOU Udpoypa@IkoU JIKTUOU OTn VOTIA NMAEUpPA TNG KaAdEpag
nou anooTpayyilel TNV NPAICTEIQKN Aekavn.

(NOAITIKA, 29 Iavouapiou 2019, NAnpogopicg — EIKOVEG:
http://www.lesvosgeopark.gr/%ce%b7%cf%86%ce%b1%c
€% af%cf%83%cf%84%ce%b5%ce%b9%ce%b1,
https://www.politikalesvos.gr/i-lesvos-ton-
ifaisteion/?fbclid=IwAR1v7m3KtOV5HO fWilL3rtZXSbi3FuilR
TvMYfh8RkvX-t4bQ3NDxwX1wRA)
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NMPOZ®OPA EPTAzIAz

Jobilitl

GEOTECHNICS

Principal Geotechnical Engineer
Dear Geotechnical Engineers,

To start 2019 we are helping an infrastructure consultancy in
London to find either a motivated Senior Geotechnical Engi-
neer seeking their next career step or an experienced Princi-
pal Geotechnical Engineer looking for a change. Details of
the position are below.

In 2019 we will continue to try and promote the geotechnical
sector and networking among our industry specialists and
any suggestions on how we can achieve this better is wel-
comed.

Position: Principal Geotechnical Engineer (Permanent)

Company: Independent civil and structural engineering de-
sign partnership

Office Location: Watford (Greater London)
Experience: 10 Years +
Salary Range: £45k to £55k

Benefits: Includes: health insurance, 25 days annual leave,
pension, interest free travel loan and cycle to work scheme.

Sectors: Infrastructure (Rail & Highways), industrial, com-
mercial, retail and

Description of Position:

The position offers an excellent opportunity for either a mo-
tivated Senior Geotechnical Engineer seeking their next ca-
reer step or an experienced Principal Geotechnical Engineer
looking for change.

Working closely with the Geotechnical Technical Manager the
main responsibilities include:

- Leadership, oversight and responsibility for technical de-
livery.

- Geotechnical design
- Technical report writing, checking & reviewing.
- Mentoring of junior staff.

- Assisting the Technical Manager with day to day manage-
ment of Geotechnical Team.

Key Skills:

- Competent in geotechnical design.

- Advanced working knowledge of geotechnical design soft-
ware.

- Excellent written and verbal communication skills.

- Leadership and mentoring.

- Client interfacing and management.
- Commercial awareness.
- Ability to work within set budgets and timescales.

- Proven track record of delivery.
Qualifications:

BEng or BSc in a relevant Civil Engineering or Geological Dis-
cipline.

MEng or MSc in related Geotechnical subject an advantage.
Chartered Status with relevant professional body.
Jobiliti Geotechnics

Jobiliti Geotechnics is managed by professional engineers
and our goal is to promote the geotechnical sector and net-
working among our industry specialists.

Established and run by geotechnical engineers in 2016, Jobil-
iti Geotechnics pays geotechnical professionals to refer suc-
cessful geotechnical candidates to a vacant position. We are
developing relationships with major academic institutions
and other geotechnical professional associations. All candi-
dates will be assisted and reviewed beforehand by geotech-
nical engineers. Employers will have access to our geotech-
nical advisor’s CV to confirm their credentials. Ensures only
the most suitable quality candidate is put forward. Ensures
profits made within geotechnics stays in the community. Sup-
port your own! Ultimately we want to develop a long term
business relationship with clients and candidates.

Kind regards,

Jobiliti Geotechnics

Jobilitl

GEOTECHNICS

Email: geotechnics@jobiliti.com
Phone: +44 (0)78 5711 6649
Website: www.jobiliti.com

(n avakoivwon €otaAn otov EkdOTN anod Tov OWoTiyo Kaén-
ynT EMM kar péhog Tng EEEEMM k. NMauAo Mapivo).
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NMPOZEXEIZ
FEQTEXNIKEZ
EKAHAQZEI2

Ma TIG NaAaIdTEPEG KATAXWPNTEIG NEPICCOTEPEG NANPOPOPIES
Mnopouv va avalntnBolv oTa nponyoUWeva TeUXN TOU «Me-
p1odikoU» Kal OTIG NapaTIBEPEVEG I0TOCENIDEG.

International Conference on Geotechnics - Fundamentals and
Applications in Construction: New Materials, Structures,
Technologies and Calculations (GFAC 2019), 6 - 8 February
2019, Saint Petersburg, Russia, http://geo-
conf2019.spbgasu.ru/en

4™ Annual URBAN UNDERGROUND SPACE & TUNNELLING
25th - 27th March 2019, Singapore, http://email.marcu-
sevans-lse.com/files/amf marcus evans/project 3935/AS-
IF5039 - Catherine.pdf

ICASGE’19 International Conference on Advances in Struc-
tural and Geotechnical Engineering 2019, 25 - 28 March
2019, Hurghada, Red Sea, Egypt, http://icasge.com/confer-
ence/308

Ground Engineering Instrumentation and Monitoring 2019
Sharing best practice and driving project efficiency, 26 March
2019, London, United Kingdom, https://monitor-
ing.geplus.co.uk

13th Australia New Zealand Conference on Geomechanics
2019, 01 + 03-04-2019, Perth, Australia, http://geomechan-
ics2019.com.au

AFRICA 2019 Water Storage and Hydropower Development
for Africa, 2-4 April 2019, Windhoek, Namibia, www.hydro-
power-dams.com/pdfs/africal9.pdf

EGU General Assembly 2019, NH9.12 Natural hazard impacts
on technological systems and infrastructures, 7-12 April
2019, Vienna, Austria, https://meetingorganizer.coperni-
cus.org/EGU2019/session/32510

OMIS 2018 8th Conference of Croatian Geotechnical Society
with international participation Geotechnical challenges in
karst - Karl Terzaghi and karst in Croatia 110 years ago, 11.-
13. April 2019, Omis, Split, Croatia, www.hgd-cgs.hr/savjeto-

vanja/omis-2019

IICTG 2019 2nd International Intelligent Construction Tech-
nologies Group Conference “Innovate for Growth, Collaborate
for Win-Win”, 23-04-2019 - 25-04-2019, Beijing, China,
www.iictg.org/2019-conference

WTC2019 Tunnels and Underground Cities: Engineering and
Innovation meet Archaeology, Architecture and Art
and ITA - AITES General Assembly and World Tunnel Con-
gress, 3-9 May 2019, Naples, Italy, www.wtc2019.com

3™ Meeting of EWG Dams and Earthquakes An International
Symposium, May 6-8, 2019, Lisbon, Portugal,
http://ewg2019.Inec.pt

2019 Rock Dynamics Summit in Okinawa, 7-11 May 2019,
Okinawa, Japan, www.2019rds.org

International Conference on Silk-roads Disaster Risk Reduc-
tion and Sustainable Development, May 11-12, Beijing,
China, www.sidrr.com

4% Joint International Symposium on Deformation Monitoring
(JIsbM), 15 to 17 May, 2019, Athens, Greece,
www.jisdm2019.survey.ntua.gr

TRANSOILCOLD 2019 Transportation Soil Engineering in Cold
Regions, 20 -23 May 2019, St. Petersburg, Russia,
http://conf-geotech.wixsite.com/transoilcold2019

O3 D

S AZONS

15th International Congress of the Geological Society of Greece
Athens, 22-24 May 2019

15th International Congress of the
Geological Society of Greece
22-24 May 2019, Athens, Greece
www.qgsqg2019.gr

The International Congresses of the Geological Society of
Greece are multidisciplinary earth science events, focusing
on, but not limited to, the broader Aegean region and its sur-
roundings, with the view to highlighting the contribution of
geosciences to the study of natural resources, natural haz-
ards and environment.

GSG 2019 aims at bringing together geoscientists from all
over the world and to providing a forum where scientists, es-
pecially early career researchers, will present their research
work in all fields of geosciences.

GSG 2019 is organized in sessions, grouped under broad
thematic headers.

GENERAL SESSIONS

T1 Stratigraphy, Palaeontology and Sedimentology
T2 Geodynamics, Tectonics and Structural Geology
T3 Geophysics and Seismology

T4 Geochemistry, Mineralogy, Petrology, Economic Geol-
ogy, Volcanology

T5 Geomorphology, Quaternary Geology and Geoarchaeol-
ogy

T6 Geo-Energy: Energy Resources, Geothermy

T7 Natural Hazards

T8 Marine Geology and Oceanography

T9 Engineering Geology, Hydrogeology and Environmental
Geology

T10 Geology and Society: Geo-environmental education and
Sustainability, Geological Heritage

T11 Geoinformatics: Remote Sensing and Information Tech-
nology in Geosciences

T12 Atmospheric Sciences
SPECIAL SESSIONS

T1.S1 Updating Paleontology and Stratigraphy in Greece
and Eastern Mediterranean
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T2.S51 The Hellenic Subduction, the North Anatolian Fault
and the Aegean back-arc deformation: how do they
interact in space and time?

T3.S1 Statistical Seismology

T3.52 Seismicity & Geodynamics in the Ionian Islands and
the Corinth Gulf

T3.S3/T11.S3 HELPOS: Hellenic Plate Observation System

T4.S1 Geochemical mapping for environmental and re-
source management

T4.S2 Insights into the Nature of the Earth’s Upper Mantle
approached from the study of Ophiolites and Vol-
canic Rocks

T6.S.1 Advances in Hydrocarbon Exploration
T7.S1 Natural hazards under climate change impact

T7.S2 New advances in InSAR and GNSS techniques and
their applications for geohazards

T7.53 The Geohazard supersites initiative with emphasis
on the Greek supersite (Enceladus)

T10.S1. Highlighting, Protection and management of Ge-
osites

T11.S1 Innovative Sensing Techniques for Geohazards

T11.S2 Soft Computing and Intelligent Methods in Geosci-
ences

WORKSHOPS - SHORT COURSES - SEMINARS

T4.W1  Workshop on Global-Scale Geochemical Mapping
T9.W1 Free and open source tools for groundwater re-
sources management

T11. W1 Geoinformatics: Earth Observation - GIS free &
open software, data and platforms

Contact Information

NB EVENTS

5, Adrianoupoleos str.
55133 Thessaloniki, Greece
+30 2310-223461

e-mail: info@nbevents.gr
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International Course on GEOTECHNICAL and STRUCTURAL
MONITORING, 27-31 May 2019, Rome, Italy, www.geotech-
nicalmonitoring.eu

Underground Construction Prague 2019, June 3-5, 2019,
Prague, Czech Republic, www.ucprague.com

ICOLD 2019 Annual Meeting/Symposium, June 9-14, Ottawa,
Canada, www.icold-cigh2019.ca

VII ICEGE ROMA 2019 - International Conference on
Earthquake Geotechnical Engineering, 17 - 20 June 2019,
Rome, Italy, www.7icege.com

ICONHIC2019 - 2nd International Conference on Natural
Hazards and Infrastructure, 23-26 June 2019, Chania, Crete
Island, Greece, https://iconhic.com/2019/conference

COMPDYN 2019 7% International Conference on Computa-
tional Methods in Structural Dynamics and Earthquake Engi-
neering, 24-26 June 2019, Crete, Greece, www.compdyn.org

IS-GLASGOW 2019 - 7th International Symposium on Defor-
mation Characteristics of Geomaterials, 26 - 28 June 2019,
Glasgow, Scotland, UK, https://is-glasgow2019.0rg.uk

cmn 2019 -Congress on Numerical Methods in Engineering,
July 1 - 3, 2019, Guimaraes, Portugal, www.cmn2019.pt

International conference on clay science and technology,
Meeting of the European Clay Groups Association (ECGA)
jointly with the 56 annual meeting of The Clay Minerals So-
ciety (CMS) and the 6™ Mediterranean Clay Meeting (MCM),
1 - 5 July 2019, Paris, France, https://euroclay2019.sci-
encesconf.org

7th Asia-Pacific Conference on Unsaturated Soils, August
23~25, 2019, Nagoya, Japan, www.jiban.or.jp/e/activi-
ties/events/20190823-25-seventh-asia-pacific-conference-
on-unsaturated-soils

The 17th European Conference on Soil Mechanics and Ge-
otechnical Engineering, 15t - 61" September 2019, Reykjavik
Iceland, www.ecsmge-2019.com

SECED 2019 Conference Earthquake risk and engineering to-
wards a resilient world, 9-10 September 2019, Greenwich,
London, U.K., www.seced.org.uk/2019

15th International Benchmark Workshop on Numerical Anal-
ysis of Dams, 9th - 11th September 2019, Milano, Italy,
www.eko.polimi.it/index.php/icold-bw2019

3rd International Conference “Challenges in Geotechnical En-
gineering” CGE-2019, 10-09-2019 - 13-09-2019, Zielona
Gora, Poland, www.cgeconf.com

14th ISRM International Congress, 13-18 September 2019,
Iguassu Falls, Brazil, www.isrm2019.com

12t Asian Regional Conference of IAEG, 23 ~ 27 September
2019, Jeju Island, Republic of Korea (South Korea),
www.iaegarcl2.org

o3 O

1%t MYGEC 1%t Mediterranean Young Geotechnical Engineers
Conference, Double Events - MYGEC & EYGEC, 23-24%" Sep-
tember, 2019, Bodrum, Mugla, Turkey,
http://mygec2019.org

27t EYGEC 27%" European Young Geotechnical Engineers
Conference, Double Events - MYGEC & EYGEC, 26-27%" Sep-
tember, 2019, Bodrum, Mugla, Turkey, http://eygec2019.0rg

3rd ICTITG International Conference on Information Technol-
ogy in Geo-Engineering, Sep. 29-02 Oct., 2019, Guimaraes,
Portugal, www.3rd-icitg2019.civil.uminho.pt

11% ICOLD European Club Symposium, 2 - 4 October 2019,
Chania Crete - Greece, www.eurcold2019.com

4° MaveAAnvio Zuvedpio AVTICEIOUIKNG Mnxavikng kar Texvi-
KAG ZeiopoAoyiag 20 Xpovia Merd..., ABriva, 4-6 OkTwpBpiou,
2019, www.eltam.org
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XVII African Regional Conference on
Soil Mechanics and Geotechnical Engineering
07-09 October 2019, Cape Town, South Africa
www.arc2019.org

The South African Institution of Civil Engineering cordially in-
vites all our colleagues from Africa and beyond to attend the
17th African Regional Conference on Soil Mechanics and Ge-
otechnical Engineering.

Hosted in one of the continent's most iconic cities, this con-
ference will serve practitioners, academics and students of all
geotechnical backgrounds. The conference will take place at
the Cape Town International Convention Centre (CTICC) of-
fering world class conferencing facilities in the heart of South
Africa's mother city and will offer extensive opportunities for
Technical Committee Meetings, Workshops, Seminars, Exhi-
bitions and Sponsorships. Exciting Technical Visits, including
tours to the famous Robben Island, await.

The main theme of the 17®" ARCSMGE is “Innovation and
Sustainability in Geotechnics for Developing Africa”.
The theme originates from the fact that Africa as a whole
suffers from a pronounced infrastructural deficit when com-
pared to other developed countries and regions.

Therefore, both innovative and sustainable infrastructure is
crucial for Africa’s economic integration. As such, the vision
of improved geotechnics is a positive notion directed at the
development of the continent.

List of Topics

Analysis/modelling

Case studies

Lateral support, slopes, piled foundations and design
Ground improvement

Laboratory testing/soil characterisation

Mechanically stablised ground

Site characterisation

Tailings and landfills

Other

Contact

PO Box 10125

Cinda Park

1463

Tel: +27 (0) 82 323 3910
E-Mail: info@arc2019.org
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2019

AYGE

7" African Young

Geotechnical Engineers Conference

7th African Young Geotechnical Engineers
Conference
6 October 2019, Cape Town, South Africa
www.arc2019.org/ayge-landin

The 7th African Young Geotechnical Engineers' Conference
will take place on 6 October 2019, the day preceding the Af-
rican Regional Conference (ARC) opening. The conference
venue will be shared with the ARC delegates to initiate dia-
logue between junior and senior engineers while young ge-
otechnical engineers acquaint themselves with the industry
standards, new geotechnical developments and resources
available to further their careers.

The YGE conference provides an approachable audience
within a vibrant environment where young presenters under
the age of 35 are encouraged to exercise their presentation
and technical writing skills on a continental platform.

Conference Secretariat
Yolandé van den Berg

Email: ayge@arc2019.0rg
Cell: +27 (0)82 323 3910
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HYDRO 2019 Concept to closure: practical steps, 14-16 Oc-
tober 2019, Porto, Portugal, www.hydropower-
dams.com/hydro-2019

XVI Asian Regional Conference on Soil Mechanics and Ge-
otechnical Engineering, 21 - 25 October 2019, Taipei, China
www.1l6arc.org

2019 GEOMEAST International Congress & Exhibition, 10 -14
November 2019, Cairo, Egypt, www.geomeast2019.0org

XVI Panamerican Conference on Soil Mechanics and Geotech-
nical Engineering, 18-22 November 2019, Cancun, Quintana
Roo, Mexico, http://panamerican2019mex-
ico.com/panamerican

YSRM2019 - The 5th ISRM Young Scholars’ Symposium on
Rock Mechanics and REIF2019 - International Symposium on
Rock Engineering for Innovative Future - Future Initiative for
Rock Mechanics and Rock Engineering - Collaboration be-
tween Young and Skilled Researchers/Engineers - 1-4 De-
cember 2019, Okinawa, Japan, WWWw.ec-
pro.co.jp/ysrm2019/index.html

GEOTEC HANOI 2019 The 4% International Conference on
Geotechnics for Sustainable Infrastructure Development, No-
vember 28 - 29, 2019, Hanoi, Vietnam, https://geotechn.vn

15th International Conference on Geotechnical Engineering,
and 9th Asian Young Geotechnical Engineers Conference, 05
+ 07-12-2019, Lahore, Pakistan, http://www.pges-pak.org

O3 D

14th Baltic Sea Geotechnical Conference 2020
25 + 27 May 2020, Helsinki, Finland

Organiser: Finnish Geotechnical Society

Contact person: Leena Korkiala-Tanttu

Email: leena.korkiala-tanttu@aalto.fi

Website: http://www.ril.fi/en/events/bsgc-2020.html
Email: ville.raassakka@ril.fi
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Nordic Geotechnical Meeting
27-29 May 2020, Helsinki, Finland

Contact person: Prof. Leena Korkiala-Tanttu
Address: SGY-Finnish Geotechnical Society,
Phone: +358-(0)50 312 4775

Email: leena.korkiala-tanttu@aalto.fi
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EUROCK 2020 Hard Rock Excavation and Support, 14-19
June 2020, Trondheim, Norway, www.eurock2020.com

(C- -0

DFI Deep Mixing 2020
15 to 17 June 2020, TBD, Gdansk, Poland

Organizer: Deep Foundations Institute

Contact person: Theresa Engler

Address: 326 Lafayette Avenue, Hawthorne, NJ 07506, USA
Phone: 19734234030

Fax: 19734234031

Email: tengler@dfi.org

Website: http://www.dfi.org

Email: staff@dfi.org
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International Conference on

'1_' EL‘!"L— Geotechnical Engineering Education
G!EE S

T~
- June 24-25,2020 | Athens, Greece

2020
www.erasmus.gr/microsites/1168

The Conference Geotechnical Engineering Education 2020
(GEE2020) is organized by the Technical Committee TC306
for Geo-Engineering Education of the International Society
for Soil Mechanics and Geotechnical Engineering (ISSMGE),
under the auspices of the Hellenic SSMGE and the School of
Civil Engineering of the National Technical University of Ath-
ens.

The International Conferences on Geotechnical Engineering
Education are now well established since TC306 took over
their organization under the auspices of ISSMGE. The confer-
ence in Athens will be the fifth, after Sinaia, Romania (2000),
Constantza, Romania (2008), Galway, Ireland (2012) and
Belo Horizonte, Brazil (2016). The proceedings of the 2008,
2012 and 2016 conferences are available through the Online
Library of ISSMGE.

The Conference GEE2020 has two priority themes (in addition
to more typical education themes such as curricula, course-
work and educational material) that include: (A) two-way in-
teraction between industry and academia for co-production
of educational material and curriculum development and (B)
familiarizing young geotechnical faculty and late-stage PhD
candidates with research-based good practices in engineer-
ing education. Priority theme (B) will be reinforced by award-
ing —on a competitive basis- the surplus of the conference to
covering the expenses of young geotechnical engineering re-
searchers participating in engineering education conferences.

The organizing committee of GEE2020 plans to set a standard
for a “next generation” conference by opening it to remote
participants through the internet. Invited presentations and
panel discussions will be broadcasted with live streaming. In
addition, some key lectures will be videotaped, edited and
made available online. The design and the publicity of the
conference aim to make it attractive to a critical mass of par-
ticipants contributing papers and of active attendees. These
features, together with publishing the proceedings online im-
mediately after the conference, will maximize its impact.

Guidelines for abstract submission will be available by Jan-
uary 15, 2019.

Contact

Conference Organizing Committee gee2020ath-
ens@gmail.com

Conference Secretariat info@gee2020.org
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E-UNSAT

2020

Eass i
LISBOA « PORTUGAL e
—

4th European Conference on Unsaturated Soils -
Unsaturated Horizons
24-06-2020 = 26-06-2020, Lisbon, Portugal
https://eunsat2020.tecnico.ulisboa.pt

The Instituto Superior Técnico (IST), Lisbon, in collaboration
with Delft University of Technology (TUDelft), The Nether-
lands, and Universitat Politécnica de Catalunya (UPC), Barce-
lona, are organizing E-UNSAT2020 - 4th European Confer-
ence on Unsaturated Soils.

THEMATIC SYMPOSIA

e Climate Stresses

e Environmental Geotechnics
e Energy Geotechnics

e From Micro to Macro

e Linear Infrastructures

e Nano-Micro Technology

e Bio-Inspired Technology

e Powder-Grain Technology

Any topic related to unsaturated soils and rock me-
chanics and geoengineering
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Unsaturated Horizons...

Contact Us

e-mail : info@eunsat2020.tecnico.ulisboa.pt
Address

IST, DECivil

Av Rovisco Pais, 1

1049-001 Lisboa
Portugal

Telephone (+351) 21 841 84 22
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Geotechnical Aspects of
Underground Construction in Soft Ground
29 June to 01 July 2020, Cambridge, United Kingdom

Organiser: University of Cambridge

Contact person: Dr Mohammed Elshafie

Address: Laing O'Rourke Centre, Department of Engineer-
ing, Cambridge University

Phone: +44(0) 1223 332780

Email: me254@cam.ac.uk

o3 D

TORINO 2020

grenoble - mileno

16th International Conference of the Interna-
tional Association for Computer Methods and
Advances in Geomechanics - IACMAG
29-06-2020 + 03-07-2020, Torino, Italy

The 16th International Conference of the International Asso-
ciation for Computer Methods and Advances in Geomechanics
(15IACMAG) will be held in Turin, Italy, 29 June - 4 July 2020.
The aim of the conference is to give an up-to-date picture of
the broad research field of computational geomechanics.
Contributions from experts around the world will cover a wide
range of research topics in geomechanics.

Pre-conference courses will also be held in Milan and Greno-
ble.

Contact Information

Contact person: Symposium srl

Address: via Gozzano 14

Phone: +390119211467

Email: info@symposium.it, marco.barla@polito.it

@
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EUROGEO WARSAW 2020 7t European Geosynthetics Con-
gress, 6-9 September 2020, Warsaw, Poland, www.euro-
geo?.org
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37t General Assembly
of the European Seismological Commission
6 to 11 September 2020, Corfu, Greece
www.esc-web.org

(C249-0)

6" INTERNATIONAL
CONFERENCE
ON GEOTECHNICAL

»
ISC 6 AND GEOPHYSICAL SITE

CONFERENCE

sUDAPEST CHARACTERISATION

7-11 September 2020

6th International Conference on Geotechnical
and Geophysical Site Characterization
07-09-2020 + 11-09-2020, Budapest, Hungary
www.isc6-budapest.com

Organizer: Hungarian Geotechnical Society
Contact person: Tamas Huszak

Address: Muegyetem rkp. 3.

Phone: 0036303239406

Email: huszak@mail.bme.hu

Website: http://www.isc6-budapest.com

Email: info@isc6-budapest.com
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3rd International Symposium on Coupled
Phenomena in Environmental Geotechnics
October 28th — 29th, 2020, Kyoto, Japan
https://cpeg2020.0r

CPEG2020 is organized under the auspices of the Technical
Committee TC215 (Environmental Geotechnics) of ISSMGE,
and follows the very successful first two CPEG symposiums
held in Torino (Italy) in 2013, and in Leeds (UK) in 2017.

CPEG2020 will be hosted in conjunction with the Japanese
Geotechnical Society (JGS) and Kyoto University, and it will
be followed by the ‘Fifth World Landslide Forum’ from No-
vember 2nd, making this a great opportunity to join both
ISSMGE events in the Ancient Capital of Japan.

As we polish the details of the symposium, we will update the
CPEG2020 website with further information, including key-
note speakers, detailed symposium themes, and key dates.
Please, keep the address of this site (www.cpeg2020.0rg)
among your bookmarks for updated information.

o3 D

5™ World Landslide Forum Implementation and Monitoring
the USDR-ICL Sendai Partnerships 2015-2015, 2-6 Novem-
ber 2020, Kyoto, Japan, http://wlf5.iplhg.org

(C- -0

EUROCK 2021
the ISRM European Rock Mechanics Symposium
June 2021, Torino, Italy

3 O

. A
U N sAT2022 The 8 International Conference on
Unsaturatad Soils, Milos Island, Greace

UNSAT2022
8th International Conference on Unsaturated
Soils
June or September 2022, Milos island, Greece
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Evacuation underway after giant rockfall blocks
Bureya River, Russia

Urgent measures are underway this week after a 'large
and unusual’ landslide that took place last month in re-
mote Khabarovsk region, southern Russia, blocked Bu-
reya River. The water level is now rising above the
newly formed natural dam, forcing authorities to issue
evacuation orders for downstream villages. This is the
largest landslide event in Russia in recent years.

Some 34 million m3 (1 200 698 668 ft3) of rocks suddenly fell
into the river sometime around December 11, 2018, sparking
numerous theories, including a meteor strike and an alien at-
tack.

The event took place at 50.559, 131.472, some 75 km (46

miles) from the village of Chekunds, where river level is rising
a few centimeters each day.

According to The Siberian Times, a state of emergency has
been declared for Verkhnebureysky district of Khabarovsk re-
gion and the Bureysky district of Amur region due to flood
threat. Officials have called in the army to help evacuate res-
idents of remote villages.

A team of specialists, including geomorphologists, geologists,
hydrologists and land-surveyors are now at the site conduct-
ing reconnaissance work.

"Given the significant size of the landslide, units of engineer
and railway forces with special equipment, as well as army
and transport aviation, will be involved in clearing the rock,"
a defense ministry source said.

Professor Dave Petley, one of the world's leading authorities
on landslides, analyzed satellite imagery and concluded this
was a rockslope failure. "The landslide appears to be about
500 m (1 640 feet) wide and up to about 1.5 km (0.93 miles)
long."

Hunters who first reached the site said they were alerted by
a sudden and inexplicable change in the flow of the river.
They reported 'hot rocks' on which they could warm their
hands, sparking a meteor impact theory.

(THE WATCHERS, January 14, 2019, https://watch-
ers.news/2019/01/14/evacuation-underway-after-giant-
rockfall-blocks-bureya-river-russia/?utm source=feed-
burner&utm medium=email&utm cam-
paign=Feed%3A+adorraeli%2FtsEq+%28The+Watchers+-
+watching+the+world+evolve+and+transform%29)
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Engineers use hot water to drill two kilometre
hole in Antarctic ice

As part of a bid to improve our understanding of future
sea-level rises, a group of scientists and engineers led
by the British Antarctic Survey (BAS) have used hot
water to drill a two-kilometre hole through the ice
sheet in West Antarctica.

The BEAMISH team has drilled over two kilometres to the
base of the Rutford Ice Stream in West Antarctica.

The so-called BEAMISH project (Basal conditions on Rutford
Ice Stream: Bed Access, Monitoring and Ice Sheet History)
has been 20 years in the planning and was attempted in 2004
without success.

The 11-person team, which includes experts from the Uni-
versities of Swansea, UCL, Bristol and Aberystwyth, and
NASA-JPL - broke through to the sediment 2152 metres be-
low the surface on Tuesday 8 January after a 63-hour long
drilling operation.

The drilling system used by BAS - which is the world leader
in hot water drilling technology - used a petrol-fuelled gen-
erator and water-heaters powered by aviation fuel to heat
the drill water to around 90 °C. High-pressure pumps were
then used to push the hot water down the drill hose. A string
of instruments was then fed through the borehole which will
record water pressure, ice temperature and deformation
within the ice around it.

Nt

The team has been working at the BEAMISH camp in West
Antarctica since November 2018.

Dr Keith Makinson, a physical oceanographer at BAS, said
that the study will improve understanding and predictions of
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future sea-level rises: “We know that warmer ocean waters
are eroding many of West Antarctica’s glaciers,” he said.
“What we're trying to understand is how slippery the sedi-
ment underneath these glaciers is, and therefore how quickly
they might flow off the continent into the sea. This will help
us determine future sea level rise from West Antarctica with
more certainty.”

Commenting on the success of the drilling operation, lead
scientist on the project Dr Andy Smith, also from BAS, said:
"I have waited for this moment for a long time and am de-
lighted that we've finally achieved our goal. There are gaps
in our knowledge of what’s happening in West Antarctica and
by studying the area where the ice sits on soft sediment we
can understand better how this region may change in the fu-
ture and contribute to global sea-level rise.”

The team has now drilled two holes on the Rutford Ice Stream
and plans to be working on the ice until mid-February 2018.
Further work will continue at a second site a few kilometres
away.

(the engineer, 24th January 2019, https://www.theengi-
neer.co.uk/hot-water-drill-antarctic-ice/?cmpid=te-

news 7235616&utm medium=email&utm source=newslet-
ter&utm campaign=tenews&adg=25D5594B-61A5-4477-
9BBF-F97F87829407)
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Earthquake swarm near Santorini volcano,
Greece

A seismic swarm started just SW of the Greek Santorini
volcano on January 13, 2019. While there is currently
no indication that the earthquakes are volcanic in
origin, the situation merits close monitoring. The last
eruption of this volcano took place in 1950 (VEI 2). A
major catastrophic eruption (VEI 7) of this volcano
took place in 1610 BCE (+ 14 years). It was one of the
largest volcanic events on Earth in recorded history.

According to data provided by the Hellenic Unified Seismic
Network (H.U.S.N.), the swarm started at 02:50 UTC, Janu-
ary 13 with M2.5 earthquake at a depth of 13 km (8 miles).

This quake was followed by another M2.5 five minutes later
and another 15 earthquakes by 15:44 UTC. Magnitudes
ranged from 2.1 to 3.9 and depths from 8 to 17 km (5 - 10.5
miles). There were no other earthquakes registered in the
area over the next 5 hours (time of press).

The strongest registered earthquake was M3.9 at 08:26 UTC
(HUSN/EMSC), at a depth of 17 km (10.5 miles) according to
HUSN, or 2 km (1.2 miles) according to EMSC. USGS reports
it as M4.2 at a depth of 10 km (6.2 miles).

M3.9 2019/01/13 - 08:27:02 UTC Lat36.24 Lon 25.36 Depth 2.0 km
242 km SE of Athens, Greece ( pop: 730,000 local time: 10:27 2018/01/13
103 km N of Iraklsion, Greece | pop: 138.000 local time: 10:27 2019/01/13
15 km SW of Emporeio. Greece | pop: 2,000 local lime: 10:57 5019/01/13 )
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EMSC registered a total of 10 earthquakes in this area today,
the first one as M2.9 at a depth of 8 km (5 miles).

"The quakes are clustered about half way between Santorini's
southwest end and the Christiana Island group,” Dr. Tom
Pfeiffer of the Volcano Discovery said.

"Although the quakes are near the Kameni line, a tectonic
lineament in SW-NE direction which has been the preferred

location for magma ascent (i.e. formation of volcanic vents)
in the volcano's past few 100 000 years of history, there is
currently no indication that the earthquakes are volcanic in
origin," he said.

Earthquakes near Santorini volcano, Greece on January 13,
2019. Credit: EMSC, TW

"It is much more likely that they represent a normal tectonic
event. However, Santorini being both a popular tourist desti-
nation and an active volcano, the situation merits close mon-
itoring."

The last eruptive phase of this volcano started on January 10,
1950 and ended on February 2 of the same year. The erup-
tive activity area was Nea Kameni (Liatsikas dome) (VEI2).

A major catastrophic eruption of this volcano in 1610 BCE (£
14 years), with a Volcanic Explosivity Index (VEI) of 7, is
considered as one of the largest volcanic events on Earth in
recorded history.

Geological summary

Renowned Santorini (Thera), with its steep-walled caldera
rim draped by whitewashed villages overlooking an active
volcanic island in the center of a caldera bay, is one of the
scenic highlights of the Aegean.

The circular island group is composed of overlapping shield
volcanoes cut by at least four partially overlapping calderas.
The oldest southern caldera was formed about 180 000 years
before present (BP), followed by the Skaros caldera about 70
000 years BP, and then the Cape Riva caldera about 21 000
years BP. The youngest caldera formed about 3 600 years BP
during the Late-Bronze-Age Minoan eruption that forced
abandonment of the thriving Aegean Sea island.

Post-Minoan eruptions beginning in 197 BCE constructed a
series of lava domes and flows that form two islands near the
center of the caldera. A submarine eruption took place in
1650 CE outside the caldera NE of Thera.

The latest eruption produced a small lava dome and flow in
1950, accompanied by explosive activity.
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The dramatic mostly submerged caldera of Santorini vol-
cano seen from space in this satellite image from NASA. The
11 x 7.5 km (6.8 x 4.6 miles) caldera was formed during at

least four major explosive eruptions, the last of which oc-
curred during the Bronze Age about 1650 BCE. The arcuate

islands of Thira (right) and Therasia (left) form the outer
flanks of the caldera. The darker area near the center of the
caldera is Nea Kameni Island, which along with Palea Ka-
meni Island to its left, is part of a post-caldera cone formed
during historical eruptions dating back to 197 BCE. Credit
NASA/ASTER

(THE WATCHERS, January 13, 2019, https://watch-
ers.news/2019/01/13/earthquake-swarm-near-santorini-
volcano-greece/?utm source=feedburner&utm me-
dium=email&utm cam-
paign=Feed%3A+adorraeli%2FtsEg+%28The+Watchers+-
+watching+the+world+evolve+and+transform%29)
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Can earthquakes trigger volcano eruptions?
Here's the science.

Possible links between these two geologic titans have
long fascinated—and divided—scientists. Here’'s what
the latest studies have to say.

Tectonic earthquakes are among the most powerful natural
phenomena on the planet. It's no surprise, then, that they
are sometimes suspected of being able to trigger volcanic
eruptions.

Earth’s volcanoes are often located in seismically excitable
parts of the world. Just take the so-called Ring of Fire, which
is technically a horseshoe-shaped region that traces the
edges of tectonic plates around the Pacific basin. This area
hosts 90 percent of the world’s recorded earthquakes and 75
percent of all active volcanoes.

In such seismic hotspots, eruptions and earthquakes are of-
ten taking place at roughly the same time—but that’s exactly
what you would expect. Despite frequent breathless specula-
tion online, you can’t automatically assume that there’s a

connection between a given quake and a subsequent erup-
tion.

“The volcano may have already been preparing to erupt, or
it's already been erupting for a long time,” says volcanologist
Janine Krippner.

Still, the question of whether earthquakes can cause volcanic
eruptions is a serious research topic that experts have been
investigating for centuries. And multiple lines of evidence
from recent studies suggest that a connection could poten-
tially exist in certain situations. So, where do scientists cur-
rently stand on the issue? We've got you covered.

Pu'u ‘0'6, the easternmost of Kilauea's volcanic vents,
spews molten lava on the Big Island of Hawaii.

Joining up some dodgy dots

Atsuko Namiki, associate professor of geosciences at Hiro-
shima University, highlights a few geophysical studies with
data that suggest a connection. A 1993 paper, for example,
links a magnitude 7.3 quake in California to volcanic and ge-
othermal rumblings immediately afterward. And a 2012 study
reckons that a_magnitude 8.7 earthquake in Japan in 1707
forced deeper magma up into a shallow chamber, triggering
a huge blast at Mount Fuji 49 days later.

Even the ever-cautious U.S. Geological Survey says that
sometimes, yes, earthquakes can trigger eruptions. The
agency suggests that some historical examples imply that an
earthquake’s severe ground shaking, or its ability to other-
wise change the local pressure surrounding the magmatic
source nearby, can trigger volcanic unrest. They cite the
magnitude 7.2 earthquake on Hawaii’s Kilauea volcano on
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November 29, 1975, which was quickly followed by a short-
lived eruption.

But there are problems. First, as the USGS stresses, the trig-
gering mechanisms for such events are not well understood,
and papers linking quakes to later eruptions can really only
speculate.

Second, it's possible that the timing in all these examples was
just a coincidence. Geologists must understand the specific
triggering and rule out chance before a connection can be
definitively made-and Earth’s geological complexities make
both extremely difficult.

Darwin’s accidental deception

Statistical analyses are attempting to tackle the chance prob-
lem head-on. A 1998 Nature paper (Triggering of volcanic
eruptions, https://www.nature.com/articles/27650) investi-
gated whether magnitude 8.0 or larger quakes could trigger
explosive volcanism up to 500 miles away from the epicenter
within five days. Using data from the 16" century to the pre-
sent, its authors found that these types of eruptions hap-
pened four times more often than chance alone could explain.

Similarly, a 2009 paper (The influence of great earthquakes
on volcanic eruption rate along the Chilean subduction zone,
https://www.sciencedirect.com/science/arti-
cle/pii/S0012821X08007115) used historical data to show
that that magnitude 8.0 quakes in Chile are associated with
significantly elevated eruption rates in certain volcanoes as
far as 310 miles away. The problem is that these sorts of
historical data aren’t exactly great.

“Major earthquakes and large volcanic eruptions are both rel-
atively infrequent events, and scientists have only been reli-
ably keeping these records for the last half century or more,
depending on the region,” says Theresa Sawi, an undergrad-
uate researcher in geophysics at the University of California,
Berkeley.

Many data points in the past come from fairly ambiguous
news reports and journal entries. David Pyle, a professor of
volcanology at the University of Oxford, points out that one
of the earliest writers to link earthquakes and eruptions was
none other than Charles Darwin (http://darwin-
online.org.uk/converted/published/1840 vol-

canic F1656.html).

In 1840, Darwin gathered eyewitness information on some
minor changes at Chilean volcanoes following the powerful
quake there in 1836. It's unclear if any eruptions took place,
but “nonetheless, all of these 'events' ended up in the catalog
of volcanic eruptions and now appear to offer evidence for
earthquake triggering,” Pyle says.

Squeezing out toothpaste

Sawi is a coauthor on a more recent statistical analysis in the
Bulletin of Volcanology (Revisiting short-term earthquake
triggered volcanism, https://link.springer.com/arti-
cle/10.1007%2Fs00445-018-1232-2) that tries to circum-
vent this issue. This study focused only on more scientifically
robust data from 1964 onward, and it looked at smaller
quakes of at least a magnitude 6.0 that took place 500 miles
from a volcanic eruption.

The team identified 30 volcanoes that may have at some
point undergone a potentially triggered eruption. On a scale
of days, the team found no evidence for triggering that
couldn’t be explained by chance alone. That result actually
goes against one of the findings of a 2006 review (Seismic
Triggering of Eruptions in the Far Field: Volcanoes and Gey-
sers, https://www.annualreviews.org/doi/abs/10.1146/an-
nurev.earth.34.031405.125125?journalCode=earth) feature

ing Michael Manga, a coauthor on the new paper.

“It's nice to see researchers not being afraid to make conclu-
sions that go against their previous work,” said Oliver Lamb,
a volcanologist at the University of North Carolina at Chapel
Hill. “This is how science should work, really.”

Curiously, Sawi’s study found that there was a 5 to 12 per-
cent increase in the number of explosive eruptions two
months to two years following a major quake. This jump is
both surprising and interesting, according to Lamb, but it's
also pretty small.

Jackie Caplan-Auerbach, an associate professor of seismol-
ogy and volcanology at Western Washington University, says
that the paper “actually highlights how unlikely it is that a
quake could trigger an eruption.”

How, then, could this long-term trend be explained? What
may happen during those months is that ruptures caused by
quakes open up new pathways for viscous magma to follow,
gradually, to the surface. The shaking, over time, could also
create additional bubbles in the magma, which increases its
pressure-a bit like shaking up a can of soda.

Perhaps the movement of rock can squeeze magma bodies
like a tube of toothpaste, Sawi says, slowly forcing the
magma out via volcanic exit routes. Or the quake may stretch
the rock around a volcano’s magma reservoir, which would
prompt gases to bubble out of the molten rock and increase
the pressure in the reservoir.

Honey, I shrunk the volcano

Caplan-Auerbach suspects that if a quake does trigger an
eruption, then the volcano has got to be primed and ready to
go when it strikes. But while it might seem “intuitively rea-
sonable that large earthquakes might trigger activity at a vol-
cano that is poised to erupt, the empirical evidence for this
link is rather thin,” Pyle says.

Some scientists, like Namiki, are hoping to find such evi-
dence. She and her colleagues design models of volcanic sys-
tems in the lab and shake them about to examine how trig-
gering could physically take place.

In a 2016 study (Sloshing of a bubbly magma reservoir as a
mechanism of triggered eruptions, https://www.sciencedi-
rect.com/science/article/abs/pii/S0377027316300221), his
team used syrups with varying crystal numbers, bubble
quantities, and so forth to simulate various magma reservoirs
(How earthquakes might trigger faraway volcanoes,
https://www.sciencemag.org/news/2016/04/how-earth-
guakes-might-trigger-faraway-volcanoes). They found that
at the resonant frequency, the frequency at which an object
can naturally vibrates, the back-and-forth sloshing of the
“magma” was most prominent. Bubbles joined up, and the
frothy foam atop collapsed. In a real volcano, this would allow
hot gases to readily escape from the magma, increasing the
reservoir’'s pressure and potentially pushing the volcano to
erupt.

In 2018, the team also published a study of a gel model of a
volcano (Volcanic activities triggered or inhibited by reso-
nance of volcanic edifices to large earthquakes,
https://pubs.geoscienceworld.org/gsa/geology/article-ab-
stract/47/1/67/567586/volcanic-activities-triggered-or-in-
hibited-by?redirectedFrom=fulltext) injected with fluids sim-
ulating different types of magma. They found that shaking
the model caused the fluids to move around faster than they
otherwise would. However, where the fluids went was tied to
their buoyancy and storage depths. Less buoyant fluids
moved sideways or downward, which in a real volcano would
make an eruption /ess likely. But bubbly fluids at shallow
depths ascended, something that could lead to an eruption.
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Keeping their eyes to the ground

It's certainly not straightforward, and Namiki notes that
skepticism about eruptions triggered by earthquakes is per-
fectly natural. However, Eleonora Rivalta, group leader of
earthquake and volcanic physics research at GFZ Potsdam,
suggests that the mood may be slowly shifting toward the
possibility of a connection.

“While the wider scientific community may still be a bit skep-
tical, many volcano geophysicists are now convinced volca-
noes may indeed react to earthquakes with a variety of re-
sponses,” she says. She emphasizes, however, that the
smoking gun is still missing-specifically, a clear demonstra-
tion of how exactly an eruption was triggered at a specific
volcano by a specific earthquake.

There are other avenues to explore outside statistics and lab
simulations. Pyle suggests that if certain volcanoes are
thought to be triggered by quakes, then the volcanic debris
they eject could hold clues about the state of the magma
reservoir prior to their outburst. That may reveal if the quake
really did make a significant difference, or it may show that
they were primed to erupt anyway and the quake just accel-
erated the countdown.

For Sawi, the way forward is clear: “Increased monitoring of
volcanoes worldwide, especially those historically under-
studied volcanoes, would help provide the data needed to
begin recognizing patterns and, yes, triggers that could indi-
cate a heightened probability of eruption.”

(Robin George Andrews / National Geographic, January 14,
2019, https://www.nationalgeographic.com/sci-
ence/2019/01/can-earthquakes-trigger-volcano-eruptions-

get-facts-geology/)

(C- -0

Devastating quakes are priming the Himalaya
for a mega-disaster

Sunrise strikes the Himalayan peaks on November 8, 2018,
as seen from Manang, Nepal.

Moderate earthquakes aren’t releasing enough stress
along the region’s faults. They're actually making it
worse.

The sun poked through small breaks in Nepal's overcast skies
on the brisk spring morning of April 25, 2015. The day started
like any other, but at 11:56 a.m. local time, it turned deadly.

A powerful 7.8-magnitude earthquake gripped the region,
sending residents scattering as buildings swayed and crum-
bled with the ground's convulsions. Numerous landslides ca-
reened down the rugged terrain—and a deadly avalanche
swept down Mount Everest.

The human toll was staggering. The events killed nearly
9,000 people and injured thousands more. The Gorkha earth-
quake, as it came to be called, left nearby towns and cities in
ruins, destroying more than 600,000 houses. Nearly four
years out, with billions of dollars already spent, recovery is
onhgoing.

But a number of studies since then have raised a concerning
point: The earthquake likely wasn't the worst the region has
in store.

Rubble surrounds one of the oldest temple complexes after
the devastating 2015 earthquake in Kathmandu, Nepal. The
disaster killed nearly 9,000 and destroyed more than
600,000 houses.

A study published January 3 in Nature Communications (Bi-
modal seismicity in the Himalaya controlled by fault friction
and geometry, https://www.nature.com/articles/s41467-
018-07874-8) provides new evidence that, rather than re-
leasing seismic tensions in the crust, the 2015 quake likely
loaded the surrounding region for an even more destructive
mega-earthquake, which could clock in at magnitudes of 8.5
or higher. The study’s numerical simulations probe the con-
ditions behind how and why moderate earthquakes trigger
massive ones, helping scientists understand the accumula-
tion of stress along faults.

“This result has disconcerting implications for the seismic risk
of the Indo-Gangetic plain that extends to the north of the
Indian peninsula and is populated by over 400 million peo-
ple,” geophysicist Luca Dal Zilio, the lead author of the study,
says via email.

It's impossible to say exactly when this megaquake will ac-
tually happen, whether years, decades, or centuries from
now. But understanding the risks to the region is vital for
getting protections in place for the many populations nestled
atop this restless geologic giant.

Loading up an earthquake

Nepal is no stranger to earthquakes. The Himalaya are
among the most seismically active regions in the world, the
result of an ongoing collision between two continental plates:
the Indian and the Eurasian
(https://www.geolsoc.org.uk/Plate-Tectonics/Chap3-Plate-
Margins/Convergent/Continental-Collision).

The Indian plate continually marches northward a few centi-
meters each year, shoving its way under the Tibetan plateau
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in fits and starts. Each jerky advance causes earthquakes of
varying intensity. Think of it like shooting a rubber band, ex-
plains Rebecca Bendick, a geophysicist at the University of
Montana who was not involved in the new study. Tension in
the crust builds like stretching the band back. At some point,
you have to release it, turning all the stored potential energy
into kinetic energy as the projectile flies through the air.
That's essentially an earthquake.

(https://video.nationalgeographic.com/video/0000014d-
48e7-d0c0-ad4f-dff72ee80000)

In the Himalaya, this release or geologic shift usually occurs
along the boundary between the two plates—what's known
as the Main Himalayan Thrust. And it can have visible effects
on the surface, elevating the landscape feet at a time.

Super-cycle builds super-sized quakes

Earthquakes in the Himalaya, however, present a curious
puzzle: “When you look at the historical seismicity, it looks
like you don't have enough earthquakes to balance the en-
ergy that is accumulating because of this loading,” says Cal-
tech's Jean-Philippe Avouac, coauthor of the new study.

“It has to be released at some point,” he says. “So the ques-
tion is: How is it released?”

Tension could gradually release along the fault through seis-
mic processes, "like Play-Doh deforming slowly," he says. But
past GPS work suggests that slow release can't account for
all the energy building in the Himalaya.

Instead, the likely relief valve is earthquakes. But what types
of quakes? Himalayan temblors generally fall into two cate-
gories: moderate earthquakes, with a magnitude around 7,
that don't crack all the way to the surface; and mega-earth-
quakes, with a magnitude greater than 8, that break clean
through. But the relationship between these two kinds of
earthquakes and how they loosen the growing strain is still
fuzzy.

To puzzle through the quake connections, the team turned to
numerical models. “We found that in the Himalaya, there's
kind of a super-cycle,” Dal Zilio says. That is, the moderate
earthquakes release some tension locally, but they actually
increase the strain in the surrounding regions. Each moder-
ate quake therefore builds up energy, eventually leading to a
megaquake that cracks through to the surface once every
500 or 600 years, finally relaxing the region's built-up strain.

This pattern matches historical observations, Dal Zilio ex-
plains. And the 2015 Nepal earthquake, though devastating,
is an example of one of the more moderate earthquakes in
the building phase of the cycle.

The model also emphasizes the importance of the fault's
twists and turns in driving this cycle, Avouac explains.
There’s thought to be an underground kink in the fault, which
seems to affect where subsurface strain collects. When mod-
eled without this kink, the super-cycle doesn't happen. But
when you throw in the bend, the split of large and moderate
quakes “emerges naturally,” he says.

Big potential for massive shakes
Along with past work (Himalayan strain reservoir inferred

from limited afterslip following the Gorkha earthquake,
https://www.nature.com/articles/ngeo2734 - Lower edge of
locked Main Himalayan Thrust unzipped by the 2015 Gorkha
earthquake, https://www.nature.com/articles/ngeo2518),
the new study presents a convincing case for the seismic dan-
gers of the region.

“This is one of those nice moments when all of the historical
data, our basic understanding of how earthquakes work, and
the numerical simulation all come together to give more or
less the same answer,” Bendick says.

Bendick was a coauthor on a 2017 study in Quaternary In-
ternational (Implications for elastic energy storage in the
Himalaya from the Gorkha 2015 earthquake and other in-
complete ruptures of the Main Himalayan Thrust,
https://www.sciencedirect.com/science/arti-
cle/pii/S1040618216308187) that approached the question
from a historical perspective. Her team’s results painted a
similarly concerning picture. Only two Himalayan earth-
quakes in the past 500 years have definitely ruptured to the
surface, one in 1934 and another in 1950, explains Roger
Bilham, lead author of the 2017 study.

“What that means is, there's a whole bunch of regions that I
call ‘reservoirs of elastic energy’ that are sitting there waiting
to go,” he says. Importantly, the faults can't just spontane-
ously release the tensions. They seem to require a big quake
to rupture through the reservoir, which can supercharge the
temblor.

“Think of them as sort of a fuel pump,” Bilham says.

And there are a lot of these reservoirs. In a separate study,
Bilham and his colleagues calculated the stored energy
through the Himalaya based on historical quakes and the
rates of tectonic plate collision. Of the 15 segments analyzed,
7 could produce earthquakes of at least magnitude 8.4 if their
energy was released today.

Of course, it's extremely unlikely the reservoirs would all trig-
ger at once, and earthquakes large enough to trigger any
releases are rare. But it is plausible that two regions could let
go in tandem, creating an even bigger quake. The results of
that work are slated to be published in the coming weeks in
a Geological Society Special Publication on Himalayan tecton-
ics (http://sp.lyellcollection.org/online-first/483).

“The earthquake threat in the Himalaya is gigantic. It's just
extraordinary."
Roger Bilham, University of Colorado Boulder

What happens next?

“The thing is, neither us nor them are able to tell you what is
going to happen next,” Bilham says. He emphasizes caution
in interpreting any results about future earthquakes: “They
could all occur next week, or a single [magnitude] 8.7 earth-
quake could occur tomorrow, or they may be delayed by an-
other five centuries.”

What's more, the new model still needs refining before it can
be used in true hazard estimates, Avouac notes. It currently
only models the system in two dimensions, which ignores
some of the complex differences from one side of the Hima-
laya to the other. The team hopes to eventually extend the
model in three dimensions, perhaps even using it to calculate
the probability of these big events in various parts of the
range.

Such efforts could help direct preparedness actions—a key
for cash-strapped regions that must make difficult decisions
about where to allocate funds. Himalayan populations remain
intensely vulnerable to seismic events. One 2018 study esti-
mated that if a magnitude 8.7 earthquake similar to the his-
toric quake that rocked the central Himalaya in 1505 struck
during modern times, it would kill nearly 600,000 people and
injure more than a million.

For now, however, these studies all serve as a call to action.

“The task at hand is to keep putting out the message that the
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[2015] Gorkha event was not the great earthquake that
would relax all the strain in the Nepal Himalaya,” Bendick
says. “There's every reason to plan ahead for a larger event
in our lifetime—and any steps taken to mitigate the impacts
of that will definitely save lives and save money.”

(Maya Wei-Haas / Science Staff Writer for National Geo-
graphic, January 17, 2019, https://www.nationalgeo-
graphic.com/science/2019/01/earthquakes-priming-hima-
laya-disaster/?cmpid=org=ngp::mc=crm-
email::src=ngp::cmp=editorial: :add=Sci-

ence 20190123::rid=1084349954)

Japanese artist Katsushika Hokusai's famous painting,
known as "Under the Wave off Kanagawa" and "The Great
Wave," is thought to be a so-called freak wave.

It takes a perfect storm to generate a freak wave, a wall of
water so unpredictable and colossal that it can easily destroy
and sink ships, a new study finds.

Take, for instance, the Draupner freak wave, which struck on
Jan. 1, 1995, near the Draupner Qil Platform off the coast of
Norway. That wave reached an incredible 84 feet (25.6 me-
ters) tall, or about the height of four adult giraffes stacked
on top of one another. Another famous rogue wave is de-
picted by Japanese artist Katsushika Hokusai in his19th-cen-
tury woodblock print called "The Great Wave," which shows
an enormous surge of water moments before an inevitable
crash.

To figure out why these freak waves appear so suddenly and
without warning, an international team of researchers from
England, Scotland and Australia reproduced a scaled crest of
the Draupner wave in a lab tank.

The team successfully decoded the rogue wave's recipe: It
simply needs two smaller wave groups that intersect at an
angle of about 120 degrees, they found.

The discovery shifts scientists’ understanding of freak waves
"from mere folklore to a credible real-world phenomenon,"
study lead researcher Mark McAllister, a research assistant in
the Department of Engineering Science at the University of
Oxford in England, said in a statement. "By recreating the
Draupner wave in the lab, we have moved one step closer to
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understanding the potential mechanisms of this phenomen-
non."

A rogue wave breaking, as seen by Véronique Sarano in the
Southern Ocean.

The discovery shifts scientists’ understanding of freak waves
"from mere folklore to a credible real-world phenomenon,"
study lead researcher Mark McAllister, a research assistant in
the Department of Engineering Science at the University of
Oxford in England, said in a statement. "By recreating the
Draupner wave in the lab, we have moved one step closer to
understanding the potential mechanisms of this phenome-
non."

When ocean waves break under typical circumstances, the
fluid velocity (the speed and direction of the water) at the top
of the wave, known as the crest, exceeds the velocity of the
crest itself, McAllister told Live Science in an email. This
causes the water in the crest to overtake the wave, and then
crash downward as the wave breaks.

However, when waves cross at large angle (in this case, 120
degrees), wave-breaking behavior changes. As waves criss-
cross, the horizontal fluid velocity under the wave crest gets
canceled out and so the resulting wave can grow taller and
taller without crashing. "Thus plunging breaking no longer
occurs and upward jet-like breaking, as illustrated in our
video [see
https://www.youtube.com/watch?v=QWWe9PMuVng&amp=
&feature=youtu.be], occurs. And, seemingly, this second
type of breaking does not limit wave height in the same way,"
McAllister said.

Theresearchers were amazed
that they had created
something a lot like
Katsushika Hokusai’s famous
‘Great Wave’
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In other words, when waves cross at large angles, they can
create monster waves like the Draupner freak wave and Ho-
kusai's Great Wave.

However, wave groups don't necessarily need to meet at a
precise angle of 120 degrees to go rogue.

"In the case of the Draupner wave, the angle of 120 degrees
is what was necessary to support such a wave," McAllister
said. But "more generally speaking, any amount of crossing
in the oceans will support steeper waves."

The finding illustrates "previously unobserved wave-breaking
behavior, which differs significantly from current state-of-
the-art understanding of ocean wave-breaking," study senior
author T. S. van den Bremer, an associate professor in the
Department of Engineering Science at the University of Ox-
ford, said in the statement.

The team hopes that their work will lay the groundwork for
future studies that may one day help scientists predict these
potentially catastrophic waves, they said.

The wet and wild experiments were done at the FloWave
Ocean Energy Research facility at the University of Edin-
burgh.

The laboratory recreation of the Draupner wave.

"The FloWave Ocean Energy Research Facility is a circular
combined wave-current basin with wavemakers fitted around
the entire circumference," Sam Draycott, a research associ-
ate in the School of Engineering at the University of Edin-
burgh, said in the statement. "This unique capability enables
waves to be generated from any direction, which has allowed
us to experimentally recreate the complex directional wave
conditions we believe to be associated with the Draupner
wave event."

The study will be published in the Feb. 10 issue of the Journal
of Fluid Mechanics.

(Laura Geggel, Senior Writer / LIVESCIENCE, January 23,
2019, https://www.livescience.com/64567-famous-great-
freak-wave-recreated.html?utm source=Ils-newslet-
ter&utm medium=email&utm campaign=20190123-Is)
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Earthquake safety tool listens to a building’s
ambient vibrations

Technology for rapidly evaluating building safety after
an earthquake has been developed by a research group
at Switzerland’s EPFL (Ecole Polytechnique Federale
De Lausanne).

Lead researcher Yves Reuland installs a sensor in a pilot
building slated for demolition.

Deciding when it's safe for a building’s residents to move
back in after an earthquake is a major challenge for civil en-
gineers. The new technique, which works by measuring a
building’s ambient vibrations, promises to improve the accu-
racy of these assessments.

“We took systems that are already used to measure the con-
dition of bridges, and applied them to the assessment of
buildings damaged by an earthquake,” said Pierino Lestuzzi,
one of the researchers on the project.

Critically, he added, the method doesn’t require knowledge
of the pre-earthquake state of the building to perform the
assessment.

Engineers currently perform this diagnosis using a visual as-
sessment carried out according to an appraisal form devel-
oped by Italian researchers. This approach proved highly ef-
fective after two major earthquakes in central Italy in 2009
and 2016. But even though a visual assessment is essential
for spotting the damage caused to a building, it takes a long
time to complete — some 2-3 hours per building - and is fairly
complicated and subjective. And it does not eliminate the un-
certainty about whether a building could withstand after-
shocks.

With the new method, engineers record a building’s ambient
vibrations (such as those created by wind or by human activ-
ity, like road traffic) with a portable seismograph; this in-
volves placing three or four sensors at different points in the
building and measuring the vibrations for half an hour.

The recordings are then processed to separate out signals
resulting from changes in the building’s structure from sig-
nals due to weather conditions, ambient noise or the build-
ing’s age. The results are entered into a computer model in
order to predict the building’s ability to withstand another
earthquake. The group estimates that their model’s predic-
tions are 50-100 per cent accurate. Engineers can then com-
bine these quantitative data with the results of their visual
assessment.

The group performed its research by studying the demolition
of the Villa Marguerite building on the EPFL campus and an-
alysing the results of experiments carried out by EPFL's
Earthquake Engineering and Structural Dynamics Laboratory
(EESD) on a pilot building constructed on a shake table.
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A detailed study on the work is published in the journal Soil
Dynamics and Earthquake Engineering.

(the engineer, 28th January 2019, https://www.theengi-
neer.co.uk/earthquake-safety-tool-ambient-vibra-
tions/?cmpid=tenews 7265669&utm me-
dium=email&utm source=newsletter&utm campaign=te-
news&adg=25D5594B-61A5-4477-9BBF-F97F87829407)

A model-based data-interpretation framework
for post-earthquake building assessment with
scarce measurement data

Yves Reuland, Pierino Lestuzzi, Ian F.C.Smith
Abstract

Recent earthquake events throughout the world have once
again exposed the vulnerability of buildings with respect to
earthquakes. It is unlikely and unsustainable to design and -
especially in regions with low-to-moderate seismic hazard -
to retrofit all buildings to remain within elastic displacement
ranges during earthquakes with high return periods. There-
fore, post-earthquake assessment plays a fundamental role
in the resilience of cities, given the potential to reduce time
between an earthquake event and the clearance for (re-
newed) occupancy of a building. In this paper, a framework
for model-based data interpretation of measurements of
earthquake-damaged structures is presented. The frame-
work allows engineers to combine ambient-vibration meas-
urements and visual inspection to reduce parametric uncer-
tainty of a high-fidelity model using the error-domain model-
falsification methodology. For building types that have limited
stiffness contributions from non-structural elements (i.e.
shear-wall buildings) and for which non-ductile failure modes
(such as out-of-plane failure) can be excluded, reduction in
natural frequency and damage grades derived from visual in-
spection provide global measurement sources for structural
identification. The application of the proposed methodology
to a shear-resisting building tested on a shake table illus-
trates that vulnerability-curve predictions provide accurate
damage estimates for subsequent earthquakes with proba-
bilities between 50% and 100% for five measured scenarios.
In complete absence of baseline information regarding the
initial building state and the earthquake signal, parametric
uncertainty is reduced by up to 76%. This study thus demon-
strates usefulness for certain building types to enhance post-
seismic vulnerability predictions.

(Soil Dynamics and Earthquake Engineering, Volume 116,
January 2019, Pages 253-263, https://www.sciencedi-
rect.com/science/article/pii/S0267726118304123?via%3Di-
hub)
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Ultra-slow earthquake indicates deep crustal
movement near Istanbul, Turkey

GFZ Potsdam scientists analyzed a large transient
strainmeter signal recorded along the southern shore
of the eastern Sea of Marmara region in northwest-
ern Turkey after M4.4 earthquake. The strain signal
lasted about 50 days, indicating deep crustal move-
ment near Istanbul.

The analysis allowed us to identify the slow slip signal that

presumably occurred at mid-crustal depth level and that is of
the same size as the largest ever seen such signal that oc-
curred along the San Andreas Fault in California, says Dr.
Martinez-Garzon, lead-author of the study published in the
journal Earth and Planetary Science Letters.

The study reports on a large 2-month lasting ultra-slow
earthquake that occurred south of Istanbul below the Sea of
Marmara in conjunction with elevated moderate-sized seis-
micity at shallow depth in the region.

The strain signal was recorded at the Esenkoy site by one of
the ICDP-GONAF strainmeters on the Armutlu peninsula with
a maximum amplitude of 5 microstrain and lasting about 50
days.

During this aseismic slow deformation signal the shallower
and typically fully locked part of the earth crust responded by
producing the highest number of moderate earthquakes in
years indicating an interaction between near-surface and
deep crustal deformation.

"How this interaction works remains to be understood in de-
tail. In any case, our results will allow to better understand
and quantify the regional seismic risk, in particular for the
15-million population center of Istanbul in the light of the
pending big one." said Prof. Marco Bohnhoff, head of the GO-
NAF observatory and a co-author of the study.

The onset of the strain signal coincided with the origin time
of a Mw 4.4 earthquake offshore Yalova, which occurred as
part of a seismic sequence including eight Mw >3.5 earth-
quakes.

The Mw 4.4 event occurred at a distance of about 30 km (18
miles) from Esenkoy on June 25, 2016 representing the larg-
est earthquake in this region since 2008.

Before the event, the maximum horizontal strain was sub-
parallel to the regional maximum horizontal stress derived
from stress inversion of local seismicity.

"During the strain transient, we observe a clockwise rotation
in the local horizontal strain field of about 20°," the authors
said in abstract of the paper. The strain signal does not cor-
relate with known environmental parameters such as annual
changes of sea level, rainfall or temperature. The signal
could indicate local slow slip on the Cinarcik fault and thus a
transfer of stress to the eastern Marmara seismic gap.

The region south of Istanbul is part of the North Anatolian
Fault, separating Eurasia from the Anatolian plate. This geo-
logical fault is a large tectonic plate boundary known to gen-
erate destructive earthquakes causing large numbers of cas-
ualties. The last such major earthquake occurred in 1999
near Izmit causing almost 20 000 fatalities.

A portion of the fault, running just south of the densely pop-
ulated mega-city of Istanbul, is currently identified as a "seis-
mic gap" and overdue to produce a large earthquake.

While the tectonic loading due to plate motion is continuous
thereby accumulating elastic energy on faults day-by-day,
the release of the stored energy can occur either seismically
in the form of earthquakes, or aseismically during fault creep
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or slow deformation at depth. Understanding the interaction
between both phenomena is critically important to define the
seismic hazard and subsequent risk in urban areas.

Reference

"Slow strain release along the eastern Marmara region off-
shore Istanbul in conjunction with enhanced local seismic
moment release" - Patricia Martinez-Garzdn et al. - Earth and
Planetary Science Letters Volume 510, 15 March 2019, Pages
209-218 - https://doi.org/10.1016/j.epsl.2019.01.001

(THE WATCHERS, January 31, 2019, https://watch-
ers.news/2019/01/31/study-ultra-slow-earthquake-indi-
cates-deep-crustal-movement-near-istanbul-tur-
key/?utm_source=feedburner&utm me-
dium=email&utm cam-
paign=Feed%3A+adorraeli%2FtsEq+%28The+Watchers+-
+watching+the+world+evolve+and+transform%29)
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Ice quakes reported from Minnesota and Illinois
to Pennsylvania

Loud outdoor booms, cracks and bangs are being re-
ported from Minnesota to Illinois and Pennsylvania as
ice quakes, also known as frost quakes or technically -
cryoseisms, started popping up amid extremely cold
temperatures.

"Basically, it’s so cold outside right now that you’ve got some
moisture below the surface that’s starting to freeze," said
meteorologist Ben Deubelbeiss of the National Weather Ser-
vice.

"When the water freezes, it starts to expand and it'll move
the soil, subsoil, rocks and everything around it. That'll create
these little miniature quakes. The cracking of any frozen soil
underground is what makes that popping sound that people
hear," Deubelbeiss said.
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Arctic air and gusty winds continue to impact a significant
portion of the Upper Midwest into the Northeast, NWS fore-
casters warned.

Wind chill warnings and advisories are in effect through to-
day. Heavy lake effect snows also continue downwind of the
Great Lakes.

Several rounds of heavy lower elevation rains and mountain
snows are expected across California through this weekend,
with flooding possible near burn scars.

(Teo Blaskovi¢ / THE WATCHERS, January 31, 2019,
https://watchers.news/2019/01/31/ice-quakes-reported-
from-minnesota-and-illinois-to-pennsylva-
nia/?utm_source=feedburner&utm me-

dium=email&utm cam-
paign=Feed%3A+adorraeli%2FtsEq+%28The+Watchers+-
+watching+the+world+evolve+and+transform%.29)

The Polar Vortex Might Be Causing 'Frost
Quakes' in Chicago

It might be cold enough in Chicago right now to make the
ground shake.

Local news station WGN reported today (Jan. 30) that its
viewers had heard "frost quakes" in the city overnight. And
though the reports in Chicago are still unconfirmed, frost
quakes are indeed a real thing.

Frost quakes, or "cryoseisms," occur when water trapped un-
derground freezes suddenly as the temperature drops, caus-
ing it to expand. (Water expands as it freezes.) All that rap-
idly expanding water underground can split rocks and put
stress on the soil, causing loud booms. Frost quakes are fairly
rare events and difficult to positively identify. A huge blast
that shook northwest Calgary, Canada, in 2014 was widely
attributed to a loud cryoseism, but researchers never con-
firmed that as the cause.

Charles Mott, a meteorologist at the National Weather Ser-
vice (NWS) office serving Chicago, told Live Science he hasn't
personally heard any frost quakes in recent days, but added
"that has to do with being inside all day."

But Mott said that there's been some chatter about the pos-
sibility of them around the office, and that he has no reason
to doubt WGN's report.

For a frost quake to occur, at least three conditions are re-
quired, according to "Frost Quakes: Forecasting the Unantic-
ipated Clatter," published online in 2015 in the meteorology
journal Weatherwise. First, rain or snowmelt saturates the
ground with water. Second, there's little to no snow on the
ground, which otherwise blankets the soil and protects it from
sudden temperature changes. Third, the temperature rapidly
drops, freezing the earth.

There's some evidence that frost quakes have become more
common recently, at least in the Toronto area. The authors
of "Forecasting the Unanticipated Clatter" published a differ-
ent paper online in June 2016 suggesting that this increase
might be the result of the changing climate. Warmer, wetter
air masses have become more common in the area over the
winter, leaving the ground wet and free of snow. When those
air masses do turn frigid, frost quakes can result.

It's unclear if frost quakes are occurring elsewhere in areas
impacted by the current polar vortex event. But meteorolo-
gists in the Grand Forks, North Dakota, NWS office laughed
when contacted by Live Science with the question and said
they'd never heard the term "frost quake" before.
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("Cryoseisms" rang a bell, one forecaster said, but he was
unsure of the details and would "have to google it, just like

you.")

Brent Hewett, a meteorologist at the NWS office in the Twin
Cities region of Minnesota, said that there had been no re-
ports of cryoseisms in that area, probably because there's
snow on the ground.

(Rafi Letzter, Staff Writer / LIVESCIENCE, January 30,
2019, https://www.livescience.com/64639-polar-vortex-
frost-quakes-chicago.html?utm source=ls-newslet-
ter&utm medium=email&utm campaign=20190131-Is)

TA NEA THZ EEEEI'M - Ap. 122 - IANOYAPIOZ 2019 ZgAida 33


https://www.livescience.com/64639-polar-vortex-frost-quakes-chicago.html?utm_source=ls-newsletter&utm_medium=email&utm_campaign=20190131-ls
https://www.livescience.com/64639-polar-vortex-frost-quakes-chicago.html?utm_source=ls-newsletter&utm_medium=email&utm_campaign=20190131-ls
https://www.livescience.com/64639-polar-vortex-frost-quakes-chicago.html?utm_source=ls-newsletter&utm_medium=email&utm_campaign=20190131-ls

ENAIAG®EPONTA -
FEQAOrIIA

Living Rock: An Introduction to Earth’s Geology

https://www.youtube.com/watch?time continue=6&v=c8ch
Z16Lc21

Living Rock — An Introduction to Earth’s Geology movie was
released Aug 13, 2002 by the DVD International studio. Ever
wonder why earthquakes happen, or how a volcano works?
Living Rock - An Introduction to Earth’s Geology movie Find
the answers to these and many other questions in LIVING
ROCK, a fun and educational program about the Earth’s ge-
ology, jointly produced by the US Geological Survey and Al-
pha DVD.

Living Rock — An Introduction to Earth’s Geology video Intro-
duces concepts such as Geologic Time, Continental Crust,
Plate Tectonics, Volcanic Activity, Earthquakes, Subduction
Zones, Erosion, and Glaciers.

Read more : http://www.geologypage.com/2015/07/living-
rock-an-introduction-to-earths-geol-
ogy.html#ixzz5cP8r8mFN

Follow us: @geologypage on Twitter | geologypage on Face-
book
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Huge Layers of Rocks on Early Earth Vanished.
And Stealthy Scientists May Have Finally Found
Them.

The Earth is missing some of its crust, and now scientists
have a new lead on what's to blame: A lot of glaciers.

Nearly 720 million years ago, Earth was cloaked in global ice,
an era known as Snowball Earth. The grinding of these world-
wide ice sheets may have bulldozed between 1.8 and 3 miles
(3 and 5 kilometers) of crust into the oceans, researchers
reported Dec. 31. There, plate tectonics crunched it back into
Earth's hot middle layer, the mantle, recycling it into new
rock.

Long ago, glaciers may have bulldozed away hundreds of
millions of years of sedimentary rock. Shown here, ice
blocks of Svinafellsjokull glacier in Iceland.

If the scientists are right, Snowball Earth explains a very
weird feature of geology called the Great Unconformity. Seen
around the world, this unconformity refers to a layer where
sedimentary rocks have been deposited right on top of the
oldest basement rock of the crust. Bizarrely, hundreds of mil-
lions of years of sedimentary layers are missing between this
igneous or metamorphic basement and the oldest preserved
sedimentary rocks. In the Grand Canyon, for example, a
mind-boggling 1.2 billion years of rock are simply missing.

Mineral mystery

C. Brenhin Keller, a geochronologist at the University of Cal-
ifornia, Berkeley, wasn't attempting to explain the Great Un-
conformity when he launched his research on zircons, miner-
als that are so tough and hardy that they survive longer than
any other parts of the crust on Earth. The oldest zircons are
4.4 billion years old, only 165 million years younger than the
planet itself.

Because zircons can survive just about anything, they hold
records of Earth's crust even as they are melted, remixed and
recycled in the mantle to form new rock. Keller and his team
gathered data on some 34,000 zircons, focusing on the val-
ues of particular isotopes, or molecular variants, called haf-
nium-176 and hafnium-177.

Hafnium-176 is an isotope of the silvery metallic element haf-
nium that forms during radioactive decay of lutetium, another
silvery element. Lutetium tends to stay within the mantle,
rather than becoming incorporated in magma and shooting
into the crust via volcanic eruptions, Keller told Live Science.
As a result, the mantle is particularly rich in lutetium, and
thus it's also rich in the hafnium-176 that forms as lutetium
decays. The crust, in comparison, is richer in another isotope
of hafnium, hafnium-177. For that reason, the ratio of haf-
nium-176 to hafnium-177 in a zircon can tell researchers
whether that zircon formed from magma that originated in
the mantle — or from magma that was recycled from the
melting of old crust.

Recycled crust

Much to Keller and his colleagues' surprise, the ratios in the
zircon revealed that a major amount of old crust had been
recycled and remelted to make new zircons, and all at one
time. It was "really dramatic," Keller said.

"If you want to do this at global scale you need to get a lot
of crust hot and melt it into new magma," he said.

To do that quickly, a lot of crust would have to melt rapidly
in the lower crust, Keller said, or it would have to be pushed
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down into the mantle at the seabed in a process called sub-
duction. Luckily, traveling through water leaves a specific set
of molecular fingerprints on the oxygen molecules within zir-
cons, so Keller and his team could check to see whether the
zircons (and the rocks that once hosted them) had taken a
watery voyage. It turns out they had.

A story was emerging: Massive amounts of crust, rather sud-
denly transferred to ocean subduction zones to be crunched
back down into the mantle. But if all that crust moved into
the ocean, someone probably should have noticed the ero-
sion, Keller said.

"And indeed we have — in the Great Unconformity," he said.
Wiped clean

Keller admits that this is an extraordinary claim and will re-
quire extraordinary evidence. He and his colleagues took a
step toward providing some of that evidence by looking at
another line of research, on impact craters. Around 700 mil-
lion years ago, they found, the Earth's impact craters were
wiped nearly clean. Only two huge craters, the Sudbury basin
in Canada and the Vredefort crater in South Africa, predate
Snowball Earth — and those craters were staggeringly enor-
mous, originally measuring 93 miles (150 km) and 185 miles
(300 km) across, respectively. They've been eroded to a frac-
tion of their original size.

Keller and his team think that the glaciers of Snowball Earth
wiped clean all other impact craters, scraping a bit off the top
of Sudbury and Vredefort, too. By their calculations, an av-
erage of between 1.8 and 3 vertical miles (3 and 5 km) of
crust were scraped away by Snowball Earth's ice sheets over
64 million years. In some spots, Keller said, the loss was
greater, and in others, no crust was lost at all.

The ice would have had to shave only an average of 0.002
inches (0.0625 millimeters) of dirt and rock off the crust each
year to accomplish this feat, Keller said. That's a breeze even
for modern-day glaciers, he said. Today, erosion rates for
continental ice sheets range from 0.004 to 0.19 inches (0.1
to 4.8 mm), with steep mountain glaciers moving nearly 4
inches (100 mm) of rock and dirt annually.

Scientists had considered glaciers as a possible cause of the
Great Unconformity before, but the idea had been largely
abandoned, Keller said. A 1973 paper on the idea by Univer-
sity of North Carolina geologist William White failed to garner
a single citation by other researchers. Other theories include
the impossible (giant tides that wiped the land clean, but
would have required the moon to form billions of years later
than it actually did) and the more reasonable (the uplift and
subsequent weathering of a massive supercontinent).

It's possible that both uplift and glaciers played a role in
clearing out kilometers of crust, Keller said. In 2013, re-
searchers found that rocks of the Snowball Earth era had cap-
tured and stored carbon dioxide from the atmosphere, per-
haps because extreme weathering had made the rocks par-
ticularly porous. This capture of carbon dioxide could have
triggered global cooling, the flip side of the global warming
occurring in modern times due to the burning of fossil fuels.
The cooling could have led to a global icy climate, and the
resulting glaciers could have then sped up erosion even
more.

Keller and his team are working to get funding to test the
deep basement rocks under the Great Unconformity to find
out when they were lifted to the surface. Unraveling the tim-
ing of the uplift and the glaciation, he said, could help clarify
what triggered Snowball Earth — and what is ultimately re-
sponsible for Earth's vanishing crust.

(Stephanie Pappas / Live Science Contributor, January 4,

2019, https://www.livescience.com/64419-earth-missing-
rocks-found.html?utm source=Is-newsletter&utm me-
dium=email&utm campaign=20190104-Is)

(C249-0)

Mining the world’s rarest mineral in
meteor craters

An ultra-rare mineral named reidite has been found in what
is possibly the world’s largest crater in Western Australia.
The crater is only the sixth-known to hold the mineral,
which starts as zircon before transforming to reidite under
intense pressure. Molly Lempriere finds out more

Around 360 million years ago, in what is now Western Aus-
tralia, a meteorite crashed to Earth, creating a crater some
120km wide. Now known as the Woodleigh crater, it sits in
Shark Bay and is potentially the biggest crater in the world.

Despite geological examination in the 1990s and 2000s, the
incredibly rare mineral reidite was discovered just last year
in Woodleigh. This is only the sixth time it has ever been dis-
covered on Earth, as it requires very exacting circumstances
to be created, and it is rarely looked for.

“Reidite is so rare that one doesn't ‘set out’ to look for it -
the chances of finding it are slim,” explains Aaron Cavosie,
Curtin’s School of Earth and Planetary Sciences research su-
pervisor. “One of my Honours students, Ms. Morgan Cox, de-
cided that it was worth it to take a look at zircon grains in the
Woodleigh core, and so we requested core samples to study.
We were expecting just to find damaged zircons, not reidite.
Finding reidite really blew our hair back - it was a serendipi-
tous find.”

Al

Morgan A. Cox, an undergraduate Honours student at Curtin
University, next to a shattercone at the Gosses Bluff impact
crater in central Australia.
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An accidental discovery

Given the length of time between the impact and current
studies, it is hard to understand the full impact of the mete-
orite that caused the Woodleigh crater.

“The time period is called the Devonian, and Earth was quite
different back then,” says Cavosie. “Plants had just started
to colonise land surfaces, and sharks ruled the seas. The im-
pact could have caused giant tsunamis if it hit in a shallow
marine environment. If it hit entirely on land, it could have
caused global climate shifts.”

The impact was so powerful it changed the landscape and the
geology, creating reidite out of zircon, which is commonly
found across the world. It is an alteration that could not hap-
pen without a meteorite.

“Impact events create crushing pressures in Earth’s surface
that do not naturally occur under any other circumstance,”
says Cavosie. “The pressures to form reidite — 300,000 atm
of pressure, or ~30 Gigapascals - cause the atoms in zircon
to re-arrange into a tighter arrangement. Imagine having a
packed room full off 25 people, and then suddenly shoving
25 more people in the same room - they are packed in a lot
closer together. This is what happens to the atoms in zircon
- this process causes it to recrystallize into the high-pressure
mineral reidite.”

In 1999, investigatory work began on the Woodleigh crater
by the Geological Survey of Western Australia. It drilled into
the rock examining, amongst other things, the shock meta-
morphism of minerals. At the time however, given its rarity,
reidite was not looked for and studies stopped after just a
few years.

“Reidite has only been found from six impact structures on
Earth, and Woodleigh represents the first time it has been
found in Australia,” says Cavosie. “All of the naturally occur-
ring reidite that has ever been reported could probably fit
under your thumbnail, so there isn’t that much.”

A controversy arose over the size of the crater during these
studies, eventually drawing attention to other aspects such
as minerology. "One camp interpreted the data to mean the
structure was ~40km-60 km in diameter, the other favoured
a size of ~120km diameter,” says Cavosie. “In other words,
there was a big disagreement among the early researchers.”

“Our find of reidite, and its occurrence in the lower section of
the drill core, supports the interpretation that the crater was
larger than 100km,” he adds.

Aaron J. Cavosie, Senior Research Fellow at Curtin Univer-
sity, next to a quarried block of impact-melt breccia at the
giant Vredefort impact structure in South Africa.
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Could meteor sites be mined?

While the discovery of reidite is interesting and important
from a geological point of view, how practically useful it is, is
another question. This is partly due to the incredibly small
amount of what has been found and the difficulties of creating
synthetic reidite.

Image of shocked gneiss in drill core from the central uplift
of the Woodleigh impact structure in Western Australia. The
rare mineral reidite and other shock-damaged minerals
were found throughout the core.

“It has been synthesised in the laboratory using different
types of high-pressure instruments, but it’s not easy to make
in bulk,” says Cavosie. “Much is known about the crystal
structure, but there are other things to explore, such as if it
can be used to date impact events. We're working on this,
but it’s tricky, given the limited material.”

Both when it naturally occurs due to extreme pressure caused
by meteors and when synthetically created, the base of
reidite is zircon. This is a gemstone that occurs in a number
of colours and has been popular predominantly for decorative
purposes for 2,000 years. It is also the primary ore used to
make Zirconium, which is added to metals to make them heat
and corrosion resistant.

“Reidite is 10% denser than zircon, and so it has a high spe-
cific gravity,” says Cavosie. “Zirconium is used as a refrac-
tory, and reidite has the same chemical composition as zir-
con, so in principle, there could be material applications.”

Therefore, reidite could be used for many of the purposes
that zircon currently is. It is also technically possible to mine
within craters, and there are operations around the world
currently taking advantage of the mineral wealth within these
sites. However, it is unlikely that reidite will ever be commer-
cially mined, in Woodleigh crater or elsewhere, due to its
scarcity.

“Large impact craters in South Africa and Canada are mined
for gold and nickel, but reidite is probably not economic
enough and in a high enough abundance to represent a target
worth pursuing, unless someone discovers something special
about it,” says Cavosie.

But the importance of the discovery goes beyond mining pro-
spects, giving us a glimpse into history, mineralogy and
Earth’s relationship with space.

“Reidite is incredibly rare, and when it is found it is always
associated with a cataclysm from space,” says Cavosie. “In
principle it could occur in Earth’s mantle, however many zir-
cons have been recovered from the mantle and reidite has
never been reported. So when it is found, it symbolises vio-
lence from space.

“Some impact events are minor occurrences, whereas others
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have profound implications for life, such as the impact in
Mexico 65 million years ago, that resulted in the extinction of
the dinosaurs, and the rise of mammals (us!). That's a big
deal.”

(MINE AUSTRALIA, Issue 3, January 2019, _https://mine.nri-
digital.com/mine australia jan19/mining the world s rar-
est mineral in meteor craters)
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ZnRAaio Mpapavrwyv "AvepoTpuna”
To povadiké onnAaio ornv EAAG3a nou 1o diangpva
noTapog

Tpia xIAiOpeTpa anod Ta Mpapavra, SUTIKA TNG STpoyyouAag
Kal o€ UYPOHETPo 900 PETPWV, O EMIOKENTNG TNG NEPIOXNG OU-
vavTa To annAaio «AvepuoTpuna». Movadika OUIAEUPEVOI XpW-
HaTioToi OTAAQYHITEG Kal TPEIG AIUVOUAEG O€ anoxXpwoEIG TOU
YKpI, TOU OpEiXaAKOU Kal ToU Gonpou, nou £€XOUV OXNUaTIoTE
HE TNV NApodo TV XPOVWV, CUVBETOUV £va OVEIPIKO NEPIBAA-
AOV QavTaoTIK®OV NPOCWNWV KAl ApXITEKTOVIKWV apioToupyn-
HATWV.

H avakaAuyn

H 1oTopia Tou onnAaiou &ekivael kanou oto 1960. AUo véol
TNG €noxng, o AnooToAng Adunpng kar o Mewpylog K. Kapa-
K®OTAG, Nfpav evroAn and Tov TOTE Npdedpo TnG KoivoTnTag
va diavoiEouv pia oxioun, and Tnv onoia €Ryaive dpooePOg
agpag, yia va egepeuvnBei To E0WTEPIKO TNG, HE TNV €UKalpia
NG APIENg Tng EniTiung Mpo£dpou TnNG EAANVIKAG =nnAaioAo-
yiknG Etaipeiag, Tng agipvnorng Avvag Merpoxeilou. 'Epno-
VTag ME MeyAAn duokoAia peta anod 10 pétpa Bpednkav pnpo-

0Ta o€ €va eupU KOIAWHA, OUWG N EAAEIYN QWTIOTIKWOV HECWV
dEV TOUG ENETPEYE TN CUVEXION TNG €peuvacg. Katoniv autwv
MEAETABNKE Kal €E€epeuvnBNKe TUAKA TOu onNAdiou WRKOUG
270 PETpwV Nepinou, To onoio aglonoindnke To 2000 kai ivai
NPooBACIYO GAMEPA OTOUC EMICKEMTECG.

To onfAAaio €xel Tpia enineda. To uwnAOTEPO Kal naAaidTepo
£XElI KaTappeUoel oTo NapeABoOV kal owlovTal Kanoia THAPATA
Tou. To peoaio ningdo €ival auTtd nou £xel aglonoindei Toupl-
oTIKG. To TpiTo €ningdo €ival n KoiTn unoyeiou notapou, o o-
noioG (aiveralr oto TEAOG TOU TOUPIOTIKOU povonaTioU, Aiyo
npiv SNUIOUPYROEl £va KATappaktn 2 PeETpwy, 10 yéTpa xa-
HMNAGTEPA ano To pgovonaTi. To VEPO TOU NOTANOU gugavileTal
€ava o nnyn nou Bpiokeral otnv Xapadpa, 25 WETPA KATW
and Tnv €icodo TnNG onnAIdg.

To TOUPIOTIKWG a§lonoinpEVo TURHA €xel urikog 250 p. Eicodog
kal €€0do¢ TauTifovTal. To onnAdio katolkoUv diagopa &-
vTopa 6nwg Ta AemdonTtepa.

H d1adpopn

AUEOWG HETA TNV €i00do Tou onnAaiou o 31adpopog odnyei
otov MpwTo OAAapo pAKOUG 17 W. JIAKOOWNUEVO HPE OHOP-
(POUG NAPANETACHATOEIDEIG OTAAAKTITEG MOU PTAVOUV WG TO
danedo. Apiotepd diavoiyetal o OdaAapog Tou [oTtapodl.
H okdAa odnyei and Tov KaTaoToAIoTO OTeEVO O1Adpopo OTNn
MeyaAn =aAa pe OWog 6 Y. Kal 3IGKooWo anod axnUaTiopoug
Aapnddwyv, Tov Katappdktn kai Tnv Fkpi¢a AipvouAa. H dinAn
oKaAa oTtn ouvéxela odnyei oto @alapo TnG Agukng Aipvou-
Aag, niow and osipd oTaAaypiTwv. AkoAouBoUv Ta 52 p. Tou
A1adpopou Tou MAOUTOU PE TOV MIO EVTUNWOIAKO NMOAUXPWHO
OTOAIOUHO.

O d1adpopog 0dnyei aTo Oaiapo TnG Kokkivng Aipvng. KAipa-
KWTEC MIBWUATIKEG AeKAVEG dEXOVTAl Ta TPEXOUNEVA VEPA TNG
Aipvng nou pagi pe AentoTata oe oUvBeoN OTAAAKTITIKA OTO-
Aidia, dnuioupyolv éva povadiko B£apa. ST cuvexeia diavoi-
YETAI KAaTNPOPIKOG d1adpopocg, nou XwpileTal ota duo and Te-
pAaoTIo oykOAIB0. ApIOTEPG TOU Wia akoun Baupdoia AipvoUAa.
Aeg€1a To danedo kaAUNTETal and poopoppa AlIBwuarta, nou
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ndvw Toug KUAoUV Ta Aiya vepd Tng Kokkivng Aipgvng. Karta-
Aflyouv oTo TeAeuTaio, NoAU KATN®opIkd, NPOCITO TUAHA TOU
annAaiou. an' 6nou akoUyesTal oto BaBog n Bor Tou vepoU Tou
notapou.

NMAnpoopieg

To onnAaio «AvepoTpuna» 6a To CUVAVTHOETE 3 XAW. Npiv ano
To XWpPI0 MpauavTa, kal angxel 60 xAY. ano Tnv noAn Twv
Iwavvivwv. Ekei AeIToupyei To kape €0TiaTOpIo «ZnnAdio A-
VEPOTPUNA» ToUu MavwAn ZevTeAE, o onoiog avaAapfaver kai
TAv &evaynon Tou onnAaiou. OI wpeg Egvaynaong sival kabn-
Hepiva and Tig 9 To nNpwi €wg TiG 8 To Bpadu. H €icodog KooTi-
el 3 eUp® (TNA. 26590 61516, 6958054441).

(https://www.voreiatzoumerka.gr/index.php/2015-10-05-
21-29-17/2015-10-05-22-10-30)
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Birthplace of Earth's Continents Discovered
Under These Mountains

Our planet's continents may have formed beneath large
mountain ranges like the Andes along the Chile-Bolivia bor-
der, shown here in a Terra satellite image.

Earth's continents may have been born under large mountain
ranges like the Andes.

New research combining a mysterious missing trace element,
a 66-million-year-old rock burped up by an ancient volcano,
and a database of all the rock chemistry analyzed by scien-
tists in the past century explains why Earth has continents.
Published Jan. 16 in the journal Nature Communications, the
study suggests that where mountains are born, so are conti-
nents (https://www.nature.com/articles/s41467-018-
08198-3).

"It's like a jigsaw puzzle," said study leader Ming Tang, a
postdoctoral researcher in geology at Rice University in Hou-
ston. "There is a missing part in this continental jigsaw puz-
zle, and it seems that we found the answer."

The missing piece

The missing piece is a rare-earth metal called niobium. In
Earth's middle layer, called the mantle, as well as in the oce-
anic crust (the part of the planet’s outer layer covered by
seas), niobium and another rare-earth element, tantalum,
typically co-occur in a consistent ratio. The continental crust

is weird, Tang told Live Science. The crust that makes up the
continents is relatively low in niobium.

The case of that missing niobium in the continental crust has
pestered geoscientists for decades. Tang went hunting for it
in a rock geochemistry database maintained by the Max
Planck Institute in Germany. He searched subduction zones,
where the crust grinds into the mantle and magmas form.
That magma, when cooled, has the potential to create conti-
nents. Niobium wasn't missing across many of these subduc-
tion zones, Tang found. But it was bizarrely absent in partic-
ular mountain-building regions like the Andes.

The Andes are a massive mountain-building region, powered
by the nearby tectonics of a subduction zone. As the oceanic
crust off the coast of South America crunches below the con-
tinental crust, the restless Andes rise, and magma spews
from some of the highest-elevation volcanoes on Earth, Tang
said.

Regions like the Andes — which form atop a subduction zone
— are known as continental arcs, and they're special because
the crust there is about twice as thick as regular continental
crust, Tang said. Unfortunately, the chemistry of the rocks at
the bottom of this crust are a mystery. At nearly 50 miles (80
kilometers) below the surface, these rocks are inaccessible.

Enter the xenolith

Fortunately, the Sierra Nevada mountains of the western
United States used to be an active mountain-building region,
like the Andes today. Tang, along with Rice University petrol-
ogist Cin-Ty Lee, and their colleagues analyzed a sample of
rock that formed some 66 million years ago and was pushed
to the surface in a volcanic eruption about 25 million years
ago. This rock, called a xenolith, originally formed deep at
the base of the Sierra Nevada when they were an active con-
tinental arc — the researchers found the rock in Arizona.

The rock "might provide a very nice, excellent analog to the
deep crust beneath the Andes," Tang said.

The analysis showed that the continental arc xenolith had ex-
tra niobium. Tang and his colleagues had found the conti-
nent's missing rare-earth element: The lost niobium is stuck
at the bottom of continental arcs.

Niobium gets trapped so deep because of the unique condi-
tions beneath these super-thick sections of Earth's crust. Un-
der continental arcs, because of the thick crust, the mantle
is under high pressure, Tang said. Under high pressure, a
titanium mineral called rutile crystallizes out of magma. Ru-
tile happens to trap large amounts of niobium, and not much
tantalum. It's also very dense, so it falls deep within the crust
as other rocks get circulated toward the surface.

Because the continental crust is missing niobium, it must
have formed under these continental- arc conditions, Tang
said. And that means that places like the Andes probably held
the seed of all the continents on Earth today.

"Every piece of continent that we are standing on right now
probably started out with these mountain-building pro-
cesses," Tang said.

(Stephanie Pappas, Live Science Contributor, January 31,
2019, https://www.livescience.com/64643-birthplace-of-
continents-found.html?utm source=Is-newsletter&utm me-
dium=email&utm campaign=20190201-Is)
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Kola Superdeep Borehole

The deepest hole drilled in the name of science, where evi-
dence of Precambrian life was found.

It has been said that the human race knows more about cer-
tain distant galaxies than it does about the ground that lies
beneath its very feet. In fact, while it took the famous Voy-
ager 1 satellite 26 years to exit our Solar System (relaying
measurements to Earth from 16.5 billion km away), it took
about the same amount of time for humanity to penetrate a
mere 12 km into the Earth’s surface.

An overview of the site

The site of the borehole, surrounded by the remains of the
derrick and housing that once used to be there

While the U.S. and U.S.S.R. vied for space exploration su-
premacy during the Space Race, a different, less-publicized
race took place between the two nation’s greatest drillers. In
the late 1950s and early 1960s Americans and Soviets began
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planning separate efforts to drill as deep as possible into the
Earth’s crust, the rocky shell that comprises the outer 30-50
km of the 6730 km distance to our planet’s core.

The borehole itself

The American “Project Mohole,” stationed off the Pacific coast
of Mexico, was cut short in 1966 due to lack of funding but
set an important precedent for future off-shore drilling pro-
grams. The Soviets, thanks to the planning of the Interde-
partmental Scientific Council for the Study of the Earth’s In-
terior and Superdeep Drilling, had greater success. From
1970 to 1994 their drill on the Kola Peninsula chipped slowly
away to create a Earth-shattering record at the time: the
deepest hole in the world.

In actuality, the Kola Superdeep Borehole consists of several
holes branching from one central hole. The deepest hole is
called "SG-3,” and though just nine inches in diameter, it ex-
tends down a staggering 7.5 miles. That’s roughly a third of
the way through the Baltic continental crust.

To meet scientific objectives and provide a nearly continuous
look at the crust’s profile, the Soviets even developed instru-
ments to take direct physical measurements at the bottom of
the borehole. The drilling apparatus thus allowed for greater
measurement integrity since rock samples would deform un-
der their incredible internal pressure when brought to the
surface. Needless to say, the project produced enormous
amounts of geological data, most of which elucidated how
little we know about our planet.

The study of the Earth is often largely limited to surface ob-

servations and seismic studies, but the Kola borehole allowed
a direct look at the structure of the crust and put geologist’s
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theories to the test. One of the most surprising findings was
the absence of the transition from granite to basalt, which
scientists had long expected to exist between three and six
kilometers below the surface. Known to geologists as the
“Conrad discontinuity,” this transition in rock type was rea-
soned to exist due to the results of seismic-reflection sur-
veys.

Though the discontinuity has been detected beneath all of the
continents, the drill at Kola never encountered the proposed
layer of basalt. Instead, the granitic rock was found to extend
beyond the twelve kilometer point. This led to scientists’ re-
alization that the seismic-reflection results were due to a
metamorphic change in the rock (i.e. from intense heat and
pressure), and not a change in rock type as they had previ-
ously anticipated.

But the most intriguing discovery made by the Kola borehole
researchers is undoubtedly the detection of biological activity
in rocks more than two billion years old. The clearest evi-
dence of life came in the form of microscopic fossils encased
in organic compounds that remained surprisingly intact de-
spite the extreme pressures and temperatures of the sur-
rounding rock.

While data produced by the Kola drilling project continues to
be analyzed, the drilling itself was forced to stop in the early
1990s when unexpectedly high temperatures were encoun-
tered. While the temperature gradient conformed to predic-
tions down to a depth of about 10,000 feet, temperatures
after this point increased at a higher rate until they reached
180 °C (or 356 °F) at the bottom of the hole. This was a
drastic difference from the expected 100 °C (212 °F). Also
unexpected was a decrease in rock density after the first
14,800 feet. Beyond this point the rock had greater porosity
and permeability which, paired with the high temperatures,
caused the rock to behave more like a plastic than a solid and
made drilling near impossible.

A repository of the many core samples can be found in the
nickel-mining town of Zapolyarny, about ten kilometers south
of the hole. For its ambitious mission and its contributions to
geology and biology, the Kola Superdeep Borehole remains
one of the most important relics of Soviet-era science.

Know Before You Go

The Kola Superdeep Borehole is located 10 kilometers north
of the town of Zapolyarny, in the Pechengsky District of Mur-
mansk Oblast, Russia. The Kola Core Repository is in the
town of Zapolyarny. Best to have a suitable car for bad roads.

(Atlas Obscura, https://www.atlasobscura.com/places/kola-
superdeep-borehole)
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ENAIAG®EPONTA -
NMEPIBAAAON

ZepoAiIfiI4, n naykoouia

Av kai Taneivr) kataokeun, n a&ia Tng eivar diaxpovikn. Kai
npoorareverar and tnv UNESCO w¢ pvnueio auAnc noAitiori-
KNG kAnpovouidag.

ZepoAiBiEg, AMiBolwvapa, Tpdgol. AANoU, aipacieg, XaAdakia,
dapakia, Aoupoi. O1 ovopacisg aAAalouv anod neploxn o< ne-
ploxn, aAAd To €pyo eival ndvrta To id10: £va KOPWOTEXVNHA
AdikAG apXITEKTOVIKAG XTIOUEVO HE APICTOUPYNHATIKN anAo-
TNTA, TO onoio NPooPEépel, NETAEU MOAA®V AAAWYV, YOVIHUO &-
dapog gg ayovoug TOMnouG.

MapoTi dev €ival yvwaoTd, 0l TOOO XAPAKTNPIOTIKEG YIA TO €A-
Anvikd Tonio EepoAiBiEC anaoyxoAoUv Tnv maykoouia €nioTn-
HOVIKH KOIVOTNTa €0w Kal Xpovia. Aekaegl digBvr ouvedpia e
B<pa Ta EepoAiBika kTiopaTa £xouv yivel and To 1987 €wg on-
MEPA, WE NPpwTePYATN TOV apxITekTova lMwpyo MeTpdkn, evwd
To 1998 cuoTdbnke kal n Aigbvng 'Evwon yia Tn AienioTnuo-
VIKI) MeAETN TnG ZepoAiBiag (AEEZ). To 2015 n Téxvn Tng &e-
POAIBIGG evTaxOnke aTov €Bvikd kaTtahoyo NeoTepou MoAITI-
oTIkoU AnoBgpartog kai AuAng MoAITIOTIKNAG KAnpovouiag Tou
Yrnoupyeiou MoAimiopoU kal €neita n EAANGda, o cuvepyaaoia
pe Tnv KUnpo, aAAd kar Tn FaAAia, Tnv EABeTia, Tnv Ionavia,
Tnv ItaAia, Tnv Kpoartia kal Tn ZAoBevia, kaTeBeoe npoTAON
otnv UNESCO vyia Tnv évTagn tng ora Mvnueia AuAng MoAiTi-
oTIKAG KAnpovouidg Tng AvBpwndTnTag, n onoia gykpiBnke
Tov nepacpevo NogpBpio.

JUVOEDEPEVEG OTO HUAAD TWV NEPIOTOTEPWV HE TIG KUKAAdEG,
ol EEpOAIBIEG €ival ol MIo TANEIVEG KATAOKEUEG WE MOAUNAEUpN
a&ia. OuolaoTikA MpOKEITAl yid NETPIVA ToiXia avTioThpigng,
Xxapn oTa onoia dnuioupyolvTal ol avaBaduideg fj NefoUAEC:
0l HIKPEG €MinNedeg eKTATEIG OTIG MAAYIEG AOPWV Kal Bouvmv
nou polalouv Pe okaAonaTia Kai gival npOdo@opeG yia KaAAIEp-
yela. AiXwG auTeg ol anoTopeg nAayiég dev Ba unopouaoav va
KaAAiepynBouUv Kal ol KAToIKoI ayovwyv nepioxwv 8a duoko-
AevovTav va enifiwoouv Kal va PEivouv gTov TOMO TOUG.

H TEXVIKN TNG KATAOKEUNG TOUG €ival auTh nou kavel Tn dia-
@Oopa: PTIAYMEVEG and OKETEC METPEC KOUPMWMEVEG WETAEU
TOUG Kal OXI JEPEVEG NE OUVOETIKO Koviapa, Onwg To TOINEVTO
N n Adonn, o1 E&poAiBiEC npooTaTtslouv anod TIG NANKHUPEG,
agou ouykpatoUVv Ta vepd Tng BpoXnG JIOXETEUOVTAG TaA O-
MaAd, kabwg kal and Tn diaBpwaon Tou £3APOoUG, EVK EVIOXU-
ouV Tn BIONOIKIAOTNTA, a®ou yivovTal evdiaiTnua yia €pneTa
Kal evTopd. H TexVvikn AEyeTal «ev Enpw» Kdl Ol NETPEG Nou
XpnoigonoloUvTal cuAAEyovTal and To idlo onueio.

Madli pe TIG EgpoAIBIEC ouxvda ouvundapyouv Kal EEpoAIBIka Xa-
MNAG kTiopaTta, eTiaypéva Je Tnv id1a TEXVIKH, Mou ouvhnewg
AEITOUPYOUV WC anoBhKeC N wg XWpog Eekolpaonc TWV aypo-
TOV. XapakTnpIoTIKN NEPINTWON €ival Ta KPNTIKA MITATA, AAAG
Kal ol «BOATOI» TNG Asukadacg. =epoAiBia xpnaoiyonolsital a-
KOMN Kai yia Tnv anArn nepippa&n aypoTOKTNVOTPOPIKWV &-
YKATAOTAOEWYV, VM WE TNV idla TEXVIKA €ival gTiaypéva Alo-
TpiBia, vepoTpiBEG, okalondTia, AIBOOTpwTaA, HEAICOOONITA, -
Awvia, natnThpia, nnyadia, yepupia.

H Texvoyvwaoia nou nepvd anod yevid o€ yevia, 0 kKaBopiopog
Tou Toniou og BABog Xpovou, n oikoAoyikh afia, aAAa kai n
Kolvwvikn didoTaon Twv EEpoAIBIwV gival pEpIKOi anod Toug Ao-
youg nou n UNESCO aykaAiaoe Tnv TEXVN TOUG. «=Tnv EAAGda
Ta EepoAiBika kTiopaTa gival oxXeTika ana§iwpeva. Alebvag ei-
val o€ aAAo eningdo. H £€vra&n otnv UNESCO Bswpw OTI Ba
KivnTonoinoel kal Toug 'EAANVEG, nou pEXpI Twpa dev gixav
avTiIAn@Bsei Tn onuacia Toug. 'HONn paAioTa €xouv Eekivhoel
npoypauuarta euaigdnronoinong. H Téxvn dAAwoTE €ival ou-
VUQAOWEVN PE TNV NpooTaadia Tou nepIBAANOVTOG», Agel n I-
ouAia ManasuTuyiou, dp apxITékTwv Tou EMI kai avTinpde-
dpog TnGg AEEZ, unelBuvn Tou Topéa EANGSac-Alyaiou.

Al®via TEXvVn

Av Kdl n Xprnon Kai n Kataokeurn Twv EEPOAIBIOV EXEI NEPIOPI-
OTEI avnouxNnTIKA, KaBwg anaitei Kal KOMo Kal XEIPWVAKTIKNA
gpyacia kartoniv -ta oUyxpova aypoTika pnxavnuara dev &-
xouv npdoBacn aTig neoUAeG—, n a&ia Toug sival avauPiopn-
TNTN. H idia TeXVIKA @aiveTal OTI XpnOoIYonoIgiTal and Toug
NpoioTOPIKOUG XPOVOUG Kdal dev €ival JOVO EAANVIKO NPovOHIo
- and Ta BaAkavia kai TIC NECOYEIAKEG XWPEG HEXP! TIG pulo-
kaAAigpyeieg Tng Ivdovnaoiag kal Ta Tonia Tng AiBioniag n Te-
Xvn NG EepoAiBIag ival kKoivr ev noAAoic. Ano Ta apxaioTepa
EepoAIBika kTiopaTa otnv EAAGda sival Ta dpakoonita, Ta o-
noia xpnoiponoloUvVTav w¢ AATPEUTIKOI XWPOI 1 KATOIKIEG TWV
AaTOPWV, aAAG avikouv OTNV KATNyopid Twv Pvnueiov. =e-
POAIBIKEC AYPOKTNVOTPOPIKEG KATAOKEUEC OTA vNOId Kal oThv
KpATn xpovoAoyouvTal avenionua akoun Kal oToug pwai-
KoUG XpOVOUC, av Kdl ol ao@aAsic XpovoAoynoeig pTavouv
€wg TNV EveTokparia.

ZepoAIBIKG ouykpOTHUA UE aAwvi oTn Neukada.

«Aev eival Tuxaio OTI gival TO6o0 naAid TexvikA. M’ auTd Kai
npénel va dilacwBei. Me Tn xpnon Tng &EpoAiBiag unopei va
anopeuxBei n epnuonoinan, nou AdN sival EuPavnic oc NoAAa
MEPN TNG EAAGDaAG. Av o1 EgpoAIBIEC ouVEXIOOUV vVa gyKATAAEI-
novTal, n yn 6a nawel va BAaoTaivel kar 6a OUVTEAEDTEI OIKO-
AoyIKn kaTaoTpo®r. EmNA&ov, €xouv 10TOPIKN, MOAITIOHIKN,
apXaloAoyIKr, KOIVWVIOAOYIKN, AapPXITEKTOVIKA, £B8VOAOYIKM,
YEWMOVIKNA Kal oIkovouiknA a&ia. & NoAAEG NEpIOXEG ONoU VEOI
ENIOTPEPOUV Kal agxoAoUvTal e TN YEWpPYia ol EepoAiBieg Lw-
vTaveuouv - gival 1I3avikég yia BIOAOYIKEG KaAAigpyeieg. M
auTd kal n idla n Téxvn 6a npénel va apxiosl va di1daokeTar»,
oUMNANpPWVEl N K. NManasuTuyiou.
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NEeOKTIOTO d1axwpPIOTIKO TOIXIO LUE TNV TEXVIKN TNG EEPOAIBIAC
ornv Avdpo. Juvrbwg oTnv unaibpo oi ENAvw NETPEG TOMO-
BeTouvTal kdbeTa, yia va unv napacupovtal ano Ta {wa.

Mia EepoAiBia xTileTal oe ouvapTnon Pe TNV kKAion Tou £dd-
(oug, Tov NpooavaToAiopd TnG NAayiag, Tnv nNoidTNTA TOU XW-
partog kai TG nerpac. O1 pacTopeg unoAoyilouv Tov agpa, Tov
nAlo, Tn Bpoxn. «Av pag €BAene kaveig Tnv wpa TnG kata-
okeung, dev Ba xpelaldoTav va nw Tinota. ©a kataAdpaive a-
MEOWG yIaTi n Téxvn TNG E€poAiBIag ival TOoo gopr», Aéel o
ToAng Ndkog, TpiTn yevia NeTpdg Ye kataywyn ano 1o Kepd-
goBo, paoTopoxWp! TNG Hneipou, kal évag anod Toug Aiyoug
VvEOUG Nou ouvexifouv TNV TEXVN TWV Nannoudwyv TouG. «3g
YEVIKEG YPAUUEG N Aoyikr gival va Badeig otn BAon Tig HEYAAEG
NETPEG KAl WNAA TIG MIKPOTEPEG, WOTOCO N ouaia €ival oTo NAE-
Eijo TnG néTpac. Na €ival Tooo depévo To cUVOAO, WATE, av
dexTel PopTio, va avTeEel oav éva owpa.

To NoAUTIHO OWG HE TNV EEpOAIBIA gival OTI TNV idia GTIyMA ol
NETPEG €XOUV Kal eAeuBepia kivnong. Av yivel dnAadr os €va
onueio Znuia, dev Ba ykpeuioTei oAOkAnpn 6nwg otn ocupBa-
TIKN Tolxonolia, kal paiiora Ba €ival kai eniokeudaciun. To &-
AAXI0TO KEVO €KTOVWVEl Tn duvapn», Aéel o TOANG Nakog kal
KaTaAnyel: «Eival noAU onpavTikd o1 6Aa yivovTal Ye anida
epyaleia. Kal ynopeic va Kaveig ano TiG nio anAéG KATAOKEUEG,
Onwg Ta diaxwpIoTIKA Toixia, HEXP!I oAOkAnpa oniTia. ‘Ewg kai
ToUVEA gixav QTIGEEI ol NaAioi HAOTOPEG. YNApPXEl OE PWTO-
ypagia o €va kageveio otnv Mupoodyiavvn Iwavvivov. Eni-
nA&ov, n EepoAiBId evappovileTal unépoxa Pe To nepiBAAlov.
3T0 oniTI gou, oTo KiaTo, 0nou &xw Mid, €XoUV PUTPWOEI NAVW
TnG AouAoUdia kal npacivada. AvTiBeTa, To TOIWEVTO €ival oav
va PouvTtloUpWVEIG TN puUan».

(OATA XAPAMH / H KAOHMEPINH, 18.01.2019,
http://www.kathimerini.gr/1005227/gallery/ta3idia/sthn-
ellada/3eroli8ia-h-pagkosmia)
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NEEZ EKAOZEIZ 2TI2
FEQTEXNIKEZ
EMNIZTHMEZ

Temporary Works
Prnciples of desgn and constructon
Second editon

Temporary Works:

Principles of design and con-
struction,

Second edition

Peter F Pallett and Ray Filip,
Editors

Eate by
Peter F Pallett and Ray Filip

Temporary Works: Principles of de-
sign and construction provides authoritative and comprehen-
sive guidance on temporary works for practising engineers.

With contributions from over thirty industry experts, this is
the only reference book to cover all sub-specialities of tem-
porary works within a single volume. Informed by the latest
UK Regulations and use of European codes in the UK, chap-
ters consider the how and why of current methods across a
wide range of topics. Drawing on years of collective experi-
ence of temporary works in practice the book is a source of
immediate, practical solutions to common problems and also
includes an extensive list of references for each subject.

This new edition brings up to date the topics inherent in tem-
porary works in the original 27 chapters and includes seven
new chapters on backpropping, basement construction, nee-
dling, pipe testing, rebar stability, digital project delivery,
and temporary works in demolition.

Temporary Works, Second edition is an invaluable companion
for temporary and permanent works designers, engineers,
technicians, temporary works coordinators and supervisors,
lecturers and also contractors looking to minimise costs,
maximise efficiency and ensure the safety of those working
on site

(ICE Publishing, 17 December 2018)
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EKTEAEZTIKH ENITPOINH EEEENM (2015 - 2018)

MNpdedpog : rewpylog FIKAZETAZ, Ap. MoAiTikdg Mnxavikdg, Kabnyntrg E.M.M.
president@hssmge.gr, gazetas@ath.forthnet.gr

A’ AvTinpoedpog Mavayiwtng BETTAZ, MoAITIkOG Mnxavikog, OMIAOZ TEXNIKQN MEAETQN A.E.
otmate@otenet.gr

B’ AvTinpdedpog MixdAng NMAXAKHZ, MoAiTikdg Mnxavikog
mpax46@otenet.gr

Fevikog Mpapparteag: MixdAng MMAPAANHZ, MoAITikdg Mnxavikog, EAA®OS SYMBOYAOI MHXANIKOI A.E.
mbardanis@edafos.gr, lab@edafos.gr

Tapiag : Mwpyog NTOYAHZ, MoAITikog Mnxavikdg, EAAOOMHXANIKH A.E.- TEQTEXNIKES MEAETEZ A.E.
gdoulis@edafomichaniki.gr

'EQopog : Mopyog MMNEAOKAZ, Ap. MoAImikdg Mnxavikodg, Enikoupog Kadnyntrg TEI ABrivag
gbelokas@teiath.gr, gbelokas@gmail.com

MEAN : Avdpéag ANAINQZTOMOYAOZ, Ap. MoAITIKOG Mnxavikog, OudTiiog Kabnyntng EMM
aanagn@central.ntua.gr

BaAia ZENAKH, Ap. MoAimikdg Mnxavikoég, EAAOOMHXANIKH A.E.
vxenaki@edafomichaniki.gr

Mapiva MANTAZIAQY, Ap. MoAImikdg Mnxavikog, AvanAnpwTpia Kaényntpia E.M.M.
mpanta@central.ntua.gr

AvanAnpwuariko
MéANog : KwvoTavTivog IQANNIAHZ, MoAimikdg Mnxavikog, EAAOOMHXANIKH A.E.
kioannidis@edafomichaniki.gr

Ekd6TNG : Xpriotog TZATZANI®OZ, Ap. MoAITIKOG Mnxavikog, MANTAIA SYMBOYAOI MHXANIKOI E.[M.E.
editor@hssmge.gr, ctsatsanifos@pangaea.gr

EEEErM

ToHéag MEWTEXVIKAG TnA. 210.7723434

ZXOAH MOAITIKQN MHXANIKQN ToT. 210.7723428

EONIKOY METZOBIOY NOAYTEXNEIOY HA-AI. secretariat@hssmge.gr ,
MoAuTeXveioUnoAn Zowypapou geotech@central.ntua.gr

15780 ZQIrPA®OY IoTtoocAida www.hssmge.org (Uno KaTaokeun)

«TA NEA THZ EEEEMM» Ekd0OTNG: XpnoTog ToaToavigog, TnA. 210.6929484, ToT. 210.6928137, nA-JI. ctsatsanifos@pangaea.gr,
editor@hssmge.gr, info@pangaea.gr

«TA NEA THX EEEEMM>» «avapT®vTadl» Kal oTnv 10ToogAida www.hssmge.gr
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