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APOPA

H I'n o FrewpioouvoAo:
FrewnoikIAOTNTA ka1 BionoikiIAOTRTA

Znupog MauAidng, OpoTIpog KabnynTtng NewAoyiag
ANO

Eicaywyn

ZUp@wva e TNV olkoAoyikr avriAnwn 6Aa Ta €idn {wvTavov
0pYavIoOU®V €VOG OIKOCUCTNAMATOG ennpealouv To €va To
AaAAo, kal puoika ennpealovTal and To oTevo nepiailov, Ai-
Mvn, Xwpa, 8alacoa, aépa. = auTh TNV KATaoTaon To «avop-
yavo» nepiBaAiov kail Ta €upia évTa dpouv wg Eva auTOVouo
ouaTtnua. Auto To cloTnua ennpedalel kal ennpedleTtal and Ta
dinAava Tou oikonepIBAAAovTa, dnuIoUpYywVTAG Eva eUpUTEPO
olkoouaTnua. H diapudppwon Twv ISE®V Yid TO 0IKOOUOTNHA,
dnAadn yia Tnv aAAnAenidpaon Twv dIaPOpwV €I0WV HETAEU
TOUG, €iXe KATAAUTIKN €nidpacn T6CO OTNV €NICTAMN ThG Blo-
Aoyiag 600 kai eupUTepa. H oikoAoyia anoTeAei TV npwTn €-
VOMoINTIKA avTiAnwn otn ouyxpovn €nicTAKN, To nedio 6nou
€npene ol {wikoi opyaviopoi va egeTadovral wg oUVOAO.

To olkooUOGTNHA anod enioTNUOVIKAG anowng Bacileral o dUo
BePENIMOEIC ApPXEG, TNG EVEPYEIAKNAG PONG OTO E0WTEPIKO TOU
Kal TNG avakUkAwong BpenTik®V ouci®v. Muprivag Tng oiko-
AoYIKNG okEWnNG eEakoAouBsi va eival n napadoxn OTI Ta €idn
PuUTOV Kal {wwv aAAnioennpealovTal, eEapTwPEVA AUECA TO
€va anod To aiAlo, aAAa kai and To apioTikd nepIBAAAOV TouG.
“ETOl 00nynOnKape oTnv nio oAIOTIKA avTiAnyn TOU 0IKOOU-
OTHMATOC, EITE TOU MEPIOPICUEVOU YEWYPAPIKA, EITE TOU PEYA-
0IKOOUCOTNHATOG, KaBwg Kai oTnv &€vvold 0AOKANPoU Tou yRI-
VOU OIKOCUCGTRHHATOG. 3TO YrIVO 0IKOCUOTNKA UNEICEPXETAI
n dIaxpovIKOTNTA Kal n anoudaidTnTa ToU «avopyavou» nepi-
BaAAovToc.

Ta cuunepacpaTa nou ioxuav yia HEPovwueva idn kal aropa
€npene va enavegeraoTolv kal va enavanpoodioploTolVv OTo
nAaiclo aAAnAenmidpdoswyv PETAEU dIAPOPETIKWV EI3WV Kal TOU
®uaikoU nepiBaiiovTog, TnG Bido®aipag, cupnepIAapBavope-
VOU TOU €3AQOUG Kal TWV NETPWHATWY Tou GAoloU. To yeyo-
vOG OTI undapxel 1oxupr) aAAnAenidpaon PeTagu Twv €1d®V on-
Jaivel 0TI n AsIToupyia Toug dev Pnopei va katavonOsi pepo-
VWHEVa.

O kOOHOG TWV {WVTAvVMV 0pYyaviopwVv XapakTtnpiferal and Tn
MEYAAn kal BaupacTn noikiAogop@ia (BioAoyIKA MOIKIAO-
TNTa) kal NOAUNAoOkKATNTA, NouU €ival CUVENEIA TNG ENIdPAcng
Tou nePIBAANOVTOG (MOIKIAOTATA NEPIBAAANOVTWV N YEWMOIKI-
A6TnTa). Eniong, ouveidnTonoindnke otadiakd OTI KAl 0 Eyw-
KEVTPIKOC GvBpwnog, «KEVTPO TOU CUUNAVTOG» Kal EEXxwpIoTo
autodUvapo dnuioUpynHa wg Kupiapyn anown, anoTeAei ava-
noOoNAcTo TUAKA TOU BIOKOOWOU Kdl UNOKEITAl OTIG iDIEG AAAN-
Aenidpdoeig. M’ autd n oikoAoyia, av kai KAAdog TnG enioTn-
KNG TNG BloAoyiag, ENeKTABNKE EVTUNWOIAKA PE HEYAAEG MOAI-
TIKEG O1a0TATEIC KAl MOAAEG POPEG UNEPKAAUWE AAAEG nikpa-
TOUOEG KOIVWVIOAOYIKEG KAl OIKOVOMIKEG Bewpieg. H oikoAoyia
€yIve Kal eEakoAouBei va gival KoIVwVIKO Kal MoAITIKO Kivnua,
ME TIG BETIKEG KAl TIG APVNTIKEG TOU NMAEUPEG, NMOU AVTINPOOW-
nevel Yia aAAn avTiAnyn yia To BIOKOOWO, HE TNV OUCIACTIKN
OUMHETOXN Kal Tou idlou Tou avBpwnou. H ouyxpovn 0IkoAo-
yia €€akoAouBei va €xel enikevTpo Tov avlpwno, €EsTalel TIC
avBpwnoyeveig nepiBallovTikéG aAAayEg kal Tovilel TIG GUVE-
MEIEC TOUG Yia Tov avBpwno. H olkoAoyia €ival avepmnivin
oikoAoyia. AvTiBeta, n anown nou Bswpei TN ' €va ouve-
KTIKO JOMIKO Kal AEITOUpYIKO cUVOAO PNECa OTO NMAQiCIo TG Ye-
wAoyikng €EENIENG eival S1a@opeTikh. BAénel ox1 povo onua-
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VTIKEC aAANAeNIdPACEIG, aAAG HiIa AppnKTN CUVEXEla, £va Blo-
YE®WOUVOAO. Aivel 181aiTEPN NPOCOXH OTIG «AVOPYAVEG»-YEW-
AoYIKEG dlepyacieg Tou NAAVATN, OTIG OXETEIC TOUG HE TN {wn
Kal JaAioTa Pe auto nou n napadooiakn eknaideuon pag ka-
TaTaoosl w¢ «katwtepn {wn», n onuacia Tng onoiag eival
NoAU peyaAUTePN OTIG BIO-YEWAOYIKEG AEITOUPYIEG.

O1 £€vvoIgG TNG BIONOIKIAOTNTAG KAl YEWNOIKIAGTNTAG

BionoikiAdTnTa (biodiversity), i BioAoyikr noikiAdTnTa, o-
vopaletal To gUVoAo TwWV BIOAOYIK®V €1I0®WV MNOU UNAPXouV on-
Hepa oTov MAAVATN MAG KAl TA OIKOOUGTAWATA MOU GUYKPO-
ToUv. H BIonoIkINOTNTA, ENEKTEIVETAI, JE TN HEAETN TwV ano-
MBWwPATWV, Kal 0€ NAANOTEPEG YEWAOYIKEG EMOXEG, OTA €idn
nou £xouv e€agavioTei Kal ota naAaiongpiBaiiovta Touc. O
HEYAAOG apiBuog kai n nolkIAopgop®ia Twv HopPpwV {wNG oTn
'n €ival To anoTéAEoPa €KATOVTAdWY EKATOUHUPIWV XPOVWV
€EENIKTIKNG 10TOpIAG.

Juppwva pe Tnv EAANvikn NopoBeoia: «BioAoyikn moikiAo-
TnTa n BionoikiIAOTnTa €ivai n noikiAia Twv {OVTWV opyavi-
OU@V NdonG npoeAeUoews, nepiAauBavousevwy, HeTalu dA-
Awv, Twv xepoaiwv, 8aiacoiwv kal dAAwv udaTikwv oIKoou-
OTNUATWV KAl OIKOAOYIKWV OUUNAEYUdTWY, TWV 0Moiwv amno-
TEAOUV uEpo¢. Eniong, nepiAauBdverar n noikiAoTnta &vrog
TV €dwVv, HeTA&U 10wV Kal oikoouoTnudTwyv (dpBpo 2 Tou
V. 2204/1994, ®EK 59 A'). 51n BioAoyikn noikiIAOTnTa nepi-
AauBdverai, TEAOG, N NOIKIAGTNTA TV yovIdiwv PEoa Kai Le-
TaéU Twv €1dwv.

FewnoikiAoTnTa (geodiversity): And Ta péoa Tng dekas-
Tiag Tou 1990 ApxIoE va XpnoIKMOonoIgiTdal 0 OpoG «YEWMOIKIAO-
TATA» yia va neplypdyel TV noikiAia Twv SoU®V, YEWHOPPWV
Kal Twv d1apopwV YEWAOYIKWV NEPIBAAANOVTWY TNG ENIPAVEIAq
TNG M'c. OpileTal WG To «PUOIKO €UPOC (MOIKIAIG) TwV yewAo-
yIKQV (NETPWUATA, OPUKTA, anoAlbwuara), yewuoppoAoyi-
KV (Tonia Kai PUOIKEG JIEPYATieg) Kal EDAPIKWV LHOPPWV>».

Eniong o 0po¢ yewnolKIAOTATa XpNoihonoIndnke yia va nepi-
ypAawel TNV NoIKIAia TV HOPP®V KAl CUCTNHATWY TNG yNng (the
diversity of earth features and systems), T6oo oTn onuepivn
dopn Kal enipaveiakn JopeoAoyia Tou ynivou @Aoiol, 600 kai
dlaxpovikda, dnAadr oTtn didpKela TNG aAAayng Twv YEwNEePI-
BaAAOVTWV.

H yewnoikiAdTNTa nepIAapPBavel TeKUnpia yia Tnv igTopia Tng
g (B1odnAwTIKA iXvn, NaAdlo-oIkooUCTHKATA) Kal Jia noiki-
Aia diepyaciov (YEWAOYIKQOV, BIOYEWAOYIK®V, UDPOAOYIKWV
Kal aTHOO(MAIPIK®WV) MOU EVEPYOUV OTA NETPWHATA, OTN YNIvN
Hopgoloyia kal Ta €5agn, Nou NApEXOUV To MAAiCIO yia Tn
Cwn otn 'n. H yE®wNoIKIAOTNTA anoTeAEi TO OUVOETIKO KPiko
MEOW TNG aAANAenidpaong Ye T BIONoOIKIAOTNTA, Ta €3APn, Ta
0puKTd, TIG digpyaaieg diIABpwong, anodbeong ICNUATWY KAl TO
dounuévo avBpwnoyeveg nepifaiiov, yiati n avepwnivn dpa-
oTnp16TNTA Kal Npdodog cuvdEovTal NAvTa OTeEVA HE TO YEW-
nepiBarlov.

MpoUnoBeon TnG BIoNoIKIAOTATAG €ival N YEWNOIKIAOTNTA. Ta
d1apopa YewAOYIKA-KAINATIKA nepIBaAlovrta Tou nAavnTn
pag, kabwg kal ekeiva TnG dlaxXpovIKNG YEWAOYIKAG €EENIENG
Tou, nou diapopPwBnkav kal peTaBAndnkav kata Tn Sidpkeia
TWV YEWAOYIK®OV XpOVWY, ennpéacav, diapoppwaoav Ta {wika
€idn, odnynoav oTtov agaviopo noAAd and autd, eve £dwoav
XWPO YIa TNV avanTuén dAAwv idwv.

Ano 1o oikooUoTnHa oTn {WvTavn yn

Eival n 'n anAwg évag «avopyavog» nAavntng pe {wr navw
Tou; Mola eival n apeidpopn oxéon «avopyavng» Kai «opya-
VIKAG» UANG; 'ng kal Zwng;

S€ NpwWTN NPOCEYYION Kal cUP@PWVA WE TNV enikpaTtoloa eni-
oTnUovikn avTiAnwn, n 'n Bswpeital €vag avopyavog nAavn-
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TnG ndvw oTov onoio avantuaoesral {wr. Ol NEPICOOTEPOI £MI-
OTNHOVEG akOuN Kal Onuepa, Kabwg Kal n ouvTPINTIKA MAEI0o-
wnoia Twv clyxpovwv avBpwnwyv, eEakoloubouv va Bew-
poUV TO QUOIKO KOOWO, €KTOG and Ta €uPia ovTa, vekpr Kai
E£vn UAN, nou €xel hIkpn 1 KaBoAou oXEon PE EUAC TOUC av-
Bpwnoug kal yevikd e Toug BloAoyikoUg opyaviopoug, i a-
NA®G anoTeAEl TOV OUJETEPO XWPO MAVW OTOV onoio pilw-
VOUE Kal KaTolkoUpe. Tov anokaAoUv avopyavo KOOWO, nou
AEITOUPYEI INXAVIOTIKA KAl BpiOKETal O YiIa HaBnUATIKn Ka-
VOVIKOTNTA, MOU €XEl TOUG OIKOUG TOU OUJETEPOUG VOHOUG.
AuTn €ival n MNXavioTiKA PIAocoQia OTIC PUCIKEG EMIOTH-
MEG KAl WG NPOEKTACN TNG avanTuxOnke n 10€o0Aoyia TNG Xwpig
0pla TEXVOAOYIKAG Kal OIKOVOMIKNAG avanTuéng kal anepiopi-
0TNG EKPETAAAEUONG TNG PUONG. To UNXavioTikd auTo NpoOTUNO
€ival kal avlpwnoKeVTPIKO, Bewpei dnAadr Kupiapxo Kal -
EouolaoTn TNG QUONG Tov AavBpwno. AnoTeAei TNV Kupiapyxn
KoopoavTiAnwn onuepa. Eival aAnBeia 6T autn n yevikn 10g-
oAoyia ouveTéAege ¢’ auTo Nou anokaAoUpe npoodo. ‘Hdn o-
Hw¢ apyloe va diapaiveral, atov 21ou aiwva, n anoywn ot n
id1a n 'n eival évag wvtavdg nAaviTnG 0To GUVOAO TOU, ONWwG
Tovilouv 0g MOAAG apBpa kar PBiBAia Toug o Lovelock, n
Margulis, n ZaxToupn, 0 ZToupvapag Kal apkeToi aAAol, 6nou
€vonoloUVTdl Ol «avOPYavec» Kdl «OPYavIKEG» HOPQEG Kal
dlepyaaieg o’ Eva eviaio adiaipeTo e&eAiooouevo ouvoio. E§e-
AikTIKR di1adikacia pnopsi va BswpnBei wg pia aAAnAouyia
aubopunTwVv Paivopévwy, Ta onoia npokunTouv and diado-
XIKEG aANayEG kal PeTaBoAEC. H €vvola npoékuwe and Tn Bio-
Aoyikn €§€AMi§n, n onoia eival €va enioTnpovikd peBodoAoyikd
MOVTENO N napddeiypa kaTtd Tov QPIAGGOPO TNG enIoTAKNG T.
Kouv (Tomas Kuhn), nou gpunveusl TNV ELRAvIon OAwvV TwvV
BIOAOYIK®WV HOPPWYV OTO YHIVO 0IKOOUOTNHA HECW TWV ApXWV
TNG YEVETIKNAG dlapoponoinang kai TnG nepiBAaAAovTIKAG eni-
dpaong dia TNG PUTIKAG EMNIAOYNAG.

>7n dekaeTia Tou ‘60, Kata Tn diApKeld TNG oxediaong Twv
nelpapdtwv TnG NASA yia Tnv avalnrtnon €&wynivng {wng, o
BepeAiwTAC TNG Oswpiag Tng Maiag Lovelock diaTunwoe Tnv
anown OTI Ta neipduaTa dev npéenel va oxediadovTal ETA1 WOTE
va avalnTouvTal PHEPOVWHEVO! OpYyavIGUOoi 1 UNOAEINUATIKEG
0pYaVvIKEG ouoieg oTa €ddgn dAAwv nAavnTwv, aAAd npenel
va avalntnBouv NAAvnTEG ol onoiol 0To GUVOAO TOUG £XOUV Ta
KUpIa doUIKA, PUOIKOXNHIKA XapakTnpIoTIKA KAl TIG KATAAAN-
Ae¢ ouvBnkeg avanTuéng Tng wng, onwg n . =ta 1990 o
didonuog aoTpoBioAoyog KapA Zeiykav (Carl Sagan) xpnaipo-
noinoe Ta 6pyava Tng diIaoTNPOCOUOKEUNG «aAIAaiog», nou &-
@euye og Ta&idl npog To Aia pe okono Tnv avixveuon eEwyni-
vngG {wng, yia va digpeuvnoel MAOTIKA TI Ba KATEypapav wg
Movadika XapakTnpeIoTIKa Tou nAaviTn 'n, nou giyoupa «kou-
BaAder» Cwn. H andvtnon ATav anAr kar avapevopevn: noAu
vepo (H20), olov (03), dio&eidio Tou avBpaka (CO2), eAdyxioTo
pedavio (CHa) kar XAwpo@UAAN. To 6lov TnG avwTePNG Tpo-
noogailpac ival evOEIKTIKO TWV PEYAAWV NOCOTATWV 0Euyo-
vou TNnG atudéo@aipag. AnoteAei eniong evdeign unapéng {wng.
AvIXVEUTNKE Kal To VEPO, To Baaikd aToixeio TnG {wng. To dio-
Eeidlo Tou dvBpaka, To onoio kAl autd PE TN OEIpd Tou Eivail
€vwon mBavig {wiknG NPogAEUONG, KABWCS Kal N XAwPoPUAAN,
onAadn n Unap&n uTwv, anoteAolV EPPECEG EVOEIEEIG TNG U-
napéng lwng. Tov avBpwno kal Ta peyaia {wa dev Ta avi-
XVveuoe. To Aiyo pebdvio dpwg, agpio nou avTidpd He To 0§u-
yovo kai ival adlvaTto va undap€el otnv atyoceaipa yia pe-
yaAo xpovikd didornua, npoBAnUATIOE TOUg €NICTHAHOVEG. Ol
avixveUOIPEG NooOTNTEC BewpnBnKe OTI ATav aduvaTov va &-
XOUV dnuioupynBei and yewAoyikég diadikaoieg. To pedavio
auTo, OnNw¢ anodeixXTnke, NTav Kupiwg nNpoidv aspiwv Tng ne-
Wng TNG KUTTApivNG 0Ta OTOPAXIA TWV HNPUKACTIKWV {HWV.
O1 ayehadeg avixvelbnkav ano To «FaAiAaio» £uueoa, and Ta
EVTEPIKA TOUG agpial

To nepiBaAAov cival kal autdé NOAUNAPAYOVTIKO e KUPIEG
NapapETPOUG TO YEWYPAPIKO MAATOG TOU, TO UWOUETPO TOU,
Tov €vOONnEIpWTIKO N NnapabaAdooio XapakTnpa Tou, TIG To-
MIKEG KAIMATIKEG TOU OUVONKEG, ENEKTEIVETAI OUWE AKOWN Nne-
pI00OTEPO, 0 OAA TA YEWOUCOTNATA, ano Tov nupnva Tng ng
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MEXPI TNV avwTaTn atuoo@aipa. To kAipga ennpealel Tn {wn.
H {wr and Tnv nAgupd Tng ennpeddel TNV atndo@aipa kai kata
OUVENEIa TO KAiga, OXI HOVO O€ PIKPOKAiNaka, aAAa oto oU-
voAo Tou mAavATn. AUTh €ival n GAAn PeydAn enavaocTaTikn
avTiAnwn, anocTaypa Twv andwewv TnG Bswpiag Tng Maiag
Tou J. Lovelook kal Twv OUVEXIOT®WV Tou, NMou OIATUNWVETAI
w¢ €ENG « H onuavTikoTepn 1010TNTa Tn¢ Faiag ivai n Tdon va
o1aTnpei oTabepec OUVONKEG yia OAEC TIG YNIVEG HOPPEG {wniG.
Me Tnv npodnoBean o1I dev Exouue npo&evroel ooBapéc BAG-
Bec oTnv kKardoraon oloI00TACNG TNG, auTr n TAon 6a npenei
Kal onuUeEPa va ivai Tooo Kupiapxn 000 Kai Apiv ano Tnv &u-
@advion Tou avepwnou oTo NMPOOKNAVIO».

H Cwn @povTilel yia Tnv opolooTacia TnG 'ng, yia Tn diaku-
Havon TV KAIJaTIKOV aAAaywv JEoa O OpICPEVA AVEKTA O-
pia, woTe va diaTnpeital kai va ouveyilel Tnv nopeia Tng. H
opologTacia ATav £€vvola anokAEIOTIKA BIOAOYIKN, NouU xapa-
KTNPiZel TNV 1KAVOTNTA TOU Opyaviopou va diaTnpei oTabepeq
TIC OUVOAKEG TOU €0WTEPIKOU Tou nepiBailovTog (Bspuokpa-
oia, OUYKEVTPWOEIG dIAPOPWY CUOTATIKWV KTA.), napd TiG &-
EwTepikeG peTaBoléc. Eival ouoiaoTika pid npocapHoyn
oTnv aAAayn. ‘OAoi ol {wvTavoi opyaviopoi, €iTe povokUuTTa-
pol €iTe noAukUTTapol, napouaiadlouv opolooTaacia. SAUepa o-
HwG n &vvola TnG ouoIooTaciag XpnolPonoIgiTal Kal oTn YEW-
Aoyia yia va npoadiopioel Tn oTtaBepn diakUupavon Tng Bpuo-
Kpaaoiag Tou ynivou CUCTAKATOG O€ Opld NOoU va €NITPENOUV TN
diathpnon Tng {wng. «OuoiooTaocia, ouu@wva Ue dAAo nio &-
Ee10ikeuEVO 0pPIOLIO, gival n 1010TNTA EVOC AvoIXToU OUOTNLA-
TOC va puBuilel To EOWTEPIKO Tou MEPIBAAAOV WOTE auTo va
di1atnpeital o< pia oTabepn KATAoTaon, HECW MOAAANAWVY rnpo-
gapuoywv duvauikng i1copporniac, nou eAgyxovral ano evoo-
OUVOEOLIEVOUG LINXaviououg pubuiong». H I'n eival TETolo a-
VOIXTO ouaTnua.

H apxikn 10€a va Bewpeital n ' {wvTavog opyaviopog, onwg
npoava@épbnke, Bpiokeral oToug HUBOUG, aTNV apXaloeAAn-
VIKA OKEWN KAl KaTa TNV €NIOTAMOVIKA €NoXH €X&l TIG pileg TNG
oTo yIaTpo-yewAdyo Nikolaus Steno, aTov niong yiatpo, Qu-
o10dipn kal npwTondpo yewAoyo ZkwToelo James Hutton
(TéAN 18ou apxeg 190ou aimva) kai o€ oplopEVoug AAAoug dia-
VONTEC TNG €NOXNG, 1ID1AiTEPA OTO BEPEAIWTH TN YEWXNMEIAG,
PIANOCOPO PWOO YeweNIOTAKOVA, KABNYNTA TNG 0pUKTOAOYiag
Vladimir Vernadsky, oTic apx£c Tou 200u aiwva. O Vernadsky
eNeEETEIVE OUOIAOTIKA TNV évvold TnG BIOoPaIpag os duva-
MIKO cUOTNHa Pe Tn oUPPETOXN TNG {whG WG YewAoyikoU na-
payovTa kal Tnv opile wq: «Bioo@aipa ivai n povadikn, UE-
yiorn yewAoyikn duvaun orn I'n, n onoia kiveitai, ene&epyd-
leTal kal avakukAWVel dIOEKAToUUpIa Tovous palag kabe
XPOvo». Eival To noAUNAoKOTEPO UNOGUCTNHA EVOC KEVTPIKOU
KuBepvNnTIKOU CUCTAKATOG, TOU YNIVOU, TO OMoio Teivel Npog
Mia duvapikn avicopponia Kal Npog Hia TPOUAKTIKN E0WTEPIKN
avopoloTnTa. Evw n Bswpia Tng Maiag, wg ouvexeia Twv npon-
YOUUEVWY andyewv, dev €ival TinoTa napandvw ano To ouv-
dUAOCUO TWV ENICTNHOVIK®V EKEIVWV YVHOOEWV Nou WIAoUV yia
TNV 100pponia Mg-Zwng kal EpunNveUouV Tov NAAvnATn Hag wg
€va «{wvTavo LEyaroopyaviouo».

H I'n wg €va eviaio peyacuoTnHa

Eivai n ' ovornua;

H 'n anoTeAeital and noAAG pépn kal napoucialel noAu pe-
YaAn noikihopoppia (YewnepiBdAAovTa, yewnoikolAdTnTa d1a-
XPOoVIKG peTaBaAldpevn). ZagéoTata nAnpoi Ta KpItipia yia
va ovopaaoTei ZUoTnua, yiati €ival éva unepouvoAo eNIPEPOUG
TUNMATWV (YEOOPAIPEG), Ta onoia aAAnAoenidpolv Kal aAAn-
AoennpeddovTal.

riati To Mmivo XuoTtnua eivai MoAunAoko ;

Ma va xapakTnpioTei wG NOAUNAOKO €va Asiroupyikd cuoTnua
UANG Kal evépyeiag, ONwG €ival kal To ynivo, Npénel va nAnpoi
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oploNEVEG NpounoBEoelg. 'HON apxioe va diagaiveral n ouv-
Beon autoU Tou MAAvnTn nMou anoTeAiTal anod enIHEpoug &-
voTNTEG (UEPN) N YEDMOQPAIPEG I UNOCUCTRHATA NMou Jgv
AeiIToupyoUv aveEapTtnTa, €0Tw Kkair av diaxwpifovTal yia va
MEAETOVTAI Kal va katavooUvTal kaAUTepa, aAAd aAAnAoe-
nnpeadovral kai aAAnAgEapT@vTal OOTE va OUYKpoTOUV
€éva eviaio oUvoho. Eival dnAadn pia ouveeTn-noAunAokn
dopn. Apa xapaktnpiletal MoAUnAoko ZUoTNHA anoTeAoU-
devn and noAAanAd aAAnhoemidpwvTa pepn.

Mépa ano Tn HNXAvioTIKA avTiAnyn via Tn JEAETN Kal gp-
MNVEId TV QUOIKWV CUOTNHATWY, JE €va TPOMO nou A&yeTal
avaymyikog r avaAuTikog (avaykalotTnTa TNG JNXavioTIKAG
AeiToupyiag) orpepa eEetalovTal oTo NAAICIO TWV EVVOIWY, O-
nwg: «Auroopyavwon civai Jia Asitoupyia n €vac unxavi-
OMOG, 0 0MoioG Uno KatdAAnAec ouvOnkeg evepyei au@opunta
UE BAon Touc QUOIKOUG vOuouG. Anuioupyel autoppubuilo-
UEVA OUOTNMATA, TA 0r10ia EI0AYOUV OTO ECWTEPIKO TOUG EVEP-
yela, Tn peracxnuatidouv kai €&dyouv oTo nepIBdAAov Toug
evTponia, ouvnlwe uno pop@n BepuoTnTag, dIaTNPWVTAG I} £-
vioxuovTag uia nepinAokn eowTtepikn doun. H ueraBaon evog
ouoTAMATOC amno gva orddio XapnAng douIKNG NOAUNAOKOTN-
Tag o€ £va oTddIo UWNAOTEPNG MOAUNAOKOTNTAC, YIVETAI UEOW
uiac diadikaoiag nou ovoudleTal autoopydvwon. Eivar duva-
TOV £va AUTOOPYAVWHEVO OUOTNUA Va €ival OUVOETIKO, KaTa-
OKEUAOEVO TOOO anod Tov AvBpwiro, 000 KAl pUOIKO> .

«AuTonoInNTiIkO oUoTNHAa E&ival €va auTOOPYavwUEVO OU-
oTnua 1IEpapxika dounNKUEVO, Ta ENILEPOUGC TUAKATA TOU Oroiou
dnuioupyouvTail (autodnuioupyia) kar KatraoTpepovTai (auTo-
KataAuon) os €va ouvexn kukAo. H €vvoia Tn¢ autonoinoncg
MPOEKUWE WG gpappoyn 1ng Bewpiag ouoTnUATwv oTn PioAo-
yia ue oToxo Tov opiouo NG {wng».

>Tn @UOoN ouvundpyxouv KaTAoTAOEIC TAENG kal ata&iag, oxe-
TIKG anAd ypappikA OUCTAHATA MOU €ivadl OXETIKA €UKOAO va
€PUNVEUTEI N AgIToupyia Toug Kal va npoBAe@Oei n cupnepi-
®opag Toug, kail anpoBAenTa noAUNAoka pn ypappika. Or pe-
TaBANTEG nou ekPpalouv TNV CUPNEPIPOPA TwV NOAUNAOKWV
HN YPAUHIKWV CUOTNHATWV XapakTnpilovral and pn kavovi-
KOTNTa oTtnv €EENIEN Toug, 1D1aiTEPA yia pakpoxpovia oupne-
pipopa cival anpoBAenTn kal yn enavaAapBavopevn. O
XPOVOG aTnV €EEAIEN QUTWV TWV CUCTNNATWYV £XEl dlavUoHa-
TIKA undoTacn HeE HiIa popda Kareubuvong, and 1o napeh-
B0v oTo YEANovV. Eival dnAadn Ta ¢paivopeva nou cupBaivouv
0Ta CUCTHANATA AUTa Hovadika kal Hn enavaAagpavopeva.

Yndpxel kanoio aitio n 1010TNTAa oUVAEONC TWV UEPWV TOU ?

'OAa Ta pépn (unocuoThparta) Tng 'ng, anod Tov E0WTATO MNU-
priva, PEXp! TNV avwTatn atpdéo@aipd, anoteAolv pia OUVE-
xela, dev unopolv va undap&ouv Kal va AEITOUPYnoouv ave-
EapTtnTa, ouvdéovTal apeoa kai aAAnAosnidpouv. Ta unoou-
oTAMATa TNG NG Asiroupyouv auTtdvopa aAAd Tautoxpova aA-
AnAoenidpouv peTa&u Toug divovTag wg anoTeEAEoUa To ap-
XIKO, uwnAOTEPNC SoMIKNAG NepINAOKOTNTAC oUCTNUA, TOU O-
noiou n CUMNEPIPOPA €ival JIAPOPETIKN ANO ONoIoVONMNOTE a-
NM\O0 YPAMHIKO OUVIUACHO CUUMEPIPOPOV TWV HEPWV TOU
(Mn ypappikd oloTtnua). H ' wg noAUnAoko cuoTnua xapa-
kTnpileTal and 1oxupn €€aptnon kal noikiAogop@ia PeTagl
TWV HEPWV TOUG.

To ynivo ouoTnua €xel opyavwon ?

Ano 000 £X0UV NEPIYPAPEI MPONYOUHEV®G Yid TO YNIVO HEya-
ouaTnua Qaiveral OTI £XEl opyavwaon Kal Jaiiota noAU kaAa
dopnuevn kal 1diaitepa noAunAokn. Eival éva cloTnua pe
noAAG unoouoTiHaTa, dnAadr XaunAOTEPNG MOAUNAOKOTN-
Tag ouoTAMATA.

Exel un npoBAcwiun ouunepipopd ? Eivar un ypauuiko ou-
ornua ?

TA NEA THZ EEEEI'M - Ap. 139A - IOYNIOZ 2020

SUNQWVa PE TN Oempia Tou XAoug LIKPEC d1apopEG OTIG ap-
XIKEG OoUVBNkeG anodidouv MoAU dlapopeTikd anoTeAéopara
yia Ta duvapika CUCTANATA, KaBIoTWVTAG TN HaKponpoBeoun
npoBAewn adluvaTtn o€ YeVIKEG YPAUHES. O1 KAINATIKEG AAAa-
YEC, METABOAEG Kal dIaKUPAVOEIC, NapoAo nou enavaiaupavo-
vTal, dev €ival pe ogapnvela npoPAcwiyeg. H npdyvwon Twv
IOV onpepa BewpeiTal aduvaTn, Aoyw TnG NoAunAokoTn-
TAG TOU (PAIVOPEVOU Kal TWV MOAA®WV NapayovTwy nou To &-
nnpealou.

Eivar auto-opyavwuévo ouornua ?

To ynivo peyacloTnua napoucialel KaivopaveiG GUANOYIKEC
OUMNEPIPOPEG Ol onoieg Oev Pnopolv va avaxbouv oTa PeHo-
VWUEVA PEPN TOU OUOTAMATOG aAAG ogeilovTal OTIC aAAnAe-
ndpAceIg KAl TIG GUOXETIOEIG TOUG.

ZUPPWVA PE TOUG OPICHOUG TWV NOAUNAOKWY OUGTNHATWV Kal
TIC aAANAogMIdPACEIG, Nou caPpwc diakpivovTal Kal aTo ynIvo
peyaoUloTnUa, Kal NAvTa o€ ouvouaopo HE TIG BepeAIwdEIg
apxEg TNG yewAoyiag, Teivouv va Siagopp®ooUV TNV avrTi-
Anwn OTI n 'n €ival éva autonoinTiké cUuoTnua, O6nAadn
€vag ynivog autopuOHIJOHEVOG-AUTOEEEAICOONEVOG
opyaviopog (self-organized criticality). O1 avTIAfwelg auTeg
Kal n avTioToixn £€peuva, BpiokovTal CrUEPA OTO ApXIKO TOUG
oTadio, os guppuakn Hop®n, 8a wpipalouv OPWG PE TNV Mo-
peia Kal TIC SOKIYATIEC TOU XPOVOU OTIC YEWENIOTAMES KAl TIG
ouvageic emoThpeg aAAd napdAAnAa kai oTnv koivwvia. Ta
MNXavika pag HOoVTEAQ, Mou €PUNVEUOUV KAEIOTA CUCTAKATA,
Ta onoia BpiokovTal o€ TEAEIA TAEN, UNAKOUV OE OUYKEKPIHE-
VOUC VOUOUC Kal apa sival npoBAEwina. AkpIBwG To avTiBeTo
oupBaivel oTa yniva cuoTnuarta. H AeiToupyia kal oupnepi-
Popa OAWV TWV cuoTNUATWV TNG NG €ival un NpoBAEWIun,
UNOKEITAl OTOUG VOMOUG TNG TuxaldTnTag kal Tou Xdoug. To
onuUavTiko NpoBAnua TnG Npdyvwaong TwV CEICPWY, Yia napa-
delypa, 0ev pnopei va Bpel Tn AUon Tou HOVO HE Ta pnXavika
pac povTeAa kal odnyeital oe adig€odo. Eival moAUnapayov-
TIKO Kal 101aiTepa noAunAoko. O pOAOG TWV PEUCTWV Yia na-
padeiypa dev Aappaverar unown otn PEAETN TwV dlEpYaAciov
TNG OEIOHOYEVEDNG KAl TNG pNYHATOYEVEDNG. TO VEPO, OTOIXEIO
TnG {wNAG, Qpaiveral oTI ival NoAU onuavTikOG NapayovTag oTIG
diepyaaieg Tou «avopyavou» yrivou gpAolou. H avtaAliayn a-
epiwv PeTAEU aTuoogalpag, ynivou @AoloU kal pavdua Bpi-
OKETAl OTO APXIKO OTAdIO PEAETNG. H ' PE TN GUVEXH avTaA-
Aayn agpiwv YE TNV aTHOOPAIpa PAiVETAl VA «aVANVEEI».

Ti eVVOOULIE OLWG IIE TOV 0PO AUTOPPUBUIOMEVO ) auTo-
opyavwuévo ouvornua; O enioCTNUOVIKOG NPoBANUATIONOG
oTa TEAN Tou 200U AlWVA PETA TN HEAETN TNG BEPHODUVANIKNG
Kal TWV OUCTNUATWV Nou BpiokovTal 0€ KAaTAOTACN IG0PPONIag
N KOVTa ¢’ auThv, TN MEAETN dUVAMIKWV CUCTNHATWV OF Ka-
TAoTAON PN I00pponiag, TNV €vvola Tng olkoAoyiag, TNV evTu-
Nwolakn oUGOWPEUON BIOAOYIKWV YVWOOEWV, TNV NOAUNAOKO-
TNTA TV ATHOOPAIPIKOV (PAIVOUEVWV HE Tn OUOKOAia Tng
npoyvwaong Tou KaipoU Kdl Tn OEwpia Tou XAoug, EKAVe TOUG
EMIOTANOVEC va apxioouv va BAENOUV TOV KOOWO Kal Ta ¢dl-
VOMEVA TOU 0av €idwAa 0€ Evav «TApayHeEVo KaBpe@Tn» (TiT-
Aog BiBAiou yia Tn Bewpia Tou XAoug). AUTOOPYAVWHEVO Kal
auToppubuIfduevo ouaTnua BewpeiTal EKeivo Nou ival auto-
vopo, dnAadn auToouvTnpEiITal Kal autoavanapdayerai.

«Xaog ornv kaBouIAoULIEV, EVVOOULIE TNV NAVTEAN EAAgIwn
Tdéng. Xdoc yia Ta pabnuatikd onuaivel 0Tav To napov Kabo-
pICel To UEAAOV, aAAd n Npoosyyion Tou nNapovTog dev Npoo-
dl0pilel pe akpiBeia To peAdov. H Oewpia Tou Xaoug pusAera
TN OUUMNEPIPOPA OPICUEVWV UnN YPAUMIKWV dUVAUIKWY OUCTN-
HATwv, rou givai 101aiTeEpa euaiodnTa oTIG ApXIKEG OUVONKEG».
XaoTIKr ouunepIPopda Wnopei va napatnpnOsi o NoAAG Qu-
OIKd ouoTnaTa, Onwg €ival n aruoo@aipd, £va olKkoguU-
oTnHa, n AIBooPaipa Kai ol KIVAOEIG TwV TEKTOVIKWV NAA-
KWV, Ol OEICHOI, T OIKOVOUIKG cuaThnHarTa kai n e§EAign
TOV EMBIOV OVTWV. ANOTEAEl TOMEQ TWV HABNUATIKOV, HE

ZeAida 5



S1APOPEC EPAPUOYEG O KAADOUC ENICTNHWYV ONWG N PUOIKN,
n pnxavoAoyia, n oikovopia kai n BioAoyia.

2Tn JeTEWpPOAOyia eNwONKe OTI hia PIKPRA KAl «AChUavTn» pe-
TapoAn, 6nwg To néraypa Tng netahoudag, Yrnopei va npoka-
Aéoel pia geyaAn aAAayn Tou Kaipou aTo aAAo dkpo Tou nAa-
VTN, HOVO OTaV €KEi PUOIKA ENIKPATOUV WPIPEG CUVONKEC aA-
Aayng, Bpiokeral dnAadn os kpicipo onpeio (critical point).
>Tn ocIopoAoyia TovioTnkKe OTI N NTWON &VOC «KOKKOU G-
Hou», €va vavopayiopa WMopei va evePYOMNOINOEl €va WpIHO
PNYMa Kal va npokaAéoel osiopd. H «KaTappeuon» evog Hi-
KpoU prnyuHaTog pnopei Ye Tn o€ipd TnG va unodaulicel €va
AAAo peYaAUTEPO pryHa Kal va dwoel £vav akoun nio 1axupd
og€Iono, oav VTOUIVO.

H BioAoyia pag Aéel 011 n ¢wn dev eival evdoyevng 1616TNTA
TNG opyavikng UANG, aAAd 1I810TTAa TG opyavwong Tng U-
Ang. ‘Eva a&iopa nou avatpenel pidika Tn oKEWnN Pag yia T
{wr, YIa TV opyavwaon Kal Tn AsIToupyia TwV KUTTApwV Kal
TWV 0pYavIioHwV. AV JE TOV 0p0 (W EVVOOUUE TNV «OPYavIKn
UAN», aAAG Kupiwg TNV opyavwpévn UAN, ToTe Baupdaoia op-
Yavwpévog gival kal o nAavATNG pag oro cuvoAo Tou. H
' €xel T OIKNA TNG 0pYAvwaon, onuavTika dIapopeTIKA ano
ekeivn evog guPiou OvTog, €xel pia noAUnAokn kai Baupaactr)
doun kar Aeiroupyia. TNV NoAunAokoTnTa TNG BpiokeTal n I-
0€a TNG auToppuBUIoNG, N KAAUTEPA TNG AUTOOPYAVWONG TWV
OUCTNHATWYV, KATW ano opIoPEVEG OUVONKEG. OI VOUOI TNG QuU-
OIKNG €ival TOoo anAoi Nou dev PNOPOUV va NEPIYPAYOUV TNV
noAunAokoTnTa Tng pUonG.

Tnv enikpaTtouaa PéEXP! Kal onpepa avtiAnwn, 6T n n eival
€vag nAavnTnNgG nou guykpoTeiTal and avopyava UAIKA Kal EXEI
To npovouio va gihogevei {wn Nnavw Tou, £€pXovTal va Thv a-
vaTtpewouv nNARBog véa oToixeia TnG BloAoyiag kai yewAoyiag,
Kabwg kal véol npoBAnuaTiopoi. H Zwn dev eival &€vn n ave-
£apTnNTn Nou £€TUXE anNAWG va KATolkel oTov nNAaviTn pag. ‘E-
vav oiko XTIOPEVO ONWC TO OniTl Hag and vekpd UAIKA, NETPEG,
EUAa, TOIPNEVTO, YUaAi kal ETaAAa. O1 avopyaveg kal ol opya-
VIKEG HOPPEC TOU €xouv aocagn opia kal napouaialouv Wia
guvéxela. ‘Hon apyioe va diagaiveral n anown 6T n idia n Mn
gival évag «wvTavog NAavATNG».

Ta navrta peraBaillovral, aAhalouv kal eEghicoovTtal atn n
Kal Ta €ypia ovra. Ta cuoThpaTa Tng g kai Tng Zwng PBpi-
OKOVTAl OE JIa UVEXN avTaAAayn TwV idIwv UAIK®V Kal O Jia
diapkr) AeIroupyikn aAAnAognidpacn, TO00 OTEVH, WOTE vVa OU-
HNEPIPEPOVTAl WG EVIAio oUVOAo. Mia kaivoupia dnAadn Be-
wpnon Tng Aeimoupyiag Tng g kai Tng {wng nou nnyaler an’
auThv kal n onoia ekdnAwveral yia SioekaTtopplpia Xpovia
NAavw oTo AENTOTATO KAl EUKIVNTO (A0IO, oTn Asyouevn Bio-
a@aipa, Ta 6pid TNG onoiag ivai 1d1aiTepa acaer Kai neplo-
piopéva. H UAN and Tnv onoia ouykpoTeiTal n S1apk®C avave-
WOoIUN Broogaipa €xel avakukAwBOEeI Napa NoAAEG PopEG, TOCO
aTnV eniPpAaveia 600 KAl 0To E0WTEPIKO TNG NG, WOTE va unap-
XEI Hia dlapknG ap@idpopn oxéon «avopyavng» Kdl «opyavi-
KAG» UANG. FewAoyIKEG Kal BIOAOYIKEG dIEpyaadieg evonoloUvTal
o’ €va eviaio oglvolo, 6rnou ungpolvolo €ival n Maia-rn kai
€va Povo unoouvoAo Tng ival n Lwn. H Lwni nnyalsl ano Tn
' kar enifiovel wg avanodonaoTn ekdONAWonN TNG.

EniAoyog

To apBpo auto npoonabei va enionuavel KAl va CUPNUKV®OOEI
HEPIKEG ONMAVTIKEG anOWEIG, Nou CuvEBaAav onuavTika oTnv
€EENIEN TNG avBpwnivng okewng kal BonBolv va katavonBei
kaAUTepa To nepiBAAAov Kal ol JeYAAeC diaxpPOVIKEG PeTaBo-
AEG Tou. Aivel pe anAo Tpono Eugacn otn BIOYEWAOYIKNR €-
vOTNTA TOU KOOWOU Hag Kal TNV noAunAokOTnTa Tou, diaTpe-
xovTag Tnv €§€MEn Twv 18e®V yia Tn 'n kai Tig diEpyacieg
TNG, and ToOUG MPOCWKPATIKOUC (PINOTOMOUG HEXPI TN ONue-
piv) avtiAnwn Tng Maiag. EEeralovTal pe piAoco@ikr| d1d6eon,
n d1aoTaon Tou YEwAOYIKoU Xpovou, n agvan KivnTikOTNTa Tou
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@AoloU TnNE Mg kai n diapkng dnuioupyia S1IAPOPETIKWV YEW-
nepIBAAAOVTWY, HIAG KATANANKTIKAG YEWNOIKIAOTNTAG. Ai-
VETal €4Pacn oTnv naparinAn €EENIEN TG ZwnGg, o pOAoG Kal
n nopeia Tou avbpwnou Peoa o’ auTdv Tov KUKAO, Kal n eVTu-
nwolaka PeydAn BronoikiIAOTNTA. Eniong TovileTal n adiap-
pNKTN oxeon {wvTavng Kal avopyavng UANG oTnV OIKOAOYIKN
TNG NPOCEyyIon, n avanTuén Tng {wng kai n cupBiwon TnG.

H ovopacia yaia, apxaloeAANVIKAG HUBOAOYIKNC NPOEAEUONG,
nou NPoTaenke kal kablepwOnke wg eNICTNHOVIKOG 0pdG ano
Toug James Lovelock, Lynn Margulis (dekaeTia 1970-80), kal
aAloug apydTepa, kalr ora eAAnvika and Tnv EAicdfer Za-
xToUpn (“raia”, 1989), =n. MauAidn (MAN-FAIA, 2007) kai T.
ZToupvapa (MappnTteipa Faia, 2016), €xel TIG ENICTNHOVIKEG
Kal QINOCOQIKEG pileg TnG aToug Pierre Teilhard de Chardin,
Vladimir Vernadsky (dekaeTtia 1920), kal TOUG BEPEAIWTEG TNG
OikoAoyiag, dev eival Tuxaia, agou n Maia ATav n ynTépa Tou
navTog, NauunTelpa raia kata Tov oppikd UWVO, HeEYAAn Bed,
n ' oro cUvoAo6 TN, n idia n duon.

H I'n, ¢ anoTéAEoPa TwV CUUNAVTIK®V d1adIkaoi®wv Kal Eg-
Aigewv, €xel Tn OIkN TnG 1gTopia. H diapdpewon Tng Mng ou-
vexileTal adlaAeinTwg YEXPI ONKEPQA, WE HIa OEIpa dIadikaoiwy,
nou ENITPENOUV GTOV NAQVATN PAg va BewpeiTal eviaiog kal wg
£€va ungp- oUvoAo, N kaAUTepa ZUOTNHA SUCTHHATWYV. H
dUon BpiokeTal o€ kKATAOTACN WN 100ppONiaAg, Kail yi’ auto Kai
napapevel Suvapikn. Anod nAsupdag dopnG, Kal To OTEPED WE-
poG TNG @UONG €ival eniong 0€ KATAGTACN KN Icopponiag Kai
XapakTnpileTal and aouvEéXEIa, ETEPOYEVEIA KAl AVIOOTPO-
nia, 1310TNTEG NOU €XOUV VONUA HOVO OE OUYKEKPIPEVEG KAI-
Hakee Bewpnoswc. «O1 avTidpdoeic TG aiac oTic aAAayeg
rpogG TO XEIPOTEPO, MPEMNEI va UNAKOUV OTOUG KAVOVEG TNG KU-
BepvnTikng, onou n orabepd xpovou kai n anoAaBn Bpoxou
anoTeAouUV onuavTikouc napdyovTtes. H oTabepd xpovou orn
puBuion Tou o&uyovou eivar TNG TAénc Twv XIAIGdWV ETWV.
Tooo apyec diepyacieg, EAAXIOTEG MPOEIOOMNOINOEIG MAPEXOUV
yia aveniBuunTec TAoeiG. MExpl va KataAdBoupue OTI KATI dev
naer kaAd kai va AdBoupe PETPA, n avrioraon Tng adpaveiac
06a QEpel Ta NpdyuaTa o< XEIPOTEPN KATAOTAON, npoToU oTabsl
duvaro va &ekivnoer uia g&€icou apyn BeATiwon» kard Tov J.
Lovelock.

Ta @uaoika gaivopeva dev nalouv va €ival eEKPAvaoeig Jiag -
viaiag (puUOIKNG NPAyHaTikoTNTAG. Ta €nINEPOUG aTOIXEIA
TOUG OUYKPOTOUV To oUVOAO, OXI OHWC WG Kia anAr aépoion,
yiaTti ToTe dev Ba anodidouv TNV oAOTNTA. OI NOAAEC HOPPEC
ToU KOOHOU HE TIG aVTIBETEIG TOUG KAl TN ouvexn HWETABANTO-
TATa Toug ekppalouv Tn Bacikn evoTnTa OAwv. H ' cival,
TO NOAUNAOKO €Keivo oUOTNHA HE TIG AAANAEEAPTAOEIG TWV HE-
pPWV TOU, €ival TO AUTO-0PYavwueVo Kadl diapkwe eEEAI000-
HEVO HEyaoUoTnua, €vag autoppubuI{OHEVOG opyavi-
OMOG, €xel peTaTpanei os «lMaia», dnAadn «lwvtavd opyavi-
OHO», KAl auTO AapXIoE anod Ta NpwTA oTadid Tou oXNUATIOHOU
TNG KAl KOPpUPWOBNKE PE TNV gP@avion kal eEEANIEN Tng Lwng,
evw ouveyileTal kal onuepa Pe TNV TEPAoTIa BIONOIKIAOTNTA
kal Ba ouvexioel va e€eAiooeTal kal oto PEAAoV. AuTh €ival n
véa oAloTikn avtiAnwn yia Tov Oiko-nAavnTn pag, wg re-
wB10oUVOAO, Nou anoTeAei NAEov 0 Nnaykoouio gninedo pia
npdkAnon Tng eniotnung. MpE&n€l va KATAVONGOUME TN
dUon kal Tov AvOpwno ot BaOog yia va eAnifoupe o
Hi1a kaAUTEpN KoIvwvia.
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How does civil engineering exploit technology
to eliminate error?

Mark Hansford, Director of Engineering Knowledge

Digital engineering, used correctly, is critical to increasing
productivity and reducing error. ICE is working with key in-
dustry partners to explore the barriers that impede adop-
tion and provide help on the journey towards digital transfor-
mation

How can civil engineers best use technology to eliminate
costly errors?

Key international studies suggest that the direct cost of
avoidable error is in the order of 5% of project value. Re-
search by the industry-led and ICE-backed Get It Right Initi-
ative (GIRI) has revealed that the true figure is closer to 21%
or £21bn per annum. It's a big number.

Last year ICE vice-president Ed McCann suggested special
registers of civil engineers deemed competent enough to sign
off on designs for construction may be needed to arrest the
decline in quality of design information being sent to con-
struction sites.

McCann said that action was needed to address an “intergen-
erational low” in the quality of design information passed to
contractors from designers.

“People are talking about an intergenerational low in the
quality of design information; they are talking about design
drawings that are incomplete, incoherent, uncoordinated and
they arrive at site and have to be redrawn and re-engi-
neered,” says McCann.

McCann, who led ICE’s 2018 review into professional skills
and also fronts the Get It Right initiative which is dedicated
to eliminating error in the UK construction industry, reflects
on a number of causal factors including significant changes
to the way the industry operates over 25 to 30 years. Addi-
tional causal factors include the abolition of fee scales, the
fundamental shift in way work is procured with the shift to
design and build as well as the digital revolution in the 1970s
when firms started to do computational modelling.

Now, in 2020, there is a new threat: Covid-19. An increase
in the number of latent defects, exacerbated by the lack of
'ownership' of errors, could be the most obvious legacy of the
Covid-19 pandemic, according to a new snapshot survey of
GIRI membership.

GIRI members have highlighted their fears that on opera-
tional sites, defects are not currently being recorded, with
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attention focused almost exclusively on productivity and the
need to maintain social distancing requirements.

Digital engineering is clearly central to the debate and, used
correctly, is critical to increasing productivity and reducing
error. However, very little is known about the barriers that
hamper and impede adoption.

What are the barriers to implementing digital engineering
technologies?

Last year GIRI commissioned UCL to carry out a literature
review into reported evidence of the occurrence of barriers to
the adoption of future digital engineering technology. This
review took place during the summer of 2019, with the final
report issued on 11 September 2019. The review found
that, while literature has classified and qualified the barriers
to implementing digital engineering technologies, few studies
have quantified the impact. As a result, how these technolo-
gies have increased productivity and reduced error has re-
mained relatively under-explored.

GIRI has now set up a workstream to review potential solu-
tions so that it can provide the industry with advice and guid-
ance to overcome these barriers — and some of the solutions

were explored in the recent ICE Strategy Session Using Tech-
nology to Eliminate Error.

Watch the session in full below;

Our sponsors

Tony Gee is a multi-award winning firm of specialist civil,
structural and geotechnical consulting engineers

450 people based in offices in the UK, UAE, Malaysia and Hong

Kong and with rep in otherc ies across Asia
and Australia
Renowned for providing high calibre | e it and

temporary works design solutions

Already seeking to provide much needed support in this area
is the UK BIM Alliance. It exists to support organisations in
the built environment sector to take the fundamental first
steps in their journey to digital transformation.

It is an excellent source of digital expertise and the ICE is
pleased to be joining the alliance through its new affili-
ate programme. The Affiliate programme aims to bring to-
gether the professional institutions, trade associations and
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https://www.ice.org.uk/news-and-insight/latest-ice-news/watch-latest-ice-strategy-session-eliminate-error
https://www.ukbimalliance.org/

any other industry organisations to provide a consistent mes-
sage and coordinated approach to digital transformation,
working across silos to a shared objective.

We hope that through this association the ICE will be more
able than ever to keep members up to date with the latest
advances in digital technology.

(https://www.ice.org.uk/news-and-insight/the-civil-engi-
neer/june-2020/can-engineers-use-technology-to-elimi-
nate-error)
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Earthquakes, Geohazards, and Real-time Re-
mote Monitoring of Onshore and Offshore Gas
Pipelines

Dr. Prodromos Psarropoulos
National Technical University of Athens, Greece

Many pipelines have been constructed worldwide,
while many others are expected to be constructed in
the near future. In parallel, our society demands in-
creasing availability and reliability of energy supply,
together with improved environmental standards.

Although most of the pipelines are onshore high-pressure gas
pipelines, there is an evident increasing tendency for the con-
struction of offshore gas pipelines. In some areas, such as
S.E. Europe and the Mediterranean Sea, the earthquakes and
the high seismicity may threaten the integrity of a pipeline
since various potential earthquake-related geohazards and
the consequent permanent displacements of the ground or
the seabed may substantially distress the pipeline. Apart
from the strong ground motion, the main potential earth-
quake-related geohazards are: active-seismic-fault ruptures
at the ground surface, soil-liquefaction phenomena, and/or
earthquake-triggered landslides.

Seabed morphology of the Mediterranean Sea, where great

active-seismic-fault ruptures and submarine landslides fre-

quently take place. (Permission from Atelier Berann, copy-
right Stern-Magazine)

The simplistic provisions of seismic norms are rather incapa-
ble of sufficiently covering all issues of geohazard assessment
and seismic design of pipeline projects (especially offshore).
Therefore, the optimum (i.e. safe and in parallel cost-effec-
tive) design of a pipeline requires, apart from geoscientists
familiar with qualitative geohazard assessment, engineers
capable to perform the following:

— Quantitative geohazard assessment (based on reliable
data);

— Realistic soil-structure interaction analyses; and

— Design of various geotechnical and/or structural mitigation
measures (if required).

Nevertheless, in many cases, despite the proper and com-
plete design and construction, there are various reasons for
the use of real-time remote monitoring schemes and early-
response systems in order to reduce the seismic pipeline risk:

— Human errors and negligence during the design, construc-
tion and/or operation phase cannot be excluded. Addition-
ally, norms are not perfect and they are getting improved
every 10 to 20 years.

— All input data has a certain degree of uncertainty, and cli-
mate change makes this uncertainty even higher (e.g.
heavy rainfalls increase the risk of landsliding under static
and seismic conditions).

— Seismic design relies on seismological studies based on
probabilities and statistical interpretation of data.

— Some pipelines are located in remote isolated areas, with
limited accessibility (e.g. mountains) or even zero acces-
sibility (e.g. deep sea).

— As modern seismic design allows certain damage levels (in
the case of onshore pipelines), a relatively small after-
shock may cause the collapse of a damaged pipeline if the
structural damages of the main shock have not been iden-
tified and repaired quickly.

— An early-response system (e.g. smart block valves that
connect components) may decrease the loss of new or old
facilities, and therefore the total risk.

(The International Pipe Line & Offshore Contractors Associa-
tion NEWSLETTER, Number 83, June 2020, pp. 19-20,
https://issuu.com/pms72/docs/iploca news 83)
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Rock-Filled Concrete (RFC) Arch Dam: Innova-
tion leads to growing use of RFC in arch dams

Embankment dams are normally made of local materials.
Profs Feng JIN and Xuehui AN at Tsinghua University, China
invented a new type of concrete dam, namely rock-filled con-
crete (RFC) dam, which makes use of local rocks obtained
from mountainous areas. Formed by pouring self-compacting
concrete into assembly of large rocks, the RFC is featured as
a sustainable and environmentally friendly technology with
consider-able reduced consumption of cement. It is different
from conventional concrete dam, as RFC does not require
cooling pipes for temperature control measures and elimi-
nates the needs of vibration or roller compaction during con-
crete placement. These features make the RFC promising for
broad applications in the construction of dams and other rel-
evant civil infrastructure. The technology has gained signifi-
cant attention among the engineering community in China
and other regions, RFC technology is recognized as an inno-
vative dam construction technique by the International Com-
mission on Large Dams (ICOLD) who has a bulletin on this
topic to be issued soon. To date, more than 100 RFC dams
have been constructed or are under construction in China.
Internally, several RFC dam projects are about to start in
other countries including Pakistan and Burundi. Using rock-
filled concrete for railway foundation backfill has also been
recently studied by Turkish engineers.

(b)

Figure 1. Notable examples of completed RFC arch dams;
(a) Lyutang RFC arch dam in Guizhou Province; (b) Baijia
RFC double curvature arch dam in Shaanxi Province

Although arch dams have many salient features such as con-
crete-saving, cost-efficient and with excellent resistance to
earthquake loading, compulsory primary cooling, secondary
cooling and arch closure grouting make the construction pro-
cess fairly complicated. There also exists many key chal-
lenges for the design of conventional arch dams. For exam-
ple, it is difficult to maintain the construction efficiency of
RFC, while probably minimising the effects of transverse
joints as well as closure grouting. Supported by extensive
fundamental research, Prof. Feng JIN’s research group has
made a breakthrough on the theoretical analysis of stress and
temperature, structural detailing and construction techniques
that have successfully tackled various engineering issues.
These successes have constituted the innovative design and
construction approach for an integral RFC arch dam.

Several signature completed RFC integral arch dam projects
are shown in Fig. 1, while the RFC arch dams currently under
construction are given in Fig. 2, including the Fengguang dam
project (dam height, H=48.5m), Goujiang dam project
(H=41m), Xiaoyuanli dam project (H=46.6m) and Longdong-
wan dam project (H=48m). More than 10 projects have been
completed to successfully design and construct RFC arch
dams, making the innovative RGC technology promising for
broad applications in other earth structures such as arched
retaining wall and anti-slide piles.

Longdongwan RFC arch dam
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Goujiang RFC arch dam

Xiaoyuanli RFC arch dam

Figure 2. Some examples of RFC arch dams during con-
struction

(ISSMGE Bulletin, Volume 14, Issue 3, June 2020, pp. 27-28,
https://www.issmge.org/publications/issmge-bulletin/vol-
14-issue-3-june2020)
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Upcoming Webinars

a. Prof. Luciano Picarelli - "The Classification of Landslides
in Soils in a Mechanical Perspective” Launch date 3™ June
2020, 12:00pm GMT;

b. Prof. Fumio Tatsuoka - “Geosynthetics-Reinforced Soil
Structures - Developments from Walls to Bridges” Launch
date 10" June 2020, 12:00pm GMT

ISSMGE Awards

Member Societies are hereby called to submit nominations
for ISSMGE awards for the 20th International Conference on
Soil Mechanics and Geotechnical Engineering to be held in
Sydney, Australia, in September 2021. Nominations should
be submitted to the Secretary General by the closing date of
1 July 2020. For more information and guidelines for the
nomination of the various awards please click here.

Bright Spark Lecture Award at Sydney ICSMGE 2021

The deadline for Bright Spark Lecture Award nominations has
been extended to 1 August 2020. Two award recipients will
be given the opportunity to give a keynote lecture at the 20th
ICSMGE. More information can be found on:
https://www.issmge.org/the-society/awards/bright-spark-
lecture-award.

Corporate Associates Presidential Group:

The May 2020 update of Corporate Associates’ varied and ex-
citing activities around the world can be found here
https://www.issmge.org/corporate-associates/corporate-as-
sociates-presidential-group. Why and how to join as a Cor-
porate Associate are detailed in https://www.issmge.org/cor-
porate-associates/why-how-to-join.

Message from the President:

We are all under the threat by the COVID-19 and have suf-

fered and affected by it one way or the other. Many universi-
ties and training centres are closed. Many students and en-
gineers may not be able to access and receive necessary ed-
ucation and training. This is a serious disruption to their fu-
ture. However, the free ISSMGE's online “Virtual University”
should be able to assist them while they are at home or under
quarantine. We have developed seven full courses including:

Course 1: Risk-Mitigation, monitoring & Observational Meth-
ods

Course 2: In Situ Testing

Course 3: Earthquake Engineering

Course 4: Foundations

Course 5: Soil Characterization

Course 6: Geo-Engineering Education

Course 7: Unsaturated Soil Mechanics

In addition, there are many webinars available online. Please
visit the ISSMGE website to find out more details as fol-
lows: http://virtualuniversity.issmge.org/

Please let whoever needs the education and training know in
your countries and regions.

Bulletin

The latest edition of the ISSMGE Bulletin (Volume 14, Issue
2, April  2020) is available from the website:
https://www.issmge.org/publications/issmge-bulletin/vol-
14-issue-2-april-2020

ISSMGE Online Library — Open Access

The ISSMGE Online library (https://www.issmge.org/publica-
tions/online-library) is in continuous development - please
note the following additions:

17th African Regional Conference on Soil Mechanics and Ge-
otechnical Engineering;

17th European Conference on Soil Mechanics and Geotech-
nical Engineering,

Australia New Zealand conference series back catalogue,
XVI Pan-American Conference on Soil Mechanics and Ge-
otechnical Engineering (XVI PCSMGE 2019)

9th International Symposium on Geotechnical Aspects of
Underground Construction in Soft Ground, Sao Paulo, 2017
(TC204)

Are We Overdesigning? A survey of international prac-
tice

A joint initiative by the CAPG, the YMPG, TC2015 - Safety and
Serviceability and TC304 - Risk. The survey is intended to
assess the consistency of calculation models and design
methods for a variety of geotechnical structures, and where
possible, to compare the results with full scale tests and reli-
ability analyses. To participate in the survey please go
to https://www.issmge.org/news/are-we-overdesigning-a-
survey-of-international-practice.

ISSMGE Foundation

The next deadline for receipt of applications for awards from
the ISSMGE Foundation is the 30" September 2020. Click
here for further information on the ISSMGE Foundation.

Conferences

For a listing of all ISSMGE and ISSMGE supported confer-
ences, and full information on all events, including deadlines,
please go to the Events page at
https://www.issmge.org/events. However, for updated in-
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formation concerning possible changes due to the corona-
virus outbreak (ie. postponements, cancellations, change of
deadlines, etc), please refer to that specific event’s website.

The following are events that have been added/amended
since the previous Circular:

ISSMGE Events

INTERNATIONAL CONFERENCE ON GEOTECHNICAL
ENGINEERING EDUCATION - AN ONLINE EVENT -23-
06-2020 - 25-06-2020

Streamed from Athens, Greece; Language: English; Organ-
iser: TC306- Geo-engineering Education; Contact person:

Marina Pantazidou; Email: gee2020athens@gmail.com;
Website: https://www.gee2020.0rg;

7TH INTERNATIONAL YOUNG GEOTECHNICAL ENGI-
NEERS CONFERENCE - 10-09-2021 - 12-09-2021
International Convention Centre, Sydney, Australia; Lan-
guage: English; Organiser: Australian Geomechanics Soci-
ety; Contact Information: ICMS Australasia, Address: Level
9, 234 George Street, Sydney NSW, 2000, Phone: (+61 2)
9254 5000, Email: info@icsmge2021.com: Web-

site: http://icsmge2021.or

Non-ISSMGE Events

DFI DEEP MIXING 2021 - 05-07-2021 - 08-07-2021
(postponed from June 2020);

Polish Baltic Philharmonic and Congress Centre, Gdansk, Po-
land; Language: English; Organiser: Deep Foundations Insti-
tute, Contact person: Theresa Engler; Address: 326 Lafa-
yette Avenue Phone: 9734234030, Fax: 9734234031,
Email: tengler@dfi.org;

Website: http://www.dfi.org/DM2021

Geosynthetics-Reinforced Soil Structures -
Developments from Walls to Bridges

Presenter: Prof. Fumio Tatsuoka
Launching Date & Time: June 10 2020 12:00pm GMT

International Society for Soil Mechanics and
Geotechnical Engineering

Geosynthetic-Reinforced Soil Structures -

Developments from Walls to Bridges-

Immediately after the 1995 Kobe Earthquake
GRS retaning wall
i L

Delivered by: Atwo day ORA session will
Fumio Tatsuoka, PhD, Professor Emeritus, University of Tokyo follow the presentation
and Tokyo University of Science on the ISSMGE websitel

https://www.issmge.org/education/recorded-webinars/geo-
synthetics-reinforced-soil-structures-developments-from-
walls-to-bridges

The Classification of Landslides in Soils in a Me-
chanical Perspective

Presenter: Prof. Luciano Picarelli
Launching Date & Time: June 03 2020 12:00pm GMT

International Society for Soil Mechanics and
Geotechnical Engineering

The Classification of Landslides in Soils in a
Mechanical Perspective

Part of |55 rebinar series 3™ June 2020 @ 12 noon GMT

Delivered by: Atwo day O&A sossion will
Prof. Luciano Picarelli, Department of Engineering, Universita follow the presentation
della Campania "Luigi Vanvitelli”, Aversa, italy, on the ISSMGE websitel

https://www.issmge.org/education/recorded-webinars/the-
classification-of-landslides-in-soils-in-a-mechanical-perspec-
tive

2nd John Burland Lecture:
Reflections on Some Contemporary Aspects of
Geotechnical Engineering Education - From Critical
State to Virtual Immersion

Presenter: Prof. Mark Jaksa
Launching Date & Time: June 23 2020 12:45pm GMT

International Society for Soil Mechanics and
Geotechnical Engineering

2™ John Burland Lecture; Reflections on Some Contemporary Aspects of
Geotechnical Engineering Education - From Critical State to Virtual
Immersion

Part of ISSMGE's webinar s

Delivered by:

Mark Jaksa, PhD, FIEAust, Professor, School of Civil,
Environmental and Mining Engineering, University of Adelaide,
Australia

https://www.issmge.org/education/recorded-webinars/2nd-

john-burland-lecture-reflections-on-some-contemporary-as-

pects-of-geotechnical-engineering-education-from-critical-

state-to-virtual-immersion

Forks in the Road: Rethinking Modeling Deci-
sions that Defined Teaching and Practice of Ge-
otechnical Engineering

Presenter: Prof. Rodrigo Salgado
Launching Date & Time: June 23 2020 14:45pm GMT
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International Society for Soil Mechanics and
Geotechnical Engineering

Forksin the Road: Rethinking Modeling Decisions that Defined the
Teaching and Practice of Geotechnical Engineering

Inbernation al Conference cn
'1% Geclechnical Enqmemng Educallon
EEE ~ ......-.- sy

FORKS IN THE ROAD:
Rethinking M deling Decisicas that Defiee the
Teaching and Practice of Geotechnical Engineering

Part of ISSMGE"s webinar 3™ June 2020 @ 14:45pm UTC

Delivered by:

Rodrigo Salgado, Ph.D., P.E., D.GE., F. ASCE

The Charles Pankow Professar in Civil Engineering, Lyles School of Civil
Engineering

Editor in Chief, Journal of Geetechnical and Gecenvironmental Engineering

https://www.issmge.org/education/recorded-webi-
nars/forks-in-the-road-rethinking-modeling-decisions-that-
defined-teaching-and-practice-of-geotechnical-engineering

Prior Knowledge, Learning A\and Common
Instructional Practices Grounded in Evidence

Presenter: Prof. Susan A. Ambrose
Launching Date & Time: June 23 2020 12:00pm GMT

International Society for Soil Mechanics and
Geotechnical Engineering

Prior Knowledge, Learning and Common Instructional Practices
Grounded in Evidence

Part of ISSMGE

Delivered by:

Susan Ambrase, PhD, Professor of Education and History,
Senior Vice Chancellor for Educational Innovation at
Northeastern University

https://www.issmge.org/education/recorded-webi-
nars/prior-knowledge-learning-and-common-instructional-
practices-grounded-in-evidence

@ D

International Socmt}r f@fR,gc

and Rock Engineering S

ISRM

30th ISRM online lecture by Dr. Gen-Hua Shi on
the 25th June

For the 30th ISRM Online Lecture the ISRM invited Dr. Gen-
Hua Shi. The title of the lecture is “Contact Theory and Al-
gorithms for Discontinuous Computations”. The lecture was
broadcasted on the 25th June and will remain available in the
online lectures dedicated webpage.

Dr Gen-Hua Shi completed university studies in Mathematics
Topology in 1963, in China, where he worked for several in-
stitutes on tunnelling and numerical methods. In 1980 he
moved to the U.S.A., where he worked as a researcher at the
UC Berkeley and the Lawrence Berkeley Laboratory. He ob-
tained a PhD in Rock Mechanics from UC Berkeley in 1988,
where he taught rock mechanics until 1994. From 1992 to
1997 Dr Shi was a research engineer at the U.S. Army Corps
of Engineers Waterways Experiment Station (WES) in Vicks-
burg. Since the first years of the 21st century he holds the
position of Technical Director at several research institutes in
China. In 1997 he founded the DDA company, consulting in
rock engineering and numerical methods, and he has been
its chairman until the present.

Dr Gen-Hwa Shi received
the Chinese National Award
of Natural Science in 1982;
the Basic Research Award
for 1984, from the U. S. Na-
tional Committee for Rock
Mechanics, National Re-
search Council, for the Sig-
nificant Original Contribu-
tion to Research in Rock Me-
chanics; the Award for Sig-
nificant Paper, 1994, in the Category Theory: Computational
and Analytical International by IACMAG; and the FLC Award
of Merit, 1995, for Excellence in the field of Technology
Transfer, presented by the U.S. Federal Laboratory Consor-
tium Southeast Region.

The precursor research work of Dr Gen-Hwa Shi covers: Block
Theory, which is now a part of rock engineering classes in
many institutes and a widely adapted practical method in
rock excavations; Discontinuous Deformation Analysis
(DDA), which can simulate movements of deformable block
systems (annual meeting ICADD1 to ICADD10; Numerical
Manifold Method (NMM); Simplex Integration; and Contact
Theory, considering engineering block systems.

He wrote several books, which are now a reference in his
field, namely “Block theory and its application to rock engi-
neering” by R. Goodman and G.H. Shi (1985); “Block System
Modeling by Discontinuous Deformation Analysis” by G.H. Shi
(1993); “Numerical Manifold Method (NMM) and Discontinu-
ous Deformation Analysis (DDA)” by G.H. Shi (1997); and
“Discontinuous Deformation Analysis (DDA)” by J. Onishi, T.
Sasaki and G.H Shi (2005).

The lecture will remain online so that those unable to attend
at this time will be able to do it later. As usual, the attendees
will be able to ask questions to the lecturer by e-mail during
the subsequent five days. All online lectures are available
from this page.

o3
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Eairm-

TUNNELLING

EDUIW

Young Members Group

Historical Tunnel Construction -
Building tunnels in the 19th Century

Speaker: Peter Harris — Director COWI UK

Online via YouTube
https://www.youtube.com/watch?v=cdvtecjiM8pA&fea-
ture=youtu.be& ccCt=6Cuwf DFsico3PVxpwONNeP4dg2PgH

XljNzhdsanakV729ce02m9J4BLdDPXGoSX

TEE WoHES AT BLICHLSILEY TUSKTL

The presentation will look at the system by which tunnels
were built in the 19th Century following the traditional Eng-
lish method. It will include illustrations based on F.W. Simms
'Practical Tunnelling' for his work at Bletchingley and Salt-
wood tunnels, C. Gripper and Thomas Walker on the Severn
Tunnel and from several other tunnels now belonging to Net-
work Rail. It will show elements of the setting out and sinking
of shafts, driving a heading, opening out the main tunnel and
lining it and will end by describing some typical tunnel fea-
tures.

How to design rubber products to make an Im-
mersed Tunnel watertight

Tunnelling Association of India Young Members and BTYSYM
jointly hosted Nicas van den Brink (Design Engineer, Trel-
leborg Ridderkerk BV) for a lunch and learn webinar on Tues-
day 23 June 2020.

Immersed tunnelling has been around for a long time and is
a perfect example of how Rubber, Steel and Concrete com-
plement each other.

Trelleborg Ridderkerk

By: Nicas van den brink MSc.

Rubber is a unique material with unique properties perfectly
suited for creating watertight joints over a long period of
time.

This presentation is about how to design a rubber product
that can solve the most demanding technical challenges -
What to consider and what to know before a solution is made
and practically applied.

The talk will cover the history of immersed tunnelling and
address the specific challenges rubber has in the field of seal-
ing, both in the short and long terms.

As an example Nicas will go through the process of designing,
testing and applying seals for an immersed tunnel.

Streaming Link : https://youtu.be/3jvTOCcA8-Ys

(C249-0)

CHINESE NATIONAL

COMMITTEE ON LARGE
DAMS

Dear Colleagues,

Greetings from Chinese National Committee on Large Dams
(CHINCOLD). Welcome to visit CHINCOLD Cloud Platform at
http://www.chincold-smart.com/en .

Through months efforts of checking official data worldwide,
CHINCOLD systematizes two dam information inquiry sys-
tems:

Top 100 dams worldwide classified by height (2020)

Top 100 dams worldwide classified by storage capacity
(2020)

In either system, dams can be filtered by river, dam type,
height and storage capacity, as well as be listed in the order
ofB height, river, country, storage capacity and installed ca-
pacity. This month, we recommend these dam charts. The
information is open and free to all the dam experts over the
world.

Top 100 Dams Worldwide Classified by Height (Statis-
tics in 2020)

http://www.chincold-smart.com/en/wisdom-lib/liter/stat/in-
ter-stat/world-stat-list/stat-inter-height
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No. Name Country River T(Y*P)E H?rig)ht Stora(gg 6(r:‘:;lsp)acity Install(elg vt\:l?pacity
1 Rogun Tajikistan Vakhsh TE 335 13300 1200
2 Shuangjiangkou China Dadu River ER 314 3115 2000
3 Jinping I China ;E?\'/er‘g VA 305 7988 3600
4 Nurek Tajikistan Vakhsh TE 300 10500 2700
5 Lianghekou  China E?\',Z':g ER 295 10767 3000
6 Xiaowan China rancang VA 2945 15000 4200
7 Baihetan China Jinsha River VA 289 20600 16000
8 Xiluodu China Jinsha River VA 285.5 12670 13860
9 Grande Dixence Switzerland Dixence PG 285 400 2069
10 Kambarazin-I  Kyrgyzstan HapbiH TE 275 3600 1900

11

Top 100 Dams Worldwide Classified by Storage Capacity (Statistics in 2020)

http://www.chincold-smart.com/en/wisdom-lib/liter/stat/inter-stat/world-stat-list/stat-inter-storage

. TYPE Height Storage Capacity Installed
No. Name Country River (*) (m) (10°m?3) Capacity (MW)
1 Kariba Zambia,Zimbabwe Zambezi VA 128 180600 1500
2 Bratsk Russian Angara PG 125 169000 4500
Federation
3 Aswan Egypt Nile ER 111 162000 2100
4  Akosombo Venezuela Volta ER 134 150000 1020
Daniel .
5 Johnson Canada Manicouagan VA 214 141850 2656
6 Guri Venezuela Caroni PG 162 135000 10235
7 W.A.C.Bennett Canada Peace TE 183 74300 2730
8 Krasnoyarsk ~ussian Yenisey PG 124 73300 6000
Federation
Russian
9 Zeya Federation Zeya PG 115 68400 1330
10 La Grande Il Canada La Grande ER 168 61720 7722

11

(*) TE: earth fill, ER: rock fill, PG: concrete gravity, VA: arch

If there are errors or additions, please feel free to give your

Year of
completion

Under
construction

Under
construction

2014

1980

Under
construction

2012

Under
construction

2015

1962

1996

Year of
completion

1976

1964

Under
construction

1965

1965

1986

1967

1972

1978

1992

platform http://www.chincold-smart.com/en/wisdom-lib/co-

comments or suggestions in the cooperation section of the

operation/all/list/1.
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NMPOZ®OPEZ EPIrAzIAz

Position available on Earthquake Engineering
and Seismology
(Junior/ Experienced Researcher)

The Historical and Masonry Structures (HMS) group of the
Institute for Sustainability and Innovation in Structural Engi-
neering (ISISE), University of Minho, Portugal, plans to open
soon a position for a junior or experienced researcher already
with a PhD (duration of the contract may be up to 4 years)
to join the STAND4HERITAGE project, which is funded by a
European Research Council Advanced Grant.

The position will focus on the stochastic analysis of the seis-
mic signal with the aim to generate a representative variation
of ground motion records (both source and structure-sensi-
tive), and to examine the influence of the signal on the dy-
namic (seismic) behaviour of masonry structures.

Necessary qualifications: PhD degree in Civil Engineering or
Earthquake Engineering with a strong background in stochas-
tic analysis and geophysics, or similar qualifications.

If interested, please send your résumé to Dr Anastasios
Giouvanidis (agiouvanidis@civil.uminho.pt) until Sunday,
August 23 (23:59 GMT).

Paulo B. Lourengo
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NMPOZEXEI2
FEQTEXNIKEz
EKAHAQZEI2

Ma TIC NaAQIOTEPEG KATAXWPNJEIC NEPITTOTEPEG NANPOPOPIEC
unopoUv va avalntnBoulv oTa nponyoupeva TeUXN TOU «ne-
plodIKoU» Kal OTIC NapaTIBEPEVEG I0TOOEANIDEG.

| | ‘,‘,"‘ ' Seismological Society of America

BSSA Call for Papers: Special Section on Fault Displace-
ment and Near-Source Ground Motion Models

The Bulletin of the Seismological Society of America (BSSA)
solicits papers for a Special Section on Fault Displacement
and Near-Source Ground Motion Models.

Reliable quantification of ground motions proximal to the
source, and fault displacement caused by surface rupturing
are primary concerns for site-specific Seismic Hazard Anal-
yses (SHA) and Fault Displacement Hazard Analyses (FDHA).
Such analyses are crucial for critical infrastructure projects
near or crossing active faults such as nuclear power plants,
nuclear waste repositories, pipelines, high-rise buildings,
long-span bridges, chemical plants, dams, etc. These hazard
analyses require integration of the best available information
about how surface rupture, near-fault ground motions and
permanent ground displacements are controlled by region-
specific geology, site effects, seismic sources and near-
source propagation. The development of reliable empirical
models to predict fault displacement and near-source ground
motion based on observations from damaging earthquakes is
hampered because of the sparseness of observed data. How-
ever, recent observations of fault displacement and very
near-source ground motion, and recent advances of physical
models have revealed complex, source-dominated phenom-
ena beyond what current empirical predictive models cap-
ture. The purpose of this special issue is to summarize and
explore these issues, and quantify uncertainties so that en-
gineering solutions are based on sound physical models
and/or robust empirical characterizations.

We invite papers summarizing the developments of fault dis-
placement and very-near source ground motion models, as
well as summaries and analyses of observations in recent
earthquakes. The scaling of near-source motions and fault
displacements over a range of magnitude scales from mod-
erate to large is of interest. Within these mentioned topics,
we welcome studies that: summarize the state-of-the-art in
modeling research, technology and practices; present or in-
terpret important empirical datasets; describe current issues,
present innovative new models or propose engineering solu-
tions for applications in SHA and FDHA; or demonstrate how
to turn research findings into practical applications. Studies
that address the uncertainty quantification from a range of
disciplines are very welcome. The dissemination of science

solutions into practice of SHA, FDHA and engineering prob-
lems with the uncertainties fully considered is our final goal.

The guest editors for this special issue are:

Luis A. Dalguer (3Q-Lab GmbH, Switzerland)

Steven Day (San Diego State University, USA)

Gail Atkinson (University of Western Ontario, Canada)
Rui Chen (California Geological Survey, USA)

The deadline for submission of manuscripts is 15 Feb-
ruary 2021.

Papers submitted in advance of the deadline will be reviewed
as they are received and published online soon after they are
accepted for publication, in advance of the print issue, which
is scheduled for October 2021. In preparing manuscripts, au-
thors must follow BSSA’s author guidelines at
https://www.seismosoc.org/publications/bssa-submission-
quidelines/. Papers must be submitted via BSSA's online sub-
mission system (www.edmgr.com/bssa).

Please address questions about scientific issues to Luis A.
Dalguer at luis.dalguer@alumni.ethz.ch or to Thomas Pratt,
BSSA Editor-in-Chief, at bssaeditor@seismosoc.org. Submis-
sion-related questions should be addressed to Betty Schiefel-

bein, Manuscript Coordinator, at bssamss@seismosoc.org.

https://www.seismosoc.org/publications/bssa/bssa-call-for-
papers-special-section-on-fault-displacement-and-near-
source-ground-motion-models/

o3 D

5th Annual Urban Underground Space & Tunnelling confer-
ence, 20th - 22nd July 2020, Singapore, www.me-as-
sets.com/HTMLEmail/AS-IF5361%20-%20Flyer.pdf

37 International Conference on Geotechnical Engineering
(ICGE - Colombo -2020), 10 - 11 August 2020, Colombo, Sri
Lanka, htt icgecolombo.org/2020/index.ph

WTC 2020 ITA-AITES World Tunnel Conference, September
2020, Kuala Lumpur, Malaysia, www.wtc2020.my

ITA and IEM hereby jointly announce that WTC2020 in Kuala
Lumpur, Malaysia scheduled from 11th to 17th September
2020 will be moved to a fully digital platform due to the im-
pacts of COVID19, including border restrictions and health
risks associated with international travel and the assembly of
large meetings.

RTG?EE - Recent Trends in Geotechnical and Geo-Environ-
mental Engineering and Education, Online Conference, 10 -
11 September 2020, Bali, Indonesia, https://rtgee.org

ACE 2020 14% International Congress on Advances in Civil
Engineering, 16-18 September 2020, Istanbul, Turkey,
www.ace2020.org/en

Fourth International DAM WORLD Conference, 21-25th Sep-
tember 2020, Lisbon, Portugal, https://dw2020.Inec.pt

Cities on Volcanoes 11 - Volcanoes and Society: environ-
ment, health and hazards, 25-30 September 2020, Hera-

klion, Crete, https://pcoconvin.eventsair.com/volcanoesi1

EUROCK 2020 Hard Rock Excavation and Support, 12-14 Oc-
tober 2020, Trondheim, Norway, www.eurock2020.com
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E-UNSAT 2020 4th European Conference on Unsaturated
Soils - Unsaturated Horizons, 19 to 21 October 2020, Lisbon,
Portugal, https://eunsat2020.tecnico.ulisboa.pt

GEO-EXPO 2020 Scientific and Expert Conference, 22-23 Oc-
tober 2020, Prijedor, Bosnia and Herzegovina
www.geotehnika.ba

HYDRO 2020 Strategies for future progress, 24-28 October
2020, Strasbourg, France, www.hydropower-dams.com/hy-
dro-2020

GeoAmericas2020 4 Pan American Conference on Geosyn-
thetics, 26-29 October 2020, Rio de Janeiro, Brazil, www.ge-
oamericas2020.com

5th Symposium of the Macedonian Association for Geotech-
nics, 29-31 October 2020, Ohrid, North Macedonia,
mag@gf.ukim.edu.mk

3 Conference of the Arabian Journal of Geosciences (CAJG),
2-5 November 2020, Sousse, Tunisia, https://cajg.org

5™ World Landslide Forum Implementation and Monitoring
the USDR-ICL Sendai Partnerships 2015-2015, 2-6 Novem-
ber 2020, Kyoto, Japan, http://wlif5.iplhg.org

Fourth GeoMEast©2020 International Underground Struc-
tures Conference (IUSC), 8-12 November 2020, Cairo, Egypt,
http://underground.geomeast.org

CouFrac 2020 - International Conference on Coupled Pro-
cesses in Fractured Geological Media: Observation, Modeling,
and Application, November 11-13, 2020, Seoul, Korea,
http://coufrac2020.0r

10t International Conference on Scour and Erosion (ICSE-
10), November 15-18, 2020, Arlington, Virginia, USA,
www.engr.psu.edu/xiao/ICSE-10 Call for abstract.pdf

88" ICOLD Annual Meeting & Symposium on Sustainable De-
velopment of Dams and River Basins, 28-November to 3-De-

cember 2020, New Delhi, India, https://www.icold2020.0rg

ASIA 2020 Eighth International Conference and Exhibition on
Water Resources and Renewable Energy Development in
Asia, 8-10 December 2020, Kuala Lumpur, Malaysia,
www.hydropower-dams.com/asia-2020

6™ ICFGE 2020 Forensic Geotechnical Engineering & Geo-Dis-
aster Documentation, December 10-12, 2020 IIT Delhi, In-
dia, http://tc302-issmge.com

27th European Young Geotechnical Engineers Conference
and Geogames, 17 - 19 December 2020, Moscow, Russia,
https://t.me/EYGEC2020

ARMS11 11th Asian Rock Mechanics Symposium, Challenges
and Opportunities in Rock Mechanics, 2021, Beijing, China,
www.armsll.com

ISGPEG 2020 International Conference on Innovative Solu-
tions for Geotechnical Problems in Honour of Prof. Erol Guler,

2021, Istanbul, Turkey, www.isgpeg2020.org/en

14th Baltic Sea Geotechnical Conference 2020 Future Chal-
lenges for Geotechnical Engineering, 18-20 January 2021,
Helsinki, Finland, www.ril.fi/en/events/bsgc-2020.html

Nordic Geotechnical Meeting Urban Geotechnics, 18-20 Jan-
uary 20210, Helsinki, Finland, www.ril.fi/en/events/ngm-
2020.html

PanAm Unsat 2021 3rd Pan-American Conference on Unsatu-

rated Soils, 25-28 January 2021, Rio de Janeiro, Brazil,
https://panamunsat2021.com

XIII International Symposium on Landslides - Landslides and
Sustainable Development, 21-26 February 2021, Cartagena,
Colombia, www.scg.org.co/Xxiii-isl

2021 GEOASIA? - 7th Asian Regional Conference on Interna-
tional Geosynthetics Society, March 1-4, 2021, Taipei, Tai-
wan, www.geoasia7Z.org

3rd International Symposium on Coupled Phenomena in En-
vironmental Geotechnics, 17 - 19 March 2021, Kyoto, Japan,
https://cpeg2020.org

ICEGT-2020 2nd International Conference on Energy Ge-
otechnics, 28-31 March 2021, La Jolla, California, USA,
https://icegt-2020.eng.ucsd.edu/home

o3

International Conference on Challenges and
Achievements in Geotechnical Engineering
31.03.2021 - 02.04.2021, Tirana, Albania

Organiser: Albanian Geotechnical Society
Contact person: Erdi Myftaraga
Phone: +355699336911

Email: emy@greengeotechnics.com
O3

EUROENGEO 3R EUROPEAN REGIONAL CONFERENCE OF
IAEG, 8 - 12 April 2021, Athens, Greece, www.eu-
roengeo2020.org

AFRICA 2021 Water Storage and Hydropower Development
for Africa, 13-15 April 2021, Lake Victoria, Uganda, www.hy-
dropower-dams.com/africa-2021

(C249-0)

The Second Vietnam Symposium on Advances in Offshore Engineering

HO CHI MINH CITY, VIETNAM | EXSZRGEIRRIpA]

Sustainable Energy
& Marine Planning

2nd Vietham Symposium on Advances in
Offshore Engineering
22-24 April 2021, Ho Chi Minh City, Vietnam
https://vsoe2021.sciencesconf.or

Following the success of the first Vietham Symposium on Ad-
vances in Offshore Engineering (VSOE2018), we are pleased
to announce that the second Symposium, VSOE2021, will be
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held in Ho Chi Minh City, Vietnam, on 22-24 April 2021. The
second VSOE event is being organised by the Association of
Vietnamese Scientists and Experts (AVSE Global) in collabo-
ration with Ho Chi Minh City University of Technology
(HCMUT) and the Vietham Administration of Seas and Islands
(VASI).

Focusing on the theme of "Sustainable Energy and Marine
Planning", VSOE2021 aims to enhance the sustainable use
of our marine resources while ensuring the health of the eco-
system as well as the effective management of marine activ-
ities including energy production and infrastructures.

VSOE2021 continues providing a platform for all participants
to exchange knowledge and experience gained recently in
offshore engineering, technology innovations, and marine
spatial plan to achieve the goal of economic, reliable and sus-
tainable solutions for offshore energy development, and eco-
system-based management of the marine environment.

VSOE2021 intends to bring together researchers, practition-
ers, policymakers, and entrepreneurs to discuss and promote
technology and policy changes toward renewable energy, as
well as to generate business opportunities in offshore energy,
both domestically in Vietham and globally.

The Symposium program will include paper presentations,
posters and project demonstrations, along with prominent
keynote speakers, researchers, academics and technologists
from leading universities, research firms, policymakers, en-
trepreneurs and practitioners.

All submitted papers will be reviewed by experts in the field
based on the criteria of originality, significance, quality and
clarity. The proceedings of the Symposium will be published
by Springer, indexed by Scopus and EI Compendex data-
base. The VSOE2018 proceedings are available here.

Topics

The main topics of the Symposium include, but are not lim-
ited to:

e Site Characterization and Ground Modelling (SCGM)

e Design of Offshore Foundations and Structures (DOFS)

e Performance of Offshore Foundations and Structures
(POFS)

e Life Extension and Decommissioning of Offshore Facilities
(LEDOF)

e Fossil Energy: Technology Opportunities and Challenges
(FETOC)

e Offshore Renewable Energy Systems (ORES)
e Marine Spatial Planning (MSP)
e Design Standards, Risk and Reliability (DSRR)

Contact

Email: vsoe@avseglobal.org

For further information:
https://vsoe2021.sciencesconf.org

o3

16th International Conference of the International Associa-
tion for Computer Methods and Advances in Geomechanics -

IACMAG - CHALLENGES and INNOVATIONS in GEOMECHAN-
ICS, 03-05 2021, Torino, Italy, WWW.Sympo-
sium.it/en/events/2020/16th-international-conference-of-
iacmag?navbar=1

EUROGEO WARSAW 2020 7% European Geosynthetics Con-
gress, 16-19 May 2021, Warsaw, Poland, www.eurogeo?.org

WTC 2021 World Tunnel Congress 2021 - Underground solu-
tions for a world in change, 16-19 May 2021, Copenhagen,
Denmark, www.wtc2021.dk

TISOLS Tenth International Symposium on Land Subsidence,
Living with Subsidence, 17-21 May 2021, Delft - Gouda, the

Netherlands, www.tisols2020.org/tisols2020

7th International Conference on Industrial and Hazardous
Waste Management 18 - 21 May, 2021, Chania, Crete,
Greece, http://hwm-conferences.tuc.gr

2020 CHICAGO International Conference on Transportation
Geotechnics, May 23 - 26, 2021, Chicago, Illinois, USA,
http://conferences.illinois.edu/ICTG2020

Joint meeting of ISSMGE TC201 and TC210, ICOLD TC E and
TC LE “Dams and Levees: Particle Movements - Case Stud-
ies, Experiments, Theory”, June, 2020, Budapest, Hungary,
Www.isc6-budapest.com

6th International Conference on Geotechnical and Geophysi-
cal Site Characterization “Toward synergy at site characteri-
sation”, June 2021, Budapest, Hungary, www.isc6-buda-
pest.com

2021 ICOLD MARSEILLE - ICOLD 27th Congress - 89th An-
nual Meeting Sharing Water: Multipurpose of Reservoirs and
Innovations, 4 - 11 June 2021, Marseille, France,
https://cigb-icold2021.fr/en/

MSL 2021 The 1st Mediterranean Symposium on Landslides
SLOPE STABILITY PROBLEMS IN STIFF CLAYS AND FLYSCH
FORMATIONS, 7-9 June 2021, Naples, Italy,
https://medsymplandslides.wixsite.com/ms|2021

9th International Conference on Computational Methods for
Coupled Problems in Science and Engineering (COUPLED
PROBLEMS 2021), 13-16 June 2021, Sardinia, Italy, cou-
pledproblems sec@cimne.upc.edu

EGRWSE 2020 - 3™ International Conference on Environmen-
tal Geotechnology, Recycled Waste Materials and Sustainable
Engineering, 17-19 June 2021, Izmir,  Turkey,
www.egrwse2020.com

2" ICPE 2021 The Second International Conference on Press-
in Engineering, 19-21 June 2021, Kochi, Japan, https://icpe-
ipa.org/

EUROCK TORINO 2021 - ISRM European Rock Mechanics
Symposium Rock Mechanics and Rock Engineering from the-
ory to practice, 21-25 June 2021, Torino, Italy, http://eu-
rock2021.com

1st International Conference on Sustainability in Geotech-
nical Engineering, ICSGE, 27-30 June 2021, Lisboa, Portugal,
http://icsge.lnec.pt/#

IS-Cambridge 2020 10 International Symposium on Ge-
otechnical Aspects of Underground Construction in Soft
Ground, 28 June to 01 July 2021, Cambridge, United King-
dom, www.is-cambridge2020.eng.cam.ac.uk
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ZICONHIC202]

3rd International Conference on

Natural Hazards & Infrastructure

22 - 24 June 2021, Athens, GREECE
https://iconhic.com/2021

ICONHIC2021: THE STEP FORWARD

“"Alone we can do so little, together we can do so much” -
Helen Keller, 1888

Ever-increasing Natural Disasters

ICONHIC’s motto sounds more timely than ever, as plenty of
our infrastructure systems at their present state are at high
risk of not sustaining the extreme loading conditions imposed
by natural disasters. The situation is exacerbated by the ap-
parent deficiency of resources for maintenance or upgrading,
while our planet is experiencing the roughest ecological dis-
ruption in its history, from climate change to biodiversity loss,
and acute hazards, such as heatwaves and floods, grow in
frequency and severity, while chronic hazards, such as
drought and rising sea levels, intensify.

Join forces towards a resilient and sustainable future

The idea that the solution does not lie in a single discipline
has already found consensus amongst the scientific commu-
nity. It is of utmost importance to try to understand each
other: engineers have to understand what financial experts
are putting forward, technology developers need to concep-
tualize how the insurance industry can benefit from their
novel applications, researchers should be aware of the prac-
tical needs of contractors.

ICONHIC sets the stage for engineers, researchers, cat mod-
elers, insurers, policymakers and NGO-representatives to
join forces, exchange ideas and opinions, advance scientific
and technical innovations targeted at natural disasters, and
ultimately converge their specialty knowledge towards a uni-
fied approach to a more sustainable and resilient future.

ICONHIC Conferences

Founded in 2016, the conference emerged in response to the
ever-growing need for a landmark event that will gather to-
gether a broad field of expertise, aiming to prevent and re-
duce the risk of extreme natural events and their aftermaths
on infrastructure. Sponsored by international industrial part-
ners and institutions, who worked hand-in-hand with the ac-
ademia to deliver an event that fosters collaboration between
different stakeholders, ICONHIC2016 and ICONHIC2019 at-
tracted a large number of attendees from all over the world,
coming from exceptionally diverse technical or business
backgrounds, with one overarching goal: to prepare within
the constantly changing and highly uncertain environmental
conditions and develop future-ready societies, able to reduce
risk & manage disruption.

Following its evolution philosophy, the ICONHIC 2021 edition
ventures the step forward: to build upon facilitative dialogue
and strong synergies and propose an informed and realistic
course of action against catastrophic natural events.

Join the discussion in Athens on 22-24 June 2021!

CONFERENCE HIGHLIGHTS

CREATING A MULTI-STAKEHOLDER MEETING POINT

In a time of augmented need for interdisciplinary effort,
ICONHIC2021 aims to bring together actors from different
fields (engineers, insurers, cat modellers, policymakers,
NGOs) in order to facilitate dialogue and shape an informed
course of action towards the ever-increasing extreme natural
events.

LEVERAGING ARTIFICIAL INTELLIGENCE TO MITIGATE
NATURAL DISASTERS

In light of the rapid technological advances in the fields of Big
Data, Machine Learning, and Unmanned Aerial Systems
(UAS), ICONHIC2021 aims to highlight how this technology
combined with engineering knowledge can become the deci-
sive link in the action chain towards disaster relief, prepared-
ness and reduction of economic losses due to natural haz-
ards.

SHAPING URBAN SUSTAINABILITY REQUIREMENTS

As countries across the globe become increasingly urbanized,
ICONHIC2021 targets the appropriate synergies for an in-
depth discussion on the pathways to be followed for encour-
aging investments and informing management decisions to-
wards sustainable urban environments.

CONFERENCE THEMES
EARTHQUAKES & LANDSLIDES

e Engineering Seismology & Ground Motion Simulation As-
sessment, Analysis and Retrofitting of Structures

e Aging Infrastructure and Future Earthquakes: Concrete,
Steel and Masonry Structures

e Isolation and Energy Dissipation Devices

e Instrumentation & Structural Health Monitoring

e High-risk Facilities exposed to Induced Seismicity

e Seismic Design of Foundations and Underground Struc-
tures

e Soil-Structure Interaction

e Ground Failure & Liquefaction: Analysis and Effects on
Structures and Lifelines

e Protection of Historical Structures against Seismic Haz-
ards

e Landslides Prevention and Mitigation: Design Practice and
New Concepts

e Offshore Landslides and Effects on Submarine Structures
and Pipelines

e Earthquake/ Rainfall-induced Landslides: Analysis and
Modelling

FLOODS, WINDSTORMS & WILDFIRES

e Flood Risk Management and Risk Reduction Strategies

e Flood Forecasting, Modelling and Flood Control

e Natural & Engineered Defences & Vulnerabilities

e Urban Drainage Infrastructure and Performance

e Dikes, Levees and Dams: studying Failures and proposing
Strategic Solutions

e Storm Surges, Tsunamis and Sea Level Rise

e Strong Winds, Hurricanes, Cyclones, Tropical Storms

e Drought impacts on Infrastructure Service Delivery

e Wildfire Modelling & Risk Analysis

e Seasonal Hazards: Extreme Cold and Heatwaves
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https://iconhic.com/2021/

USING NEW TECHNOLOGY TO MITIGATE NATURAL DISAS-
TERS

e Assessment of Natural Hazards from Satellite Imagery,
Drones, and Wireless Sensing Networks

e Robotics and Automation in Natural Disasters Manage-
ment: Challenges and Opportunities

e Big Data Frameworks for Monitoring and Modelling Infra-
structure Performance

e Convergence of Al-based tools in the Response of Com-
plex Systems

e Multi-Risk Decision Support Methodologies

e Integrating Disaster Risk into Life-Cycle Management of
Infrastructure Systems

e Multi-scale Modelling of Natural Hazards

SUSTAINABILITY IN THE URBAN ENVIRONMENT

e Blue-Green Solutions for Sustainable Urban Development

e Bio-inspired Construction Materials

e Air Pollution & Noise Mitigation Strategies

e Innovative Materials for Infrastructure Protection against
Natural Hazards

e Climate Change-induced Swift in Global Risk Landscape

e Modelling, Regulations and Initiatives on Climate Change

e Exposure of Renewable Energy Infrastructure to Natural
Hazards

e Social Science and Extreme Events: building Connections
among Communities affected by Disaster

Contact us

The 2nd International Conference on Natural Hazards & In-
frastructure

ICONHIC Co.

Kritis 12, 15235 Athens, GREECE

Tel. +30 210 6721798

email: secretary@iconhic.com

o3

DFI Deep Mixing, 5-8 July 2020, TBD, Gdansk, Poland,
www.dfi.org/DM2020

o3

DISPOSAL

g June 14/17, 2020- Lima, Pery

July 12 - 14, 2021, Lima, Peru
www.geoingenieria.org.pe

Event Description

This second edition is aimed at sharing the design processes,
operation, maintenance, monitoring and closure of waste
rock and tailings. This edition will feature local and interna-
tional renowned keynote speakers who will analyze, share
experiences and enhance the professional development of
the sector.

TOPICS

e Failure analysis in tailings dam
e Mine waste closures

e Tailings deposit

e Waste rock design

e Dynamic and Static liquefaction
e Basic studies for tailings design
e Geochemistry of mine waste

e Geosynthetics

e Tailings management

e Risks

e Tailings transportation

e New tailings technologies

e Economic assessment of mine waste projects (*)

Reports and Registration

Phone: 941 717905
Email: geoingenieria@speg.org.pe
e Email: patricia@geoingenieria.org.pe

(C249-0)

7th ICRAGEE International Conference on Recent Advances
in Geotechnical Earthquake Engineering and Soil Dynamics,
12-17 July 2021, Bengaluru, India, http://7icragee.org

GEOCHINA 2021 - 6™ GeoChina International Conference
Civil & Transportation Infrastructures: From Engineering to
Smart & Green Life Cycle Solution, July 19 to 21, 2021, Nan-
Chang, China, http://geochina2021.geoconf.org

37" General Assembly of the European Seismological Com-
mission, September 2021, Corfu, Greece,
www.escgreece2020.eu

(C249-0)
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5th International Workshop on Rock Mechanics
and Engineering Geology in Volcanic Fields
9+11 September 2021, Fukuoka, Japan
https://ec-convention.com/rmegv2021

On behalf of the Japanese Society for Rock Mechanics and
the Japan Society of Engineering Geology, we are pleased to
hold "RMEGV2021: 5th International Workshop on Rock Me-
chanics and Engineering Geology in Volcanic Fields”. The
goals of this workshop are to promote the exchange of ideas
and information among civil engineers and geologists regard-
ing serious issues related to volcanic fields, and to find pos-
sible solutions to them, as well as to aid in the fusion of Civil
Engineering and Geology in terms of applied volcanic science,
including construction, environment, groundwater, disasters,
and geothermal energy. Many resources can be found in the
vicinity of volcanic fields, such as hydro-geothermal energy
and groundwater. On the other hand, many natural disasters
and other risks to infrastructure construction also exist due
to the geoscientific and geotechnical features in these areas.
Thus, civil engineers and engineering geologists strive to
solve these problems based on the existing data on volcanic
fields. The themes of this workshop include volcanic geology,
disasters and their mitigation, resources and energy in vol-
canic fields, mechanical behavior of volcanic rocks and soils,
groundwater and environmental problems in volcanic fields,
and geotechnical engineering in volcanic fields. It is our hope
that many researchers/engineers involved in applied volcanic
science will attend this workshop from all over the world, par-
ticipate in deeply meaningful discussions, and create new
global research connections.

Theme

Challenges of Solving Engineering Issues around Volcanic
Fields - Collaboration between Civil Engineering and Geology

Topics

e Volcanic geology

e Disasters and their mitigation in volcanic fields

e Resources and energy in volcanic fields

e Mechanical behavior of volcanic rocks and soils

e Groundwater and environmental problems in volcanic
fields

e Geotechnical engineering in volcanic fields

Contact
Secretariat Office

Takehiro OHTA, Secretariat
E-mail: rmegv2021@rocknet-japan.or

o3

SYDNEY 7iYGEC 2021 7' International Young Geotechnical
Engineers Conference A Geotechnical Discovery Down Under,
10-12 September 2021, Sydney, Australia,
http://icsmge2021.org/7iygec

SYDNEY ICSMGE 2021 20% International Conference on Soil
Mechanics and Geotechnical Engineering, 12-17 September
2021, Sydney, Australia, www.icsgme2021.org

International Conference on Textile Composites and Inflata-
ble Structures (MEMBRANES 2021), 13-15 September 2021,

Munich, Germany , https://congress.cimne.com/mem-
branes2021/frontal/default.asp

GeoAfrica 2021 - 4th African Regional Conference on Geo-
synthetics Geosynthetics in Sustainable Infrastructures and
Mega Projects, 11-14 October 2021, Cairo, Egypt, https://ge-
oafrica2021.org

ISFOG 2020 4th International Symposium on Frontiers in Off-
shore Geotechnics, 8 - 11 November 2021, Austin, United
States, www.isfog2020.0rg

LARMS 2021 - IX Latin American Rock Mechanics Symposium
Challenges in rock mechanics: towards a sustainable devel-
opment of infrastructure, 15 - 18 May 2022, Asuncion, Par-
aguay, https://larms2021.com

o3 D

Eurock 2022

Rock and Fracture Mechanics in Rock Engineer-
ing and Mining
13+17 June 2022, Helsinki, Finland

Contact Person: Lauri Uotinen
E-mail: lauri.uotinen@aalto.fi

o3 D

3 European Conference on Earthquake Engineering and
Seismology (3ECEES), 19-24 June 2022, Bucharest, Roma-

nia, https://3ecees.ro

(C249-0)

9th International Congress on Environmental
Geotechnics
Highlighting the role of
Environmental Geotechnics in Addressing
Global Grand Challenges
26-29 June 2022, Chania, Crete island, Greece
www.iceqg2022.0org

The 9th International Congress on Environmental Geotech-
nics is part of the well established series of ICEG. This con-
ference will be held on an outstanding resort in the town of
Chania of the island of Crete in Greece. The theme of the
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conference is "Highlighting the role of Environmental Ge-
otechnics in Addressing Global Grand Challenges" and will
highlight the leadership role of Geoenvironmental Engineers
play on tackling our society's grand challenges.

Contact Information

e Contact person: Dr. Rallis Kourkoulis
e Email: rallisko@grid-engineers.com

@ D

5th International Symposium on
Cone Penetration Testing (CPT'22)
26-29 June 2022, Bologna, Italy

Organiser : Italian Geotechnical Society (AGI) and Univer-
sity of Bologna (endorsed by TC102)

Contact person: Susanna Antonielli (AGI), Prof. Guido Got-
tardi (University of Bologna)

Email: guido.gottardi2@unibo.it
Email: agi@associazionegeotecnica.it

o3

ITA-AITES
World Tunnel
Congress 2023

Expanding underground

knowledge & passion to make
re impact on the world

TA NEA THZ EEEEI'M - Ap. 139A - IOYNIOZ 2020

TUNSAT2022 5 mermssoremeecn

UNSAT2022
8th International Conference on Unsaturated
Soils
June or September 2022, Milos island, Greece

(C249-0)

XII ICG - 12th International Conference on Geosynthetics,
September 18 - 22, 2022, Rome, Italy, www.12icg-roma.org

o3 D

15th ISRM

International Congress in Rock Mechanics
9+14 October 2023, Salzburg, Austria

Contact Person: Prof. Wulf Schubert
E-mail: salzburg@oegg.at

Support Athers Candidacy

Yfe

#AthensWTC2023

Tempe T2 Tunnel
Length | 6 km.

Aegean Motorway
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Major Landslide Destroys 8 Homes In Northern
Norway

Eight houses were swept into the sea by the powerful land-
slide in northern Norway

A powerful landslide of more than 2,000 feet in width has
taken eight houses into the sea in northern Norway. The in-
stability continued for several hours and one person was
evacuated from a nearby property, but there have been no
reports of injuries.

Incredibly powerful landslide caught on camera

The landslide of more than 2,000 feet wide and 500 feet high
occurred on the western side of Krdkneset in Alta municipality
on Wednesday afternoon. The police were notified of the in-
cident at 3.45pm and a rescue operation was immediately
launched by air and sea.

A local managed to capture some of the event on camera.
The video, featured in Altaposten, shows the sheer power of
the land movement. One local described how he heard a bang
in the loft of his cabin and assumed someone was in the
building. I ran for my life,” he said, once the situation be-
came clear.

https://www.youtube.com/watch?v=6QcBSbQo4XA&fea-
ture=emb logo

Rescue operation over

Although police were unable to enter the area by land due to
ongoing instability, the rescue operation was called off at
7pm with everyone accounted for. Police are now verifying

the information received to confirm that no-one is left in the
area.

Many of the buildings are holiday homes, which would have
likely been fully occupied during the public holiday just 48
hours beforehand.

The incredible scar in the landscape left by the landslide in
northern Norway

On-duty commander Sten-Rune Nikolaisen from the Main
Rescue Centre reported to NRK that the Sea King helicopter
returned to base just before 7pm. “They have searched vis-
ually and using camera equipment. No discoveries have been
made,” said Nikolaisen.

Land remains highly unstable

According to local media reports, several smaller landslides
occurred in the hours following the main incident. The Nor-
wegian Water Resources and Energy Directorate (NVE) is
monitoring the situation, in particular the risk of more land-
slides.

NVE district engineer Anders Bjordal warned that there is
likely to be ongoing movement for a couple of days.

(David Nikel - Senior Contributor / Forbes, Jun 3, 2020,
https://www.forbes.com/sites/davidnikel/2020/06/03/ma-
jor-landslide-destroys-8-homes-in-northern-nor-
way/#1d74f78a4419)

Quick Clay Landslide

Just now in Alta, Norway: Huge mudslide dragging several
houses into the sea. June 3, 2020

There was a dog that joined the ride, but he was able to swim
back to shore and get rescued.
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(https://twitter.com/JanFredrikD/sta-
tus/1268270255509512193?fbclid=IwAROmMBQee-

OXs zsazFK0SpSd6jInQI5BaROZH ESgOo1l-
3TcrSlhbX7ViDAw)

Here's an older, but much more dramatic event.
The Quick Clay Landslide at Rissa - 1978

On the 29th of April 1978, a quick clay landslide devastated
large areas of the rural district of Rissa I mid-Norway. One
person died whilst 13 farms; 2 homes; a cabin and a com-
munity centre were taken by the clay masses.

Five to six million cubic metres of clay collapsed from an area
of 330,000 m2 leaving a 1.5 kilometre slide face. The land-
slide caused great material damage to the community of
Leira when a resulting three-metre high floodwave breached
the opposite bank of lake Botnen shortly after the main slide.

The Rissa landslide was caught on 8 mm cinefilm by two film
amateurs. This is still used actively in avalanche preventative
and educational work.

https://www.youtube.com/watch?time continue=8&v=3g-
afNIEP4A&feature=emb logo

(NGI - Norges Geotekniske Institutt)
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The aftermath of catastrophic Edenville Dam
collapse, Michigan

About 10 000 people living in the towns of Edenville,
Sanford, and Midland in central Michigan were forced
to evacuate on May 19, 2020, after days of heavy rain-
fall caused catastrophic failure of Edenville and San-
ford dams.

The National Weather Service (NWS) has issued flash flood
emergencies along the entire Tittabawassee River in Midland
County on May 20, with downstream effects expected from
Midland to Saginaw. It was the second time in 24 hours that
people were prompted to flee.

The river crested at record 10.68 m (35.05 feet) on the same
day, breaking the previous record of 10.32 m (33.89 feet)
set in 1986.

The devastating aftermath of the Edenville dam collapse was
documented in these videos by Jordan Mowbray.

Jordan filmed the following video on May 21, two days after
the collapse.

> M o) 0O00/2848

https://www.youtube.com/watch?v=YVLtOisocus&fea-
ture=emb logo

(Teo Blaskovi¢ / THE WATCHERS, June 9, 2020,
https://watchers.news/2020/06/09/aftermath-damage-cat-
astrophic-edenville-dam-collapse-michigan/)
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On Camera, Three-Storey Building Falls Into Ca-
nal In West Bengal

-
-

NS A

A three-storey building under construction is seen falling into
a canal, just metres away, in a video of the incident in a vil-
lage in West Bengal's Midnapore district.

https://www.youtube.com/watch?v=kY0S-VDDZKO0O&fea-
ture=youtu.be&fbclid=IwAR1hGa-
luzmFwi2eGyGNT4y1DFFEDSDpZ0gpEy30hIw690R680 g3U
ASgroy

(NDTV, 13.06.2020)

o3

Landslides in Japan increased nearly 50 percent
in the past 10 years

An average of roughly 1 500 landslides took place
in Japan ever year during the last 10 years, marking a
surge of nearly 50 percent, according to a government
report endorsed by the Cabinet of Japan.

Between 2000 and 2009, the average number of landslides
per year was 1 006. It jumped by 1 476 every year or 46.7
percent between 2010 and 2019,

Rainfall amounts of about 50 mm (2 inches) per hour were
registered 1.4 times more often than between 1976 and
1985.

The report also showed that in 2018, the country was struck
by a record 3 459 landslides that were triggered by torrential
rain in the western region and a significant earthquake in
Hokkaido. Typhoon "Hagibis" and other torrential downpours
also triggered 1 996 landslides.

Japan Ground Self-Defense Force at a landslide site in Chiba
in October 2019.

This month, the Japanese government made legal actions to
tighten restrictions on the development of red zone sites,
where residents' lives are at the highest risk in the event of
landslides, and to introduce a system for municipal govern-
ments to provide relocation.

The report added that Japan will seek to lessen flood damage
by improving embankments, making underground water
storage facilities, and promoting evacuation in major areas.

Meanwhile, the Japan Meteorological Agency (JMA) warned
of landslides, particularly in the northern part of Kyushu hit
by torrential rain this week.

Recently, a torrential downpour hit the southwestern prefec-
ture of Nagasaki on June 25, which was described as a 'once-
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in-50-year' event by JMA. Sasebo city also hit a record high
for the month of June, with 281.5 mm (11 inches) registered
in a 24-hour period.

During the same period, an M6.2 earthquake struck off east-
ern Japan, registering lower 5 on Japan's seismic intensity
scale of 7, in Asahi, Chiba. There were no reports of land-
slides following the tremor, but JMA warned that quakes of
the same intensity may follow over the next week in areas
that experienced strong shaking.

The National Police Agency announced Thursday that it is
preparing to launch a website in August, where citizens can
share photos and videos of major calamities so authorities
can promptly control traffic and begin relief operations.

(Julie Celestial / THE WATCHERS, June 27, 2020,
https://watchers.news/2020/06/27/landslides-in-japan-in-
creased-nearly-50-percent-in-the-past-10-years/)
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Massive landslide sweeps away mountain road
in eastern Indonesia

A huge landslide swept away a mountain road in east-
ern Indonesia on June 26, 2020.

One local captured the horrific collapse of the main road at
Battang Barat, Wara Barat district, with several residents
heard screaming in the background.

A building was swept away as the massive chunk of land slid
down and completely buried the road.

The Trans Sulawesi Road, which connects Palopo and Tana
Toraja, was cut off.

No casualties or injuries were reported.
Heavy rains have also been affecting Bolaang Mongondow

Selatan in North Sulawesi, since June 27. About 220 houses
were flooded, affecting 1,100 people.

» »l 4) ooo0/000

https://www.youtube.com/watch?v=e4TL2MIcO g&feature
=emb logo

(Julie Celestial / THE WATCHERS, June 29, 2020,
https://watchers.news/2020/06/29/massive-landslide-
sweeps-away-houses-in-a-mountain-road-in-eastern-indo-

nesia/)

(C249-0)

Landslide on the Rio Colca

Sometime between June 18 and June 19, 2020, a massive
landslide occurred on the steep walls of the Cafon de Colca,
completely blocking the Rio Colca. Within days, a lake had
begun to fill the area behind the slide, damming the river.
Construction workers arrived to mitigate the hazard, as the
lake will continue to get bigger unless emergency crews dig
a channel.

https://www.planet.com/gallery/#!/post/landslide-on-the-
rio-colca

The 18 June 2020 Achoma landslide in Peru

On 18 June 2020 the very large Achoma Landslide occurred
in valley of the Rio Colca in Peru. Many thanks to Gael Araujo
of the Geological Service of Peru for highlighting this one to
me, and to Robert Simmon of Planet Labs who independently
identified it from satellite imagery. As far as I am aware, this
landslide has not been reported in the English language me-
dia, but it is a very large, valley-blocking failure. La Republica
has some drone imagery that gives a good impression of the
scale of the landslide:

Drone imagery of the 18 June 2020 Achoma landslide in
Peru.

As the image shows, the landslide has blocked the Rio Colca,
allowing a lake to form. As of yesterday, the volume of the
lake was about 2 million cubic metres. A state of emergency
has been declared for the area, lasting 60 days, whilst efforts
are being undertaken to drain the lake. The video below,
collected by Ingemmet, should provide a good impression of
the scale of this landslide:-

As noted above, Planet Labs has collected an excellent satel-
lite image of this landslide:
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This image clearly captures the scale of both the landslide
(which covers an area of about 40 hectares) and the devel-
oping barrier lake.

(Dave Petley, 30 June 2020, https://blogs.agu.org/land-
slideblog/2020/06/30/achoma-landslide-1/)
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Federal Investment in Seismology Matters
U.S. earthquake science protects Americans and the

places they live and work. Sustained federal funding
for seismology is key to that protection. There are no

comparable private funders.

Safety and Security

1 =

Every $1 spent on earthquake mitigation efforts equals $10
saved in response and rebuilding costs.

The impacts of federally funded seismic science are geo-
graphically widespread, from supporting an earthquake and
tsunami early warning program along the U.S. Pacific and
Caribbean coasts to guiding economically important oil and
gas operations in the central and eastern U.S.

Strong seismic science supports global nuclear test monitor-
ing and informs national security strategy regarding both es-
tablished nuclear states and potential nuclear proliferators.

Federal funding of earthquake science guides efforts to pre-
pare for and rebuild after an earthquake, tsunami or volcanic
eruption.

Federal agencies calculate possible economic losses from fu-
ture earthquakes and provide essential data for insurance
and reinsurance programs.

Seismologists, geophysicists and earthquake engi-
neers are an agile workforce for diverse fields:

The estimated annualized earthquake loss to the na-
tional building stock is $6.1 billion.

e Energy Recovery and Management
e Space Exploration
e Geotechnical Assessment and Construction

e Water Monitoring and Management
e Public Safety and Natural Disaster Resilience
e Workforce and Innovation

Workforce and Innovation

Federally funded earthquake scientists were early promoters
of the modem, feedback electronics, high performance com-
puting, and machine learning—all technologies that have
transformed the American economy. Continued investment
will keep Americans competitive in the global tech sector.

Federal funds support colleges and universities that educate
the next generation of earthquake scientists in all 50 states
and territories and commonwealths, as well as university-run
seismic networks that provide critical data for state and local
infrastructure and economic development.

Federal Agencies and Products

Changes to earthquake science funding in one federal agency
can have wide-ranging impacts across the science.

There are more than a dozen federal agencies that contribute
valuable research, hazards monitoring and coordination with
the larger community of earthquake scientists. The National
Earthquake Hazards Reduction Program ensures that these
coordinated efforts are strongly focused and fiscally respon-
sible.

Products developed by federal agencies, including updates to
the U.S. National Seismic Hazard Model and the Advanced
National Seismic System, inform the country’s planning
around earthquakes through their impact on building codes,
early warning and operational forecasting systems.

Request Copies of the Brochure
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*
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Seismology
Matters
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If you would like copies of the physical brochure, please write
policy@seismosoc.org. We encourage members of the Soci-
ety to share the message and help educate policymakers and
members of the public.

(Seismological Society of America, https://www.seismo-
soc.org/us-government-relations/seismology-matters/)
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A strange earthquake swarm lasted for years.
Scientists finally know why.

A new high-resolution view into Earth's crust shows
what caused more than 22,000 tiny temblors to rumble
in Southern California.

Early in 2016, without any fanfare, a swarm of earthquakes
silently revved up in Southern California. The quakes didn't
occur every day, and most were too small for humans to feel,
but month after month the tremors continued to rumble and
multiply. By the spring of 2018, thousands of little quakes
were striking each month, some large enough to set lamps
swaying and put residents of nearby towns on edge. Over the
past four years there have been more than 22,000 temblors.
Yet the source behind all this activity has been a mystery.

Seismologists examined a cluster
of 22,698 tiny earthquakes that
lasted nearly four years.

Earthquake date
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Now, in one of the highest resolution looks at a seismic
swarm yet, scientists have zeroed in on a likely cause. The
results may help geologists around the world better untangle
the underlying physics of earthquakes both large and small.
Eventually, similar work could even improve real-time earth-
quake monitoring.

The analysis used a computer algorithm to tease out the lo-
cations and timing of the tiny temblors, creating a stunningly
detailed portrait of the swarm activity as it unfolded along a
spidery network of fractures. This intimate picture of the
swarm’s progression suggests that the cluster of quakes was
triggered by fluids being naturally injected into the fault sys-
tem. The work hints that fluids may play a role in other
swarms detected around the world—and the method used
could prove useful for improving global seismic analysis.
“The detail here is incredible,” says seismologist Elizabeth
Vanacore from the Puerto Rico Seismic Network at the Uni-
versity of Puerto Rico at Mayagliez, who wasn't part of the
study team. “This type of work is cutting edge and really
where the science is going.”

Spotting a swarm of tremors

Along a fault line, the fissures in Earth’s crust were once im-
agined as simple structures, but “in reality, fault zones are
very complicated places,” says Emily Roland, a marine seis-
mologist at the University of Washington who was not part of
the study team. Some faults can bend. Others crisscross un-
der the ground. The fractures analyzed in the new study
weave together in a subterranean labyrinth sprawling across
several miles.

The earthquake swarm that revealed this intricate structure
passed unnoticed until 2017, when an email from a curious
citizen landed in the mailbox of Southern California Seismic
Network. That email requested information about a cluster of
tiny quakes in a sparsely populated stretch of the state.

A cursory look at the region didn't reveal anything extraordi-
nary, says Zachary Ross, a geophysicist at the California In-
stitute of Technology who led the study, published June 18 in
the journal Science. Located about 10 miles from the highly
active San Jacinto fault zone, the area is often subject to tiny
tremors. But by digging deeper into the region’s seismic his-
tory, the researchers realized that the email’s author was on
to something: Starting nearly a year before, in 2016, a
swarm of tiny earthquakes had rippled along the edge of the
Cahuilla Band of Mission Indians reservation.

Such swarms of small quakes are distinct from large earth-
quakes, which often follow a familiar pattern: An intense
event, or main shock, is followed by a series of aftershocks
that taper off in magnitude and frequency over a predictable
period of time.

Earthquake swarms are another geologic beast entirely.
These events have little rhyme or reason to their progression,
and they are sometimes made up of hundreds or thousands
of small or moderate but similarly sized earthquakes. Most
swarms occur as a burst of quakes over hours, days, or even
months. In Puerto Rico, where swarms are particularly com-
mon, the bursts tend to last between 36 and 48 hours,
Vanacore says.

While many swarms are associated with burbling volcanoes,
others roll across landscapes far from any major activity. The
potential for destruction from these events varies widely. The
Cahuilla swarm pumped out quakes from early 2016 through
last year—but all of the shakes were itty bitty, and they never
generated significant damage in four years.

“How they start and why they do what they do is a matter of
debate,” says earthquake seismologist Abhijit Ghosh of the
University of California, Riverside, who was not involved in
the study.

To investigate these events in detail, scientists needed a way
to spot all the tiny tremors in reams of seismic data. Over the
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past several years, Ross and his colleagues have been work-
ing on new methods for detecting and monitoring earth-
quakes by harnessing the power of machine learning. By
feeding earthquake data labeled by human experts into the
algorithms of a neural network, the machine learned to rec-
ognize small earthquakes in the mess of squiggles from seis-
mometers.

“We decided to turn this loose on [the Cahuilla swarm] da-
taset,” Ross says.

The subterranean labyrinth

The result of the team’s work is a remarkably complex look
at how the Cahuilla swarm unfolded. The researchers con-
clude that a reservoir of fluid—such as water or liquid carbon
dioxide—lingered beneath the fault structure. For many
years, that fluid was sealed off from the fault system, but in
2016 something breached the rocky divide. Fluid was injected
into the fault, altering the pressures of the system and lubri-
cating the cracks, which triggered the swarm’s first quakes
some five miles deep.

Over the following months, the swarm slowly migrated up-
ward and outward from this narrow starting point. A radiating
front of quakes fanned out along underground fractures in
the rock—precisely the way a fluid spreads. Some paths of
the quake front eventually died out, perhaps as the fluids
reached the end of a crack. Other times, the quakes seemed
to pause at a boundary, migrating sideways before resuming
their trajectory, like a river flowing around a rock.

Earthquakes in the Cahuilla swarm

Cumulative count 22,698

20,000—
When the strongest
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rate of tremors
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10,000 —

5000 —
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In August 2018, nearly three years after the swarm began,
one particularly stalwart blockage seemed to stall out the
fluid’s upward progression. The quakes took a turn before
eventually finding a new path to resume their spread toward
the surface. That’s when the flow triggered the biggest earth-
quake measured in the swarm—a magnitude 4.4 event that
anyone just above it would have felt rippling through the
ground. The temblor was a “huge kick to the system,” Ross
says, triggering a spike of smaller quakes in one last burst of
energy before the swarm died out.

In total, the study provides a convincing picture of fluids
rushing into a fault zone and sending a four-year shudder

through the rock beneath Southern California. Similar injec-
tions of fluid may cause many other swarms around the
world, though there are likely multiple causes for clusters of
quakes.

“Each swarm, each tectonic area, has its own quirks, its own
identity,” Vanacore says. Swarms in Puerto Rico, for exam-
ple, rumble relatively deep beneath the surface and might be
the result of a tear in a tectonic plate as it plunges under-
ground.

The study also showcases how machine learning can help ge-
ologists paint a detailed picture of our planet’s subterranean
realms. Each earthquake is like a dot of a pointillist painting.
By studying just the largest quakes, you see only a smatter-
ing of spots. But by filling in the tiny tremors, a complete
portrait of the complex physics behind our planet’s many
creaks and quivers begins to emerge.

(Maya Wei-Haas / National Geographic, June 18, 2020,
https://www.nationalgeographic.com/sci-
ence/2020/06/strange-earthquake-swarm-lasted-years-sci-
entists-finally-know-wh)

o3

Underground fluid injections triggered earth-
quake swarm near Cahuilla, California

A new seismological study found that a naturally-oc-
curring injection of underground fluids triggered an
earthquake swarm near Cahuilla, California, that
lasted for nearly four years. The research shows an
evolving understanding of how fault architecture
drives earthquake patterns.

"We used to think of faults more in terms of two dimensions:
like giant cracks extending into the earth," said lead author
Zachary Ross, also an assistant professor of geophysics.

"What we're learning is that you really need to understand
the fault in three dimensions to get a clear picture of why
earthquake swarms occur."

Known as the Cahuilla swarm, it is a sequence of small trem-
ors that happened between 2016 and 2019 near Mt. San
Jacinto in Southern California.

Ross, along with his colleagues from Caltech, USGS, and the
University of Texas used earthquake-detection algorithms
with deep neural networks to generate a highly-detailed cat-
alog of over 22 000 seismic events in the area, with magni-
tudes ranging from 0.7 to 4.4.

The compilation unveiled a complex but narrow fault zone,
just 50 m (164 feet) wide, with steep curves. Ross said plot-
ting those curves was crucial to understanding why the seis-
mic activity lasted for years.

Faults are typically believed to either act as conduits for or
barriers to the flow of underground fluids. While Ross's study
generally supports that, the team discovered that the archi-
tecture of the fault produced complex conditions for under-
ground fluids.

The team noted that the fault zone had undulating subterra-
nean channels that linked with an underground reservoir of
fluid, which was initially sealed off from the fault.
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When the seal broke, fluids were injected into the fault zone
and dispersed through the channels, prompting earthquakes.
The team found that this natural injection process was sus-
tained over around four years.

"These observations bring us closer to providing concrete ex-
planations for how and why earthquake swarms start, grow,
and terminate," said Ross.

The team's next plan is to build off these new insights and
determine the role of this type of process throughout entire
Southern California.

Reference

"3D fault architecture controls the dynamism of earthquake
swarms" - Ross, Z. E. et al. - Science - DOI: 10.1126/sci-
ence.abb0779

Abstract

The vibrant evolutionary patterns made by earthquake
swarms are incompatible with standard, effectively two-di-
mensional (2D) models for general fault architecture. We lev-
erage advances in earthquake monitoring with a deep-learn-
ing algorithm to image a fault zone hosting a 4-year-long
swarm in southern California. We infer that fluids are natu-
rally injected into the fault zone from below and diffuse
through strike-parallel channels while triggering earth-
quakes. A permeability barrier initially limits up-dip swarm
migration but ultimately is circumvented. This enables fluid
migration within a shallower section of the fault with funda-
mentally different mechanical properties. Our observations
provide high-resolution constraints on the processes by
which swarms initiate, grow, and arrest. These findings illus-
trate how swarm evolution is strongly controlled by 3D vari-
ations in fault architecture.

(Julie Celestial / THE WATCHERS, June 21, 2020,
https://watchers.news/2020/06/21/underground-fluid-in-
jections-triggered-earthquake-swarm-near-cahuilla-califor-

nia/)
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Scientists create 3D images of geological pro-
cesses below Earth's surface

Geoscientists at the University of Texas at Dallas gen-
erated high-resolution, 3D images of the dynamic ge-
ological processes that are happening far below the
Earth's surface. The team described in the study how
they created images of mantle flows in a subduction
zone under Central America and the Caribbean Sea us-
ing a full waveform inversion (FWI)-- a computation-
ally intensive technique.

"This is the first comprehensive seismic study to directly im-
age 3D mantle flow fields in actual subduction environments
using advanced FWI technology," said co-author Dr. Hejun
Zhu, also an assistant professor of geosciences in the School
of Natural Sciences and Mathematics.

Earth's crust is broken into tectonic plates that move across
and into the mantle very slowly. One plate descends under
another into the mantle at regions called subduction zones.

"The sinking of oceanic plates into the Earth's mantle at sub-
duction zones is what causes the Earth's tectonic plates to
move and is one of the most important processes taking place
in our planet," Zhu explained.

"Subduction zones are also the source of many natural haz-
ards, such as earthquakes, volcanoes, and tsunamis. But the
pattern of mantle flow and deformation around descending
plates is still poorly understood. The information our tech-
niques yield is crucial for understanding our dynamic planet."

The researchers addressed the problem by using seismic an-
isotropy, which measures the difference in how fast mechan-
ical waves produced by tremors travel in different directions
inside the Earth.

"When a diver dives into the water, the water separates, and
that separation, in turn, affects the way the water moves
around the swimmer," said Zhu.

"It's similar to oceanic plates: When they dive into the hot
mantle, that action induces mantle separation and flow

around the plates."

The team generated the images using high-fidelity data rec-
orded over a 10-year period, from 180 quakes by around 4
500 seismic stations in a grid across the U.S.

The numerical calculations for the FWI algorithm were done
on the high-performance computing clusters at the National
Science Foundation (NSF) supported Texas Advanced Com-
puting Center at UT Austin, as well as on supercomputers at
UT Dallas.

"Previously we couldn't 'see' under the Earth's surface, but
by using this technology and this very wonderful data set, we
are able to delineate the 3D distribution of various seismic
phenomena and tell at what depths they are occurring," Zhu
stated.

The images confirmed that the plates in the region are not
huge, solid pieces, but are fragmented into smaller slabs.

"This looks different from the textbook depictions of tectonic
plates coming together, with one solid piece of oceanic plate
descending under another solid piece," Zhu indicated.

"Some researchers have hypothesized that this fragmenta-
tion occurs, and our imaging and modeling provides evidence
that supports that view."

Zhu's 3D model shows complex mantle flow patterns around
descending fragments and in the gaps between slabs. For in-
stance, the Juan de Fuca Plate in the northwestern U.S. is
also fragmented into two pieces where it goes under the
North American Plate in the Cascadia subduction zone.

"We know that most earthquakes happen at the interface be-
tween a slab and the mantle. If there is a gap between these
fragments, what's called a window region, you wouldn't ex-
pect earthquakes there," Zhu further explained.

"If you look at the earthquake distribution along the Cascadia
subduction zone, there is a span where you do not have
earthquakes. That is probably a region where there is a gap
in the subducting oceanic plate."

"The Middle America Trench that we studied has its own
unique, dynamic properties. In the future, we plan to shift
our attention to other subduction zones, including the Ker-
madec-Tonga subduction zone in the region of the Australian
and Pacific plates."

Reference
"Seismic evidence for subduction-induced mantle flows un-

derneath Middle America" - Zhu, H. et al. - Nature Commu-
nications - https://doi.org/10.1038/s41467-020-15492-6

Abstract

Laboratory experiments and geodynamic simulations demon-
strate that poloidal- and toroidal-mode mantle flows develop
around subduction zones. Here, we use a new 3-D azimuthal
anisotropy model constructed by full-waveform inversion, to
infer deep subduction-induced mantle flows underneath Mid-
dle America. At depths shallower than 150 km (93 miles),
poloidal-mode flow is perpendicular to the trajectory of the
Middle American Trench. From 300 to 450 km (186 to 280
miles) depth, return flows surround the edges of the Rivera
and Atlantic slabs, while escape flows are inferred through
slab windows beneath Panama and central Mexico. Further-
more, at 700 km (435 miles) depth, the study region is dom-
inated by the Farallon anomaly, with fast axes perpendicular
to its strike, suggesting the development of lattice-preferred
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orientations by substantial stress. These observations pro-
vide depth-dependent seismic anisotropy for future mantle
flow simulations and call for further investigations about the
deformation mechanisms and elasticity of minerals in the
transition zone and uppermost lower mantle.

(Julie Celestial / THE WATCHERS, June 21, 2020,
https://watchers.news/2020/06/21/scientists-create-3d-im-

ages-geological-processes-below-earth-surface)
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Mia TepaoTia nPaioTeIaKn €ékpnEn oTnv AAdoka
eENEéPepe MOAVAG TO TEAOG TNG PwHAIKAG AnHo-
KpaTtiag

Mia peydAn 31E6VAG OHAdA ENICTNHOVMV Kdl ICTOPIKOV
anoé Tnv Eupwnn kai 11 HMA avakoivwoe 0TI BpRke Ba-
OIHEG eVIEIEEIG YIa TNV NPOEAEUCH HIAG £WG TOPA AVE-
&NynTng e&aipeTika kpUag nepiodou oTnv apxaia POun
Kdl TIG YEITOVIKEG NEPIOXEG, OCUMNEPIAAUBAVOMEVNG TNG
EAAGadag

Mia peyaAn digbBvhg opdda €nOTUOVWV Kal I0TOPIKWY ano
Tnv Eupwnn kai Ti¢ HMNA avakoivwoe 0TI BprKe BACIKEG evOei-
EeIG yIa TNV NpoEAEUON HIAG WG TWPAa avegnynTng eEalpeTIka
Kpuag nepiodou oTnv apxaia POUN Kal TIC YEITOVIKEG NEPIOXEG,
oupnepiAappavopevng Tng EAAGdag.

AiTia Tou @aivopévou autoU BewpeiTal Nwg NTav n TepdoTia
€kpnEn Tou neaioteiou OKPOK OTIG ANEOUTIEG VRioOUC TNG A-
Aaokag, otnv dAAn akpn TnG Fng, n onoia €ixe wg ouvéneia va
OKOTEIVIAoel, AOyw TEPPAC, 0 oUPAVOG Tou MAAvATn Kdl va
necel andéTopua n Beppokpaacia.

Apxaieg ypanTeg NNYEG ava@EPouy OTI TNV €NOXI NEPINOU TNG
doAooviag Tou IouAiou Kaicapa, 1o 44 n.X., o 'HAIoG €ixe
eEapavioTtei and Tov oupavod kal unnp&e otn Poun Wia nepio-
d0¢ aouvnBioTa Kpuou KAIMaTog, nmou ouvodeUTNKe anod Tnv
KATAoTPOPN YEWPYIKWV KAANIEPYEIQV, Neiva (undpxouv ava-
@opEC Kal yia TNV EANGda), appwaTieg, KaBWC eNiong KOIVW-
VIKN Kal NOAITIK avatapaxn otnv eupuTepn nepioxn Tng Me-
goyeiou.

'Evag ouvduaopog napayovtwy, nou eEacBevnoe Tn dnuokpa-
Tia otn Pwun kar avol€e To dpOHO OTNV AUTOKPATOPIA, EV®
avaloyn apvnTikn €nidpacn nioTeUETAl OTI UNNPEE Kal OTO
NToAgPaiko Baaileio Tng AlyUnTou.

Ynnpxav €dw Kal Kaipd unowieg OTI KAMOIA NQAIOTEIAKN &-
Kpn&n Wnopei va €ixe «BAAel To XePAaki» TNG, aAAd £w¢ Twpa
dev €ixe Bpedei KANOIO CUYKEKPIPNEVO NPAICTEIO MOU VA EVO-
XOonolgiTal.

Twpa, ol EPEUVNTEG, HE ENIKEPAANG To dpa TLoe MakKOVeEA Tou
EpeuvnTikoU IvoTitolTou Tng Eprjuou otn NeBdda, ol onoiol
£€Kavav Tn oxeTIKN dnuoaisuon oTo Neplodikd TnG EBvIKNAG A-
kadnuiag Emortnu®v Twv HMA (PNAS), avéAuoav ngpaioTeiakn
TEPPa Nou Bpébnke oe apkTikoUG NUpAveEC nayou otn pol-
Aavdia kal otn Pwaia.

And Tn YewxNnHIKA avaAuon anokaAUNTeTal pia apxIkn neai-
oTelakn €kpnén To 45 n.X. kal pia deUTEPN 10XUPOTEPN TO 43
n.X., n onoia apnaoe ixvn TEPpPAg eni nepinou dUo Xpovia.

Xdapn oTnv noAu Bopeia TonoBecia Tou NPaicTeiou, Ta cwWHaA-
Tidla TNG TEQpag ynopoloav eUKoAa va ¢OAacouv oTn oTPATO-
ogaipa kal va eEanAwBouv ag 6Ao To BOpelo NuICPaipio.

O1 gpeuvnTEC NIoTEUOUV OTI NAEOV ival og B€0n va GUOXETI-
oouV To KpUo kAipa Tng AvaToAikng Megoyeiou npiv ano 2.000
Xpovia Pe TNV €kpnén Tou OKPOK To 43 n.X.

'HTav pia anod TIg nio I0XUPEG EKPREEIG OTOV KOOHO TaA TEAEU-
Taia 2.500 xpodvia, n onoia odriynos oTn dnuioupyia piag pe-
YAAng kaAdépag diapeTpou d€ka XIAIOMETpWV OTA vNOIA TNG
ANAokag.

«To va Bpoupe oToixeia OTI éva ngaioTelo oTnv AAAn NAgupa
NG 'ng €€eppayn Kai oucIAoTIKA OUVERAAE OTNV NTWON TWV
Pwuaiov kal Twv AlyunTiwv €ival ouvapnaoTiko. Asixvel oi-
youpa nocgo d1acuvOEeSEUEVOG ATAV 0 KOOWOG aKOMN Kal npiv
ano 2.000 xpovia» dnAwoe o0 MakKoveA.

«To TéNoC TNG Pwpaikng Anuokpariac €Aape xwpa Kata
diapkela auT®V Twv dU0 ETMV akpaiou KAipaTog. Oa pnopoloe
va gival ouunTwaon, aAAd de @aiveral mbavo» npdobeoe.

Ta dUo xpovia nou akoAolBnoav Tnv €kpnén Tou 43 n.X. ATav
and Ta nio kpua oto BoOpelo NuUIcPaipio Ta TeAeuTaia 2.500
Xpovia, v n enopevn deKAETIA EKTILATAI OTI ATAV N TETAPTN
nio kpua.

Ta KAIMATIKG JOVTEAQ EKTIMOUV OTI OTIG BePIVEG Kal OTIG POI-
VONWPIVEG NEPIODOUG Mou akoAoUBnoav Tnv €kpnén ol YECEG
Beppokpaaieg otn NoTia Eupwnn kal oTn Bopeia Agpikn ATav
£WG €NTA BaBpoUg KeAaiou XaunAOTEPEG ano TIC KAVOVIKEG Yid
TNV gnoxn.

MapdAAnAa, ol Bpoxeg atn NoTioavaToAikr) Eupwnn To KaAo-
kaipl ATav 50% £€wg 120% PeyaAUTEPEG anod TIG CUVNOIOHEVEG,
EVW TO QPBIVONWPO NTav au&nueveg €wg 400%.

«ZTn Meooyelo auTEG o1 UYPEG Kal akpaia KPUEG OUVBNKEG Mi-
Bavwg peiwoav TIG YEWPYIKEG anodoageig kal emdeivwoav Ta
npoBAfuaTta Tpogodoaiag kata Tn dIApKEId TwV ouvexI{Oue-
VWV NOAITIKQV avatapaxwyv Tng nepiddou» dNAwae o apxalo-
Aoyog AvTpiou Ouihoov Tou MavenioTnuiou Tng O&POpdNG.

«IdlaiTepa ogoBapn NTav n KaraoTpoPn AOyw TNG NANUUUPAG
Tou Neihou Tnv enoxn TnG €kpn&ng Tou OKMOK, Wia nepiodog
AlJOU Kal appwaTiag, Nou avagEPETal OTIG alyUNTIAKESG NNYEG.
O1 KAIPHATIKEG ENINTWOEIG AanoTEAECAV €va ooBapod GOk OE Jid
Ndn OTPECAPICHUEVN KOIVWVIa OE Mia KOUBIKH OTIYMA TG I0TO-
piag TNG» avépepe o 10TopIKOG TLOE Mavivyk Tou MavenioTn-
Miou TénA.

AANOI NAVTWCG €NICTRANOVEG, cUMPWVa Ke To Science, eugavi-
Couv PeyaAUTEPO OKENTIKIONO, BewpwvTag OTI n dnuokparia
otn Pwun BpiokoTav nNdn os ¢Acn anodpounG apKETOV Kaipd
npiv and Tnv npoava@epBeioa nPalcTEIAKN EKPNEN.

O Bavarog Tou Kiképwva To 42 n.X. Bewpeital To GUKPBOAIKO
TENOG TNG Pwuaikng Anuokpariag.

(Mnyn nAnpo@opi®v: AlME - MIE)

(in.gr, 23 Iouviou 2020,
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dimokratias/)

Extreme climate after massive eruption of
Alaska’s Okmok volcano in 43 BCE and effects
on the late Roman Republic and Ptolemaic King-
dom

Joseph R. McConnell, Michael Sigl, Gill Plunkett, An-
drea Burke, Woon Mi Kim, Christoph C. Raible, An-
drew I. Wilson, Joseph G. Manning, Francis Lud-
low, Nathan J. Chellman, Helen M. Innes, Zhen
Yang, Jessica F. Larsen, Janet R. Schaefer, Sepp Kipf-
stuhl, Seyedhamidreza Mojtabavi, Frank Wil-
helms, Thomas Opel, Hanno Meyer, and Jgrgen Peder
Steffensen

Significance

The first century BCE fall of the Roman Republic and Ptole-
maic Kingdom and subsequent rise of the Roman Empire
were among the most important political transitions in the
history of Western civilization. Volcanic fallout in well-dated
Arctic ice core records, climate proxies, and Earth system
modeling show that this transition occurred during an ex-
treme cold period resulting from a massive eruption of
Alaska’s Okmok volcano early in 43 BCE. Written sources de-
scribe unusual climate, crop failures, famine, disease, and
unrest in the Mediterranean immediately following the erup-
tion—suggesting significant vulnerability to hydroclimatic
shocks in otherwise sophisticated and powerful ancient
states. Such shocks must be seen as having played a role in
the historical developments for which the period is famed.

Abstract

The assassination of Julius Caesar in 44 BCE triggered a
power struggle that ultimately ended the Roman Republic
and, eventually, the Ptolemaic Kingdom, leading to the rise
of the Roman Empire. Climate proxies and written documents
indicate that this struggle occurred during a period of unusu-
ally inclement weather, famine, and disease in the Mediter-
ranean region; historians have previously speculated that a
large volcanic eruption of unknown origin was the most likely
cause. Here we show using well-dated volcanic fallout records
in six Arctic ice cores that one of the largest volcanic erup-
tions of the past 2,500 y occurred in early 43 BCE, with dis-
tinct geochemistry of tephra deposited during the event iden-
tifying the Okmok volcano in Alaska as the source. Climate
proxy records show that 43 and 42 BCE were among the cold-
est years of recent millennia in the Northern Hemisphere at
the start of one of the coldest decades. Earth system model-
ing suggests that radiative forcing from this massive, high-
latitude eruption led to pronounced changes in hydroclimate,
including seasonal temperatures in specific Mediterranean re-
gions as much as 7 °C below normal during the 2 y period
following the eruption and unusually wet conditions. While it
is difficult to establish direct causal linkages to thinly docu-
mented historical events, the wet and very cold conditions
from this massive eruption on the opposite side of Earth
probably resulted in crop failures, famine, and disease, exac-
erbating social unrest and contributing to political realign-
ments throughout the Mediterranean region at this critical
juncture of Western civilization.

(Proceedings of the National Academy of Sciences of the
United States of America (PNAS), June 22, 2020,
https://www.pnas.org/con-
tent/early/2020/06/17/2002722117)

(C249-0)

Some Arctic ground no longer freezing—even in
winter

Data from two Arctic sites suggest some surface layers
are no longer freezing. If that continues, greenhouse
gases from permafrost could accelerate climate
change.

CHERSKIY, RUSSIA - Nikita Zimov was teaching students to
do ecological fieldwork in northern Siberia when he stumbled
on a disturbing clue that the frozen land might be thawing far
faster than expected.

Ground collapses at Duvanny Yar, a permafrost megaslump
along the Kolyma River in northern Siberia. New research
suggests that some land in Arctic Alaska and Russia may no
longer freeze at all. This constantly moving landslide, driven
by erosion and sped up by warming temperatures, is an im-
portant research site for scientists, who use it to track what
happens as carbon-rich land that has been frozen for centu-
ries begins to thaw.

Sergey Zimov measures permafrost levels with his grand-
daughters near the Northeast Science Station which he
founded in Cherskiy, Russia, along the Kolyma River. About
an hour away is Zimov's large-scale scientific experiment
Pleistocene Park, which he runs with his son, Nikita Zimov.
The two believe that by recreating the ecosystem of the
Pleistocene era, which was dominated by grasslands and
large mammals, they can slow permafrost thaw.c

Zimov, like his father, Sergey Zimov, has spent years running
a research station that tracks climate change in the rapidly
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warming Russian Far East. So when students probed the
ground and took soil samples amid the mossy hummocks and
larch forests near his home, 200 miles north of the Arctic
Circle, Nikita Zimov suspected something wasn't right.

In April he sent a team of workers out with heavy drills to be
sure. They bored into the soil a few feet down and found
thick, slushy mud. Zimov said that was impossible. Cherskiy,
his community of 3,000 along the Kolyma River, is one of the
coldest spots on Earth. Even in late spring, ground below the
surface should be frozen solid.

Except this year, it wasn't.

Every winter across the Arctic, the top few inches or feet of
soil and rich plant matter freezes up before thawing again in
summer. Beneath this active layer of ground extending hun-
dreds of feet deeper sits continuously frozen earth called per-
mafrost, which, in places, has stayed frozen for millennia.

But in a region where temperatures can dip to 40 degrees
below zero Fahrenheit, the Zimovs say unusually high snow-
fall this year worked like a blanket, trapping excess heat in
the ground. They found sections 30 inches deep—soils that
typically freeze before Christmas—that had stayed damp and
mushy all winter. For the first time in memory, ground that
insulates deep Arctic permafrost simply did not freeze in win-
ter.

Polygons formed by the annual freezing and thawing of ice
wedges just below the earth's surface are visible from
above near the Northeast Science Station in Cherskiy, Rus-
sia.

"This really is astounding," says Max Holmes, an Arctic sci-
entist with Woods Hole Research Center in Massachusetts.

The discovery has not been peer-reviewed or published and
represents limited data from one spot in one year. But with
measurements from another scientist nearby and one an
ocean away appearing to support the Zimovs' findings, some
Arctic experts are weighing a troubling question: Could a
thaw of permafrost begin decades sooner than many people
expect in some of the Arctic's coldest, most carbon-rich re-
gions, releasing trapped greenhouse gases that could accel-
erate human-caused climate change?

Already, three of the last four years have been earth's hottest
on record, with 2018 on schedule to be number four. And the
poles are actually warming far faster, with areas 300 miles
north of the Arctic Circle in Norway reaching 90 degrees Fahr-
enheit this July. If significant quantities of permafrost start
thawing early, that would only make things worse.

"This is a big deal," says Ted Schuur, a permafrost expert at

Northern Arizona University. "In the permafrost world, this is
a significant milestone in a disturbing trend—like carbon in
the atmosphere reaching 400 parts per million."

Nikita Zimov creates methane bubbles in a lake believed to
be expanding due to thawing ground.

Foxtail, fireweed and cotton flowers are ubiquitous in Cher-

skiy, Russia, during the summer. The town is built entirely

on permafrost. Buildings are constructed on concrete stilts

with their pipes above ground to account for changes in the
topography as permafrost thaws.
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Crossing a Threshold

Nearly a quarter of the Northern Hemisphere's landmass sits
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above permafrost. Trapped in this frozen soil and vegetation
is more than twice the carbon found in the atmosphere.

As fossil-fuel burning warms the Earth, this ground is thaw-
ing, allowing microbes to consume buried organic matter and
release carbon dioxide and shorter-lived methane, which is
25 times as potent a greenhouse gas as CO..

Permafrost temperatures across the Arctic have been rising
since at least the 1970s—so much that small-scale localized
thawing is already underway in many places. But the vast
majority of this frozen land is still insulated by an active layer
of freezing and thawing ground above it.

Now signs are emerging that the annual freeze-up can
quickly change.

Eleven miles downriver from where the Zimovs’ started their
drilling, Mathias Goeckede with Germany's Max Planck Insti-
tute for Biogeochemistry spends weeks each summer trav-
ersing crumbling boardwalks over spongy Siberian ground.
He tracks carbon exchange between the earth and the at-
mosphere.

Tundra grass show melting moisture near where the Kolyma
River meets the Arctic Ocean.

Measurements at his site show that snow depth there has
roughly doubled in five years. When excessive snow smoth-
ers the ground, warmth below the surface may not dissipate
during winter. Data from a drill hole on Goeckede's site ap-
pears to capture that phenomenon: In April, temperatures 13
inches below ground there increased roughly 10 degrees
Fahrenheit in that same five-year period.

"This is just one site, and it's just five years, so this really
should be considered just a case-study," Goeckede says. "But
if you assume it's a trend or that it might continue like this,
then it's alarming."

Thousands of miles away, Vladimir Romanovsky saw some-
thing similar. Romanovsky, a permafrost expert at the Uni-
versity of Alaska, Fairbanks, runs some of the most extensive
permafrost monitoring sites in North America, with detailed
records going back 25 years, and in some cases longer.

"For all years before 2014, the complete freeze-up of the ac-
tive layer would happen in mid-January," he says. "Since
2014, the freeze-up date has shifted to late February and
even March."

But this winter, Fairbanks, too, saw extremely heavy snow.
And for the first time on record, the active layer at two of
Romanovsky's sites didn't freeze at all.

"This is really a very important threshold," he adds.

The Batagaika Crater in the town of Batagay, Russia, is
known as the "hell crater" or the "gateway to the under-
world.” Over 300 feet deep and more than half a mile long,
the depression is one of the largest in the world. Scientists
believe it started forming in the 1960s when the permafrost
under the area began to thaw after nearby forests were
cleared.

Permafrost can be seen up close along the perimeter of the
Batagaika Crater.

Reasons to Be Skeptical

Of course, Arctic weather is famously variable. A few years
of heavy snow in some regions could give way quickly to a
long stretch of dry cold years.

Some scientists are also torn about work by the Zimovs,
which isn't as rigorous as many western researchers are ac-
customed to. The Zimovs' findings didn't include temperature
data, nor could they point to long-term records. Many of the
sites they examined also had been disturbed by human ac-
tivity or non-native animals, which makes soil more suscep-
tible to warming.

"Digging holes in a handful of places is hardly rigorous sci-
ence," says Matt Sturm, a snow expert at the University of
Alaska, Fairbanks.

Charles Koven, a permafrost expert at Lawrence Berkeley
National Laboratory, sees cause for skepticism and more re-
search. "I don't know what to think without knowing more
about the history of these sites,” he says. “"On the other hand,
we don't want to ignore warning signs if they're there."

What’s more, compared to Romanovsky and Goeckede, who
are measured and methodical researchers, Sergey Zimov is
something of a catastrophist-philosopher, who leans toward
pessimistic projections and grand gestures. He and his son
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are the pair behind Pleistocene Park, a region in their stretch
of Siberia roamed by imported large mammals, from bison to
yaks and horses. It is part of an experiment to mimic the
mammoth steppe ecosystem that ended 12,000 years ago to
see how permafrost responds.

Scientist Sergey Zimov stares out over the Arctic Ocean at a
research station 70 miles north of his home in Cherskiy,
Russia. Zimov uses the metal rod in his hand to quickly test
the depth of frozen ground.

At the same time, Sergey Zimov was also one of the first
scientists anywhere to show that Siberia contains enormous
reserves of especially carbon-rich permafrost. And he has
worked in Cherskiy for more than 40 years and is held in high
regard by many researchers.

"He knows that landscape so well that he is very rarely
wrong," says Katey Walter Anthony, an associate professor
at the University of Alaska, Fairbanks, who studies methane
in Arctic lakes. "For him to believe a process is important is
valuable."

Romanovsky knows the Zimovs, too, and says that while he
wishes their work included temperature data, checking freeze
depth is a sound approach. "That's still a convincing method,"
Romanovsky says. "For me, it just means it's not 100 per-
cent."

It's also not clear how widespread a region Romanovsky's
and the Zimovs' findings represent. It is a small sample size.

But Romanovsky says his sites were chosen because they
fairly represent central Alaska.

Frost lines the walls of an ice cellar in Cherskiy, Russia. Res-
idents have dug ice cellars, or freezers, into the permafrost
for thousands of years. Recently, some people have ob-
served cellars flooding due to permafrost thaw.

"So, we assume that freeze-up didn't happen this winter
within large areas in the Alaskan Interior," he says.

And even scientists uncomfortable with the limited data say
the possibility that something so fundamental could change
so quickly gives them pause.

"It's worrisome," says Sue Natali, a permafrost expert, also
with Woods Hole, who saw an active layer not re-freeze re-
cently during a research trip to Alaska's Yukon region. "When
we see things happening that haven't happened in the life-
time of the scientists studying them, that should be a con-
cern."

Most permafrost remains frozen. But some, in northern
parts of Siberia and several other sites in the Arctic, is at
risk of thawing far faster than expected, threatening to re-

lease large quantities of carbon dioxide and methane.

An Accelerating Cycle

The stakes are high. If a region's active layer stops freezing
consistently, consequences can be swift. Once unfrozen, soil
microbes in the active layer can decompose organic material
and release greenhouse gases year-round—not just in sum-
mer. And it exposes permafrost below to more heat so that
layer, too, can begin thawing and releasing gases.

In ice-rich soils, such as in Siberia, the ground may slump.
That can buckle roads and buildings and cause ice cellars to
collapse. Such depressions also alter the landscape by form-
ing troughs and bowls where snow can accumulate, making
the ground even warmer in winter. Those troughs can fill with
rain and snowmelt, forming new wetlands and tundra lakes,
both of which expel large amounts of methane.

And the movement of all this water, above and below ground,
can transport large amounts of heat, hastening thawing. Per-
mafrost collapse can begin feeding on itself, releasing more
greenhouse gases, which fuel more warming.

No one expects permafrost will ever release all its stored car-
bon. Most models suggest just 10 to 20 percent at most
would escape even at high human emissions scenarios.

But more than a dozen Arctic climate scientists contacted by
National Geographic agree that this year's active-layer data
highlights the limitations of global climate models. The so-
phisticated computer programs that forecast future climate
scenarios often used by government decision-makers simply
can't capture major changes in permafrost.

"When we simulate these things there are a number of pro-
cesses the models don't include—processes that multiply the
transfer of heat," says Daniel Fortier, an associate professor
of geography with the University of Montreal. "I think it's safe
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to say that things are happening faster than we were expect-
ing."

The Batagaika Crater is one of the few places to see a wall

of permafrost—and whether it's thawing—up close. Scien-

tists study the area for clues about climate change in the
Arctic and how it may affect the rest of the planet.

For example, scientists have long known that loss of sea ice
and rising temperatures will lead to more Arctic snow over
time, which models are able to incorporate. But those same
simulations are far less reliable when trying to track the cas-
cading shifts in soil types, surface vegetation, melting ice,
and the flow of water that will come from rising temperatures
and all that snow, all of which could substantially hasten per-
mafrost thaw.

"The models can't handle those landscape-scale changes, all
of the processes that could lead to rapid change," says David
Lawrence, a permafrost modeler with the National Center for
Atmospheric Research in Boulder. "And it's going to be a long
time before they can."

By the time some changes are detected, a significant transi-
tion may be underway, he says. That means the public and
policymakers may not grasp the real risks.

"Most models don't project major carbon releases until be-
yond 2100," Walter Anthony says. That may be the case. But
it's also possible, she says, that they "could actually happen
in my children's lifetime—or my own."

(Craig Welch / National Geographic, August 20, 2018,
https://www.nationalgeographic.com/environ-
ment/2018/08/news-arctic-permafrost-may-thaw-faster-

than-expected)

o3

FewAoyika 6avpara Tng EAAG3ag: BAuxada Za-
vTopivng

MnpooTa otoug HpaioTeiakoUg yiyavreg ThGg BAuxadag
oTIONNOTE Ppavtadel avinapkTo

Sav va Tnv opiAewe évag "unepeuaoikog" Gaudi, éva Beio dwpo
TNG ngaioTelakng dpaong, n BAuxada dev sival anAwg n wpai-
O0TePN napalia Tng SavTopivng aAAa €va ano Ta nio oaynveu-
TIKA YEWAOYIKA pvnpeia oAOKANPNG TNG Eupwnng. Ta opIAeU-
pata Tng apxaiac TéE@pac aAAalouv kaBe enoxn kal Kale
XPOVo Kal 6noTe TNV §EavaBAEneig napaTnpeic KAt Kaivoupylo.

AUCTUXWG TO aneipou KAGAAOUG Pvnueio ansieiTal Ta TeEAEU-
Taia xpovia ano Tnv olkodopIKn dpacTnpIoTNTA.

Qpaia n ZavTopivn... Aev nrpe Tuxaia To ovopa KaAAiotn and

— T il
> et gat
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(ABnvoAoyio, 15 Iouviou 2020,
https://www.facebook.com/athenologio/photos/a.10884509
3995472/175387857341195/?type=3&theater)

@ D

®dpaykokEpaia

H Afuvog Eexwpilel yia TIC unépoxeg napdalieg Tnv 131aiTepn
ApXITEKTOVIKN Kal Ta YPAPIKA XwpPId ,Mou anoTeAoUV NOAo €A-
€NG YIa TOUG EMIOKENTEG.

Méoa ot TOOEC OMOPQIEC UNAPXOUV KAMOIEG TOoMoBegieg o€
auTa Bupilouv eEwyniva Tonia. ZTa Bopeia Tou vnoioU PETA TO

Xwp10 MponoUAlI oto ®alakpd n ®PapakAo, ONwG To AEVE ol
vTOMIol, €AV NAVEUOPPO YEWAOYIKO (PAIVOUEVO NPOOPEPEl Ee-
XWPIOTEC €IKOVEG, EkaToppUpia xpovia Mnpiv Kautn neai-
oTelakn AaBa EgxuBnke anod Ta €ykarta TNG yNng Kai HOAIG npbe
o€ enagn Pe To Balacoivo vepo naywaoe. Kal £To1 €yivav auta
Ta EVTUNWOIAKAa yAunTa nou Ta Aéve ®paykoképaAa. O1 deka-
dEC anoXpWOEIC KITPIVOU XPWHATOG TNG Naywpévng AaBag Kai
ol o@aipoeIdeic yewAoyikoi oxnuatiopoi SINAG oToug ypai-
KoUG opuiokoug TnG Balacoag evtunwolalouv Toug EMIOKE-
nteg. A&ilel va Ta ENIOKEQPTEITE...
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(Tacog NapAhimwTtng, 7 Iouviou 2020,
https://www.facebook.com/groups/1090462624321556/?m

ulti permalinks=3298573386843791%2C32980386768972
628&notif id=1591628464834086&notif t=group activity)

(C249-0)

To Xdaog, éva yemAoyiko 6aupa TnG ATTIKAG

To 'EykoiAo X@og i Xaog Tou Kitoou, 6nwg 1o ovoualel n to-
nikn Aaoypagia and 1o dvopa diaBontou AnoTh nou £dpace
oTnv nepioxn Tov 190 aiwva, gival £&va npayuaTiko YEWAOYIKO
8aupa TnG ATTIKNG. Méoa oTov €BVIKO SpUUO TOU Souviou, O<
Mia neploxn nou ¢gnuileral yia Tnv nAoUoia JETAAAEUTIKRA TNG
dpacTnpIoTNTa AdN anod TNV MPOICTOPIKN €MA0XM, TO XAWIEG
kapoTikd BUBIopa pe BaBog 55 peTpa ouvapnalel Pe TO Peya-
Agio Tou kai Bupilel €va napopolo yewAoyikd Balpa orta Ai-
dupa ApyoAidag, Tig nepipnueg AoAiveg. To Xaog BpiokeTal o
MIKpR anooTaon kal and Ta Aatopeia Tng ApuydaAi€lag ano
Onou avtAnBnke To pdpuapo Tdéoo yia Tov vaod Tou Mooeidwva
000 Kal Tou vaoU Tng ABnvag Zouviadog. O1 Qprueg oTI ival
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anoTEAECHA NTWONG METEWPITN dev euoTaBoUV evw HEAETATAI
n mBavotnTa va Atav onnAaioBdpabpo Tou onoiou KaTEép-
PEUCE N opoPH.

'Eykolho Xdog, Ayiog KwvaoTavTivog (KapapiZa), Aaupio ATTi-
KNG

o3

Megalith in Tamya Oasis in Saudi Arabia

AN

Located at the Tamya Oasis in Saudi Arabia is a fascinating
megalith called Al-Naslaa. It is perfectly split in half and has
curious symbols portrayed on its surface.

If that wasn’t enough, the two rocks split in half with laser-
like precision have managed to remain standing for centuries,
and are somehow perfectly balanced.

(Becky Sivley / Ancientology, 14 Iouviou 2020,
https://www.face-

book.com/groups/1090462624321556/?multi per-
malinks=3323019634399166&n0-

tif id=1592429717355061&notif t=group activity

https://www.face-
book.com/photo.php?fbid=1650380085128358&set=pcb.30

76297902458925&type=3&theater&ifg=1)

o3 D

Bowen's Reaction Series

Bowen's Reaction Series

cooling magma

The Bowen reaction series is a description of how magma's
minerals change as they cool. It's a means of ranking com-
mon igneous silicate minerals by the temperature at which
they crystallise._Bowen's Reaction Series describes the tem-

peratures at which different common silicate minerals change
from the liquid to solid phase (or from the solid to liquid).

http://www.geologyin.com/2014/09/how-does-bowens-re-
action-series-relate.html

o3
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ENAIAG®EPONTA -
NMEPIBAAAON

Aipgvn ZTpartou (oTov notapo AxeA®o)

> Pl o) 0:00/443

https://www.youtube.com/watch?v=JrTILQ3 vYA&feature=
share&fbclid=IwWARO1W Ocs996HItK6fDuvoe6HjBrRabD2df
OL9IRgtXX GfIQXbYUStx6GA

H Aipvn ZtpaTou cival TexvnTh Aipgvn nou dnuioupynBnke pe
@pAayua oTtov notapod AXeEAwO, HWE OUVOAIKA €kTtaon 8.400
km2. H napoxBia BAGoTtnon, n evaliayrn XpwuATwV Kai o
nAoOUTOG TOU OIKOOUOTANATOC PETETPEWAV TOV TOMO anod £pyo
evépyelag kar apdsuong ¢’ évav anod Toug MAOUCIOTEPOUG U-
dpoBidTONOUG TNG XWPAC.

H Aipgvn ZTpaTtou nou BpiokeTal oTo evvia XIAIOPETPa dUTIKA
TNG NOAEwWG Tou Aypiviou KATAoKeudoTnke and tnv AEH To
1991. H diwpuya anaywyng Tou QpAaypaTog anoTeAsl nioTa
BaAaoaiou oK.

To Tonio nou &xel dnuioupynBei gival povadiko Kal n eNioKewn
oTtn Aihvn Kal oTa un€poxa napaAipvia Xwpld TnG avTapeipel
TOV ENICKENTN.

Giannis Giannakopoulos

2Tov Pou Tou AxsAwou

MoTapog "Twv Navtwv apxwv" €é\eyav ol apxaiol Tov AXeAwo
noTapod. 'Opwg n avlpwnivn duvaun kal BéAnon Tov dduace
noAAanAd. Kat’ apxn Tov TiIBacsuos o HpakAng atnv puBbikn
nain padi Tou. Kai Ta oUyxpova Xpovia o avlpwnog enevepn
Kal Xpnolgonoinoe Tnv TepacTia dUvaun Tou notapouU yia Tnv
napaywyn NAeKTPIKAG evépyeiag dnuioupywvTag Tpia diado-
XIKG @payuarta. 'ETol oxnuaTioTnkav TPEeiG AiJVEC OoTovV pou
Tou notapoU. Kai ol TpeIg gival NavéPoppeG Kal anoTeAouv
ndn povadikoUg udpoBIOoTOMOUC. ..

To pIkpO odoinopikd Tou BivTeo €ival and Tnv yepupa Tou Au-
AakioU €wg TIG eKBOAEG Tou noTapou.

https://www.youtube.com/watch?v=Ryy6RicEbPQ

Giannis Giannakopoulos

(C249-0)

There is space for carbon storage underground

Capturing it remains a challenge. But there should be
no lack of permanent safe carbon storage under-
ground.

Carbon storage underground is better than leaving the gas
in the atmosphere

There is plenty of room for more of the main greenhouse gas
on this planet - as long as it's caught and trapped in carbon
storage underground. New research confirms that when it
comes to storage space, there should be no problem about
carbon capture and sequestration, known to climate engi-
neers as simply CCS.

Carbon capture is written into intergovernmental plans to
combat climate change: the theory is that in addition to step-
ping up investment in renewable energy such as solar and
wind power, existing power plants that run on coal, oil and
gas could trap the waste carbon dioxide and literally take it
out of atmospheric circulation.

How and on what scale this could be done is still a matter for
global debate. But at least there is no problem about whether
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there is safe storage for the compressed and liquefied green-
house gas.

New analysis from two scientists at Imperial College London
in the journal Energy & Environmental Science suggests that
if capture and storage accelerates now and continues at a
growing rate, along with other recommended action, then no
more than about 2,700 billion tonnes of carbon dioxide would
need to be pumped back down abandoned oil shafts and
other reservoirs, to keep global warming to less than 2°C
above pre-industrial levels by 2100. This is an international
target agreed in Paris in 2015.

Differences persist

Since most calculations conclude that there could be availa-
ble subterranean storage space for around 10,000 billion
tonnes of the gas, this suggests that storage itself is not the
problem.

CCS sounds like a good idea: the prosecution of that idea has
been contentious. Some climate scientists have worried that
it is a distraction from the real challenge: to stop burning
coal, oil and gas.

Others have been concerned with the lack of public invest-
ment; yet others have been troubled by the bigger question
of whether a potentially volatile greenhouse gas can be kept
in the ground safely for many thousands of years.

So CCS is at most only part of the answer to the problem:
nations still have to make the switch to renewable sources,
use all energy more efficiently, adjust global dietary demand
and take steps to restore the world’s great forests to prevent
climate catastrophe: one in which planetary average temper-
atures surpass 3°C, and sea levels rise by up to a metre be-
fore the end of the century.

The first attempts to store industrial carbon dioxide exhaust
began in Norway in 1996 and although progress has been
faltering, over the past 20 years capacity has grown by 8.6
per cent to about 40 million tonnes a year: the Intergovern-
mental Panel on Climate Change (IPCC) now incorporates
CCS as part of the mix of actions needed to contain runaway
climate change.

The gap is colossal: right now the world emits 37 billion
tonnes, or 37 Gt, of the greenhouse gas every year into the
atmosphere to drive ever-faster planetary warning. The tech-
nology has a long way to go.

“Nearly all IPCC pathways to limit warming to 2°C require
tens of gigatonnes of CO2 stored per year by mid-century.
However, until now we didn't know if these targets were
achievable, given historic data, or how these targets related
to subsurface storage requirements,” said Christopher
Zahasky, who did the study at Imperial College but who has
now moved to the University of Wisconsin-Madison.

“We found that even the most ambitious scenarios are un-
likely to need more than 2700 Gt of CO2 storage resource
globally, much less than the 10,000 Gt of storage resource
that leading reports suggest is possible. Our study shows that
if climate change targets are not met by 2100, it won't be for
lack of carbon capture and storage space.”

Who will pay?

The researchers considered not the space available but the
pace of CCS advance: the faster carbon dioxide is safely
stowed away, the less the overall need for subterranean hide-
away space. But finally, the answer depends on all the other
challenges presented by climate change.

“Our analysis shows good news for CCS if we keep up with
this trajectory,” said Samuel Krevor of Imperial College, a co-
author. “But there are many other factors in mitigating cli-
mate change and its catastrophic effects, like using cleaner
energy and transport as well as significantly increasing the
efficiency of energy use.”

Commenting on the study, Myles Allen, a geoscientist at the
University of Oxford, said: “The good news, from this paper,
is that there is a solution.

“The bad news is that CO2 capture and disposal is still com-
pletely dependent on public money, which will be in short
supply over the coming decade. We have to work out other
ways of scaling it up.”

This story was published with permission from Climate News
Network.

(Tim Radford, Climate News Network, May 28, 2020,
https://www.eco-business.com/news/there-is-space-for-
carbon-storage-underground)

Global geologic carbon storage requirements of
climate change mitigation scenarios

Christopher Zahasky and Samuel Krevor
Abstract

Integrated assessment models have identified carbon cap-
ture and storage (CCS) as an important technology for limit-
ing climate change. To achieve 2°C climate targets, many
scenarios require tens of gigatons of CO: stored per year by
mid-century. These scenarios are often unconstrained by
growth rates, and uncertainty in global geologic storage as-
sessments limits resource-based constraints. Here we show
how logistic growth models, a common tool in resource as-
sessment, provide a mathematical framework for stakehold-
ers to monitor short-term CCS deployment progress and
long-term resource requirements in the context of climate
change mitigation targets. Growth rate analysis, constrained
by historic commercial CO: storage rates, indicates sufficient
growth to achieve several of the 2100 storage targets identi-
fied in the assessment reports of the Intergovernmental
Panel on Climate Change. A maximum global discovered stor-
age capacity of approximately 2700 Gt is needed to meet the
most aggressive targets, with this ceiling growing if CCS de-
ployment is delayed.
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https://pubs.rsc.org/en/content/articlel-

anding/2020/ee/d0ee00674b#!divAbstract
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ENAIAG®EPONTA -
AOIMNA

Ta OPYKTA ka1 o ANOPQIOZ - Ta OPYKTA kai n
TEXNH

TO APIZTOTEAEIO MOYZEIO ®YZIKHZ IZTOPIAZ OEZ-
ZAAONIKHZ-AM®IO (Zuvepyeia A.M.0. kal Afpou Oeooa-
Aovikng), nou BpiokeTal aTnv apxikn eacn dnuioupyiag Tou
Kal oTa npwTa Bripata AsiIroupyiag Tou, wg povada Tou A.M1.0.
un KEPOOOKOMIKOU XapakTnpd, oTnv Unnpecia TnG KoIvavidag,
avoIKTO OTO KOIVO, MOU EXEI WG EPYO TOU Tn ouAAoyr) kai Tnv
rnapouadiaon TeEKUNPIWV Tou NePIBAAAOVTOG, UE OTOXO TN ME-
AETn, TNV eknaideuon kai Tov noAImioud, eIAo&Evnoe pia 181ai-
TEPA enITUXNUEVN €kBeon «Ta OPYKTA kai o ANOPQIIOS - Ta
OPYKTA kai n TEXNH» o€ guvepyaoia pe To Mouaoeio MouAav-
dpn duoikng IoTopiag kar Tn xopnyia Tou SuvdEéopou MeTaA-
AeuTikwv Enixeiprioewv EAAGS0G (ZME), unod Tnv aiyida Tou
A.M.0. kal eAelBepn €icodo. H ékBeon Eskivnoe TV 7" OKTw-
Bpiou 2019 kal TepUATIOTNKE OTIG ApxeG MapTiou 2020, Adyw
TwV dUONEV®V ouvenkwyv. Ta gykaivia Tng npayuaronoinon-
kav ano Tov Mpoedpo TnG EAANvIknG AnpokpaTiag k. Mpokdnn
MauAonoulo.

H emiTuxia Tng npoonabeid¢ auTnG anoTUNWVETAl GTOUG aplo-
HoUG ENICKEWYIPNOTNTAG KAl OTO HEYAAO evdlapEPOV Mou ekdn-
AwBNKe aTnv NOAn TNg ®ecoalovikng ano NoAAoUC Qopeig kal
ano tTnv npoBoAn Twv MME. KaTtedelEe 01O €UpPUTEPO KOIVO,
EMIOTNMOVIKA TEKUNPIWHEVA, HUE EKAAIKEUPEVO TPOMo, WEOA
ano kaAaiodnTeg NpoBRKeG kal UYXPOVN HOUCEIOAOYIKN NPo-
ggyyion, TN HEYAAn noikiAia oOpuUKT®V Kal NETPWHATWY, 131ai-
TEPA TOU €AAadikoU Xwpou. Me Ta noAuxpwua, opopea deiy-
MaTa, PE TIC ENICTNHOVIKEG NANPOPOPIES, AANG KUPIWG HE TIG
napa noAAEG XpnoeIG TOUG KAl EQAPHOYEG TOUG. Ynnp&e pia
€kBeon €EaipeTikoU evdlapEpovTog Pe EknaldeuTikEG, EikaoTi-
KEG Kal MOMNITIOTIKEG NPOEKTACEIG Yia OAEG TIG NAIKieS. ‘Epepe
To €upUTEPO KOIVO Kal 101aiTEpa  TOUG HABNTEG, KOVTA OTNn
XPNOIMOTNTA TWV UAIKQOV TNG UNTEPAG NG oTnv kabnuepivn
pag {wr Kal ToVIoe T dIaxPoVIKA CUMBOAR Toug oTnv €EEAIEN
TOU avBpwnivou NoAITIoHoU.

Tnv enituxia TnG 'EkBeong o@payilel To yeydho evdiapépov
TWV OE00AAOVIKEWY Kdl BopeloeAAadITOV Kal Kupiwg n He-
YaAn nNpooEAEUOn WE TNV EMICKEWYINOTNTA va Npooeyyilel TIg
30.000 eniokénTeg oToug névre (5) prveg Asiroupyiag Tng,
TOOO 0€ NabnTeG (11.000) OAwv Twv Babuidwv TnG eknaideu-
ong, 600 NOAAWV HEHOVWHEVWV ENICKENTWV, OHAOWV GUAAO-
ywv-owuaTteiov (15.000), akoun kal aAAodan®v ToupioT®V
(2.600), pe 230 opyavwueveg Eevaynoeig kai 4 dnuooieg dia-
AeEeic. STnv emiTuyxia TnG 'EkBeong ouvéBaAe eniong n ayaoTn
ouvepyaoia Tou Zuvdeopou MeTalAeuTikwv Enixeipioswy,
TnG Epi Direct - Public Relations, apkeTwv HEAWV ToOU
A.M.®.1.0., nou a@IAOKEPOWG NPOTPEPOUV TIG UNNPECIEG TOUG
kal 131aitepa Twv 30 €£0EAOVTMOV POITNTOV-CUVEPYATOV
Mag Tou Tunuatog MewAoyiag, akoUpaoTwv EEvaywv TG €k-
Beong kal oTo ouvToVvioTr Toug KalnynTr BagiAn MéA@o. Eu-
XapioTieg npoownika ogeidovral oTtoug X. . XivTripoyAou,
KoounTtopa Tng ZOE kai AvTinpoedpo Tou A, KaBwg kal oTov
Akn AyyeAidn, Mpappatéa Tou AZ kal Mpogdpou Tou Zwua-
Teiou ®iAwv Tou Mouaoeiou, MOU CUVEXWG Kal akoUpaoTa avTi-
peTwnmigav oAa Ta npoPAnupara Tng Olopydvwong. Eniong
oToug ABavdaoio Kepala kal Xproto KaBaAonouAo, Mpo£dpo
kal AleuBuvTr Tou ZME avTioToixa, oTov 2xedlaoTn TnG 'EkBe-
ong A. ©e0dwponoulo Tou Mouaoegiou MouAavdpr Kal Toug ou-
VEPYATEG TOU, TN OUuvAdeA®o MewAdyo E. Anpou, kabwg kai
otnv k. Anda ManadonoUAou kal To aKkoUupaoTo MPOowmnikod

TnG Epi Direct yia Tnv awoyn enayyeANATiKr TOUG OUVEI-
oPopd. TENOG, TOUG OMIANTEG OAWV TWV EKINAWOEWV Kal 131ai-
Tepa X. KaBaAonouAo, B. MeAgpo, K. NikoAdou, A. ®IAINnidn,
N. ApBaviTidon. To AZ Tou A.M.®.1.0. guxapioTei Beppa o-
AOUG TOUG Napandvw CUVTEAEDTEG TNG ENITUXOUG 'EkBeanc.

To ApioToTéAglo Mouasgio Dduaikng IoTopiac @saaalovikng &i-
val nAgov évag Beopdg otnv MNoAn Tng ©ecoalovikng, otn Ma-
kedovia kal Bopeia EANGSa, nou ndn £xel Balel Tn oppayida
TOU OTNV NOAN KAl 0TOUG NOAITEG TNG, HE EKBETEIG ONWG N NPo-
o@artn «OpukTd kal Avepwnog».

Oeooalovikn 5 Touviou 2020

O Mpoedpog Tou AS Tou AMDIO
Znupog MauAidng, OpoTIHOG KaBnynthig

o3 D

Carl Sagan: To ApioTAPXEIO NAIOKEVTPIKO OU-
oTnua

O J1donpoG aoTPoPUOIKOG Kal aguyypageag Carl Sagan, na-
poucialel Tnv npotaon Tou ‘EAANva @iAocopou ApicTapxou
Tou Zdapiou, oUPPWva We Tnv onoia o 'HAIOG anoTeAei To ké-
VTPO TOU nAlakoU cucoTrpaToG. O ApioTapXog napatnpwvTac
To pEyeBog TNG oKIAg TNG NG ndvw oTn ZeAnvVn, CUPNEPAVE
oTI 0 'HAI0G npénel va sival noAU pakpid, kai eniong oTi €ival
noAU peyaAuTtepog anod Tn . Oswpnoe 0TI 8ev €ival Aoyikd
£€va noAU YeyaAUTEPO oupavio oWKa va KIVeiTal yUpw ano éva
HIkpOTEPO, ONWG N . AuTd €ival To NAIOKEVTPIKO HOVTEAO, O€
avTifeon PE TO YEWKEVTPIKO, TO onoio NpoTelve TN ' wg To
KEVTPO TOU KOOWOU. Tnv npdTacn Tou ApioTapxou yvm-
p1Ze ka1 o Konépvikog 0 onoiog NPOTEIVE TO id10 HOVTEAO
17 ai®veg apyoTepa, Kal HAAIOTA €iXe KAl napanopnn
oTov ApioTapxo, TRV onoia OHWG aPpaipese oTNV TEAIKA
€kdoorn. ‘ETo1 To NAIOKEVTPIKO HOVTEAO €XEI ENIKPATNOEI
WG «Konepvikelo», evd 0a £npene va AEyerar «<Api-
OTAPXEIO».

https://www.youtube.com/watch?v=2xFpkvGTwKE
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GEOLOGICAL RECORDS
OF TSUNAMIS AND
OTHER EXTREME

= WAVES

Geological Records of Tsuna-
mis and Other Extreme Waves
1st Edition

Editors: Max Engel, Jessica Pi-
larczyk, Simon Matthias May,
Dominik Brill, Ed Garret

Description

Geological Records of Tsunamis and Other Extreme Waves
provides a systematic compendium with concise chapters on
the concept and history of paleotsunami research, sediment
types and sediment sources, field methods, sedimentary and
geomorphological characteristics, as well as dating and mod-
eling approaches. By contrasting tsunami deposits with those
of competing mechanisms in the coastal zone such as storm
waves and surges, and by embedding this field of research
into the wider context of tsunami science, the book is also
relevant to readers interested in paleotempestology, coastal
sedimentary environments, or sea-level changes, and coastal
hazard management.

The effectiveness of paleotsunami records in coastal hazard-
mitigation strategies strongly depends on the appropriate se-
lection of research approaches and methods that are tailored
to the site-specific environment and age of the deposits. In
addition to summarizing the state-of-the-art in tsunami sed-
imentology, Geological Records of Tsunamis and Other Ex-
treme Waves guides researchers through establishing an ap-
propriate research design and how to develop reliable records
of prehistoric events using field-based and laboratory meth-
ods, as well as modeling techniques.

Key Features
e Features a comprehensive overview of the state of the art
in tsunami sedimentology and paleotsunami research

e Offers advice on the most appropriate mapping, sam-
pling, and analytical approaches for a wide variety of
coastal settings and sedimentary environments

e Provides methodological details for field sampling and the
most important proxy analyses

Readership

Geologists, Geochemists, Sedimentologists, Coastal Geomor-
phologists, Seismologists, Coastal Planners

(Elsevier, 17th July 2020)

""" A% Soil Mechanics

Hongjian Liao, Hangzhou Li and
Zongyuan Ma

; %"" 4 This book also doubles as a text-
.~ book with an explanation of basic
J“““w theory, knowledge, and skills in soil

mechanics as well as the most up-

dated codes and standards in China. Also included are guide-
lines at the beginning of each chapter and English—-Chinese-
Japanese translations of frequently-used words and expres-
sions in the Appendix. It aims to be a reference book for stu-
dents and technical staff in civil engineering, hydraulic engi-
neering, mining engineering, and transportation engineering.

e Contents:
e Preface

e Basic Characteristics and Engineering Classification of
Soils

e Permeability of Soil and Seepage Force

e Stress Distribution in Soils

e Compression and Consolidation of Soils

e Shear Strength

e Bearing Capacity

e Stability of Slopes

e Lateral Earth Pressure and Retaining Walls

e Constitutive Model of Soil and Characteristics of Special
Soil

e Appendix

Readership: Students in civil engineering, hydraulic engi-
neering, mining engineering, and transportation engineering.

(World Scientific, October 2020)

KEY TECHNOLOGIES OF
METRO CONSTRUCTION IN
HARD ROCK STRATUM

Key Technologies of Metro Con-
struction in Hard Rock Stratum

Quanwei Liu

This book is a comprehensive and
objective study of the theory and
construction methods of metro
construction in hard rock stratum.
It is based on the construction of
the Qingdao metro and provides key techniques for metro
construction in hard rock stratum in a systematic manner.
Detailed data, accurate charts and pictures are provided to
guide future metro construction in hard rock stratum in
China.

Divided into six chapters, Key Technologies of Metro Con-
struction in Hard Rock Stratum covers various construction
technologies in hard rock stratum including (1) drilling and
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blasting construction technology, (2) open-cut station con-
struction technology, (3) subsurface excavated station con-
struction technology, (4) grouting reinforcement technology
in adverse geological section, and (5) standardized metro
construction technology. It can be used as reference for de-
sign, construction, monitoring or supervision staff as well as
teachers and students engaged in metro and underground
construction to facilitate exchange of ideas.

Contents:

e Introduction

e Drilling-Blasting Tunnel Construction Technology in Hard
Rock Stratum

e Open-Cut Station Construction Technology

e Subsurface Excavated Station Construction Technology

e Grouting Reinforcement Technology of Poor Geological
Section

e Green Construction and Standardized Site Construction

Readership: The main target audience are technical person-
nel of metro construction.

(World Scientific, September 2020)

T'sunami
Engineering Perspeetive for Mirigation
Protection and .\\udel]ing

Advanced Series on Ocean En-
" - gineering: Volume 50

Tsunami

Engineering Perspective for

S — Mitigation, Protection and
it Modeling
i V Sundar, S A Sannasiraj, K Mu-

rali and V Sriram

The most pertinent tsunami related issues such as water
borne debris during tsunami flooding, design loads to incor-
porate for impact forces on coastal zone infrastructure, de-
tection and warning are meticulously incorporated in this
book.

Modelling of various coastal processes have proven to be suc-
cessful in the recent past, which includes extreme events
such as storm surge, cyclone, etc. The possible provisions for
computational/numerical tsunami modelling and real physical
modelling in laboratory are elaborated. The propagation,
evolution and run-up of tsunami waves and their associated
non-linear dynamics are discussed.

The significant inferences from the experts who have had
hands-on experience working with the extensive magnitude
of a tsunami disaster reported on the signature studies and
post-facto effects of the 2004 Indian Ocean Tsunami, with
respect to the damages along the Indian coast.

Contents:

e Overview:
o Tsunami: Generation, Propagation and Effects
o Tsunami-Driven Debris and Its Impact
o Tsunami Hazards and Aspects on Design Loads

e Field Studies:

o Behaviour of Shoreline between Groyne Field and Its
Effect on the Tsunami Propagation

o Signature Studies (Tamil Nadu, Kerala, Andaman and
Nicobar Islands)

o Post Facto Evaluation along Tsunami Affected
Stretches

e Physical Modelling:
o Tsunami Detection

o Effectiveness of Coastal Vegetation on Impacts due to
Tsunami

o Tsunami Generation in Laboratory
e Numerical Modelling:

o Tsunami Propagation Modeling

o Tsunami Evolution and Run-up

o Tsunami Impact Modeling
Readership: Researchers and graduate students interested
in tsunamis, tsunami mitigation, tsunami protection and
modelling.

(World Scientific, June 2020)

The Physics of the Deformation

The Physics of
the Deformation
of Densely Packed
Granular Materials

of Densely Packed Granular
Materials

M A C Koenders

M. 4. & homndsre This book is of interest for those

that are concerned professionally
with granular materials: civil engi-
neers, geologists and geophysicists, chemical engineers,
pharmacists, food technologists, agriculturalists, biologists
and astronomers.

W warta scioning

Granular materials play a role in nearly all human activities.
For example, users of sand, from children in sandpits to so-
phisticated geotechnical engineers, know that it is a fascinat-
ing — and to some extent, unpredictable — material. In ad-
dition to sand, which itself may be of many compositions,
there are various types of materials including gravel, fine-
particle aggregates as employed in cosmetics, pharmaceuti-
cals, dust, crushed rock and granules that occur in a domestic
environment, such as breakfast cereals, sugar, salt and (in-
stant or ground) coffee granules.

The aim of the book is to present a theory that explains the
physics behind the phenomena during the deformation of
densely packed granular media. The physics that describes
such features is rather subtle and is developed from the micro
to macro level (the latter is the continuum mechanics level
that is used in practical applications). It requires the analysis
of anisotropy and the heterogeneity of the packing evaluated
against the background of a frictional inter-particle interac-
tion.

Contents:

e Preface
e About the Author
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e General Concepts

e Continuum Mechanics and Cartesian Tensor Calculus
e The Bounds of Static Equilibrium

e Heterogeneity

e Fabric Description

e Stress-Strain Relations of Granular Assemblies: A Fric-
tionless Assembly

e Stress-Strain Relations of Granular Assemblies: Normal
and Tangential Interactions

e Frictional Granular Materials

e Appendix A: Mathematical Appendix

e Appendix B: List of Symbols and Notations

e Index

Readership: Mathematical physicists, civil engineers (espe-

cially soil mechanics), chemical engineers with a special in-
terest in cake formation, geologists; applied mathematicians.

(World Scientific, March 2020)

LARTHOUAKE [MG

Earthquake Engineering for
Concrete Dams:

Analysis, Design, and
Evaluation

Anil K. Chopra
A comprehensive guide to mod-

ern-day methods for earth-
quake engineering of concrete

dams

Earthquake analysis and design of concrete dams has pro-
gressed from static force methods based on seismic coeffi-
cients to modern procedures that are based on the dynamics
of dam-water-foundation systems. Earthquake Engineering
for Concrete Dams offers a comprehensive, integrated view
of this progress over the last fifty years. The book offers an
understanding of the limitations of the various methods of
dynamic analysis used in practice and develops modern
methods that overcome these limitations.

This important book:
e Develops procedures for dynamic analysis of two-dimen-
sional and three-dimensional models of concrete dams

e Identifies system parameters that influence their re-
sponse

e Demonstrates the effects of dam-water—-foundation inter-
action on earthquake response

e Identifies factors that must be included in earthquake
analysis of concrete dams

e Examines design earthquakes as defined by various reg-
ulatory bodies and organizations

e Presents modern methods for establishing design spectra
and selecting ground motions

e Illustrates application of dynamic analysis procedures to
the design of new dams and safety evaluation of existing
dams.

Written for graduate students, researchers, and professional
engineers, Earthquake Engineering for Concrete Dams offers
a comprehensive view of the current procedures and meth-
ods for seismic analysis, design, and safety evaluation of con-
crete dams.

(John Wiley & Sons Ltd, 7 February 2020)
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HAEKTPONIKA
NMEPIOAIKA

ISSMGE Bulletin

Volume 14, Issue 3
June 2020

SIMSG l

KukAo@opnoe To Teuxog 3 Tou Topou 14 (Touviou 2020) Tou
ISSMGE Bulletin pe Ta napakdtw nepieXopeva:

o Research highlights
¢ Major project — Rock Fill Concrete Arch Dam
e TC Corner

— Inauguration of the TC107 Symposium
— First international administrative meeting of the

TC305
¢ Conference report - Indo-China Research Webinar
Series
¢ ISSMGE Foundation reports
¢ Event Diary
¢ Corporate Associates
¢ Foundation Donors

o3

International Journal'of

engineering Case Histories

lourral of the International Society far 561l Mechanics and Geotechnical Engineering

An official journal of the
International Society for Soil Mechanics and
Geotechnical Engineering
www.geocasehistoriesjournal.org/pub/is-

sue/view/45
KukAo@opnoe To Telxog 3 Tou Topou 45 Tou Tou International
Journal of Geoengineering Case Histories pe Ta napakaTw ne-
pIEXOMEVA:

Application of Hybrid Drained-Undrained Model for Analyzing

the Stability of Reinforced Soil Structures Over Soft Founda-
tions with Prefabricated Vertical Drains David Espinoza,
Chunling Li, Lucas de Melo, Ranjiv Gupta

Pressuremeter Testing Along Interstate 10 in Tucson, Ari-
zona Naresh C. Samtani

@ D

International Society for Rock M
and Rock Engineering

ISRM
s

https://www.isrm.net/adm/newslet-
ter/ver html.php?id newsletter=189

KukAopopnoe To Teuxog 50 (Iouviou 2020) Tou Newsletter
Tn¢ International Society for Rock Mechanics pe Ta napakaTtw
nepleXopeva:

e Message from the President

e 30th ISRM Online Lecture by Dr. Gen-Hua Shi

e EUROCK 2020 continues as planned 12-14 October 2020

e ISRM International Workshop on “Recent Trends in Rock
Mechanics” held in Ljubljana  Volume 22 - 2019 of the
ISRM News Journal is online

e [SRM Rocha Medal 2022 nominations
e Professor Francois Cornet passed away
e ISRM Sponsored Conferences

(C249-0)

International Geosynthetics Society

KukAogpopnoe 1o IGS Newsletter Tng International Geosyn-
thetics Society pe Ta napakdTtw NepIEXOUEVA:

IGS NEWSLETTER - June 2020

Helping the world understand the appropriate value and use
of geosynthetics

https://www.geosyntheticssociety.org/newsletters/

e 10 Questions With..IGS President Chungsik Yoo READ
MORE

e EuroGeo7 Postponed To Next Year READ MORE

e IGS Voting Ends 15 June, Cast Your Ballots Now! READ
MORE

e IGS Young Members: Down to Earth — An interview with
Edoardo Zannoni READ MORE

e Activities in progress of CEN TC 189 on “Geosynthetics
READ MORE

e Case Study: Reinforcement Of Slopes Of The Moscow Ring
Road With Weld-Free Geocell Geostep® READ MORE

e IGS Corporate Member Pre-Sale Exclusive for GeoAsia7
READ MORE

e Turkey Chapter Conference Adjourned READ MORE

e IGS Chile Launches Barriers Committee READ MORE

e Calendar of Events

”

READ MORE AT GEOSYNTHETICSSOCIETY.ORG
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http://r20.rs6.net/tn.jsp?f=001FAqGzj1uEJBVsSm9pEMU-_rEmFTcjn9GjNIJlmmRa7btYnGa-VqC4sLwf0ziolVjh7YcA4sv9K3VmJskCWsr-6jtznfAEmnqhAxaWyh8Ipr9wtUyK4FRK_yUmdjBAnkPc8SkyH-CKBcTOQaBWJYY3s3iZxHSReSe05hJInPwDYdpNXp-b7UD4IdY9ybqFnR7FQiNn5tUgoHhjetujzgBPw==&c=cNzgJIX5H0F1WN2XYqWiA2w5W93z_3SrDfSZhUm9_6rnacEitlbq6g==&ch=yVC96Ra5kXNsfUzoYLPgc4EYogWDBu-zdl-rN2wTaGgGHSqotvdTyQ==
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GEOSYNTHETICS

AN CTFIELCL JOERRAL OF TIE I

https://www.icevirtuallibrary.com/toc/jgein/27/3

KukAo@opnoe To Teuxog 3 Tou Topou 27 (Iouviou 2020) Tou
Geosynthetics International Tng International Geosynthetics
Society pe Ta NapakaTw NePIEXOMEVA:

Load transfer mechanism in geosynthetic reinforced column-
supported embankments, M. Wijerathna, D. S. Liyana-
pathirana, 27(3), pp. 236-248

Analytical solution for geogrid-reinforced piled embankments
under traffic loads, Y. Zhuang, X. Cheng, K. Wang, 27(3), pp.
249-260

A case study on geogrid-reinforced and pile-supported wid-
ened highway embankment, W. Lu, L. Miao, F. Wang, J.
Zhang, Y. Zhang, H. Wang, 27(3), pp. 261-274

Load-deformation of piled embankments considering geosyn-
thetic membrane effect and interface friction, Tuan A. Pham,
27(3), pp. 275-300

Geosynthetic-reinforced pile-embankments: numerical, ana-
lytical and centrifuge modelling, M. S. S. Almeida, D. F. Fa-
gundes, L. Thorel, M. Blanc, 27(3), pp. 301-314

Geosynthetic-reinforced pile-supported embankment: settle-
ment in different pile conditions, P. Shen, C. Xu, J. Han,
27(3), pp. 315-331

Technical notes

Load transfer and deformation of geogrid-reinforced piled
embankments: field measurement, A. Khansari, L. Vollmert,
27(3), pp. 332-341

Quantitative performance evaluation of GRPE: a full-scale
modeling approach, T. Lee, S. H. Lee, I.-W. Lee, Y.-H. Jung,
27(3), pp. 342-347

Geolexliles
_ and
Geomembranes

KukAo@popnoe To Teuxog 3 Tou Topou 48 (Iouviou 2020) Tou
Geotextiles and Geomembrabes Tng International Geosyn-
thetics Society pe Ta napakdaTtw NepiEXOUEVA:

Editorial Board Page ii

Regular Articles

Tension force analysis of geotextile tubes by half cross-sec-
tion test, H.J. Kim, P.R. Dinoy, H.S. Kim, Pages 243-256

Geofoam blocks to protect buried pipelines subjected to
strike-slip fault rupture, Habib Rasouli, Behzad Fatahi, Pages
257-274

Field assessment of railway ballast degradation and mitiga-
tion using geotextile, Raghvendra Pratap Singh, Sanjay Nim-
balkar, Saurabh Singh, Deepankar Choudhury, Pages 275-
283

Stochastic evaluation of leakages through holes in wrinkle
networks of composite liners, Cheng Chen, Liang-tong Zhan,
Yu Wang, Shuai Zhang, Yun-min Chen, Pages 284-296

Design _method for quantifying embankment safety against
lateral spreading and determining contribution of basal rein-
forcements, Cihan Oser, S. Feyza Cinicioglu, Ozer Cinicioglu,
Pages 297-305

Vertical compression of soft clay within PVD-improved zone
under vacuum loading: Theoretical and practical study, Yan-
Bin Gao, Zhen Zhang, Pages 306-314

Seismic performance of a whole Geosynthetic Reinforced Soil

— Integrated Bridge System (GRS-IBS) in shaking table test,
Chao Xu, Minmin Luo, Panpan Shen, Jie Han, Feifan Ren,
Pages 315-330

Numerical study of creep effects on settlements and load
transfer mechanisms of soft soil improved by deep cement
mixed soil columns under embankment load, Pei-Chen Wu,
Wei-Qiang Feng, Jian-Hua Yin, Pages 331-348

Stability analysis of stone column-supported and geosyn-
thetic-reinforced embankments on soft ground, Gang Zheng,
Xiaoxuan Yu, Haizuo Zhou, Shun Wang, ... Xinyu Yang, Pages
349-356

Performance of geosynthetic-reinforced soil foundations
across a normal fault, Kuo-Hsin Yang, Jung Chiang, Chao-Wei
Lai, Jie Han, Ming-Lang Lin, Pages 357-373

Static structural behavior of geogrid reinforced soil retaining
walls with a deformation buffer zone, He Wang, Guangqing
Yang, Zhijie Wang, Weichao Liu, Pages 374-379

Fully coupled analysis of consolidation by prefabricated ver-
tical drains with applications of constant strain rate tests:
Case studies and an open-source program, Hung Tien Pham,
Wolfram Riihaak, Dong Huy Ngo, Oanh Cong Nguyen, Ingo
Sass, Pages 380-391

Barrier properties of a geosynthetic clay liner using polymer-
ized sodium bentonite, Jin-Chun Chai, Nutthachai Prong-
manee, Pages 392-399

Combining EPS geofoam with geocell to reduce buried pipe
loads and trench surface rutting, S.N. Moghaddas Tafreshi,
N. Joz Darabi, A.R. Dawson, Pages 400-418

Technical Note

Internal stability analysis of reinforced convex highway em-
bankments considering seismic loading, Shangchuan Yang,
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Yufeng Gao, Ben Leshchinsky, Kai Cui, Fei Zhang, Pages 221-
229

Shear strength evaluation of composite pavement with geo-
textile as reinforcement at the interface, Shyue Leong Lee,
Mohammad Abdul Mannan, Wan Hashim Wan Ibrahim, Pages
230-235

Reclamation of abandoned open mines with innovative me-
andrically arranged geotextiles, Jan Broda, Petra Franitza, Ul-
rich Herrmann, Reinhard Helbig, ... Monika Rom, Pages 236-
242
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