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Evyaprotieg

®a 1fera va gvyapiotiom v KadnynTpd pov, kvpia Toiykov Mapia, yia
NV GUEST] AVTOMOKPIoN TNG Kol TN o®oTH Koodnynon g, Katd v 0AOKANp®oN
™G MOPOVGOS UETOMTVYIOKNG Owmlopatikng epyociag. Téhoc, Ba Mbsha va
EVYOPIOTNCM TNV OKOYEVELX OV Kol TOLG PIAOVG Hov Yo TV N vtooTNPEn Kot
TNV KotavOn o] Toug,.



Hepidnyn

H mapodoo petamtuyokn OSuwmlopotiky epyocioa sivor 1 mpoomddeln
VIOTITAG OV ToV TpdTv 800 vrdTithmv tov viokavtép tov 2019, “Ice On Fire”,
amd TO OYYAIKA 0T EAANVIKE, KaB®G KOl HETAPPACTIKOG TOV GYOMAGHOC. LTO TPMTO
HEPOG avamTHoGETOL TO OempnTiKd TANic10, OTTOV TEPAapPdveTal Tt gival petdepaon,
Tt €IVOIL OTTTIKOOKOVGTIKY LETAPPACT] KO VTOTITAMGHAC. Akodovbei | pebodoroyia kot
N 7mopdbeon TV UETAPPOOTIKOV TeYVIKOV Kotd Vinay kot Dalbernet xot o
LETOPPOUCTIKOG GYOAAGHOG Y1 TIG TEXVIKES HeTdppaong mov ypnotpomoinca. TEAog,
napatifeTon To petappoacspa Kot PrAoypagio mov xpnoyomomonke.

AéEarc-krerona: Metd@paocn, 0TTIKOUKOVGTIKI HETAPPAGT), VTOTITAMONOG,
VTOKLPOVTEP.



Abstract

The present dissertation is the attempt to translate the first 800 subtitles of the
2019 documentary "lce On Fire", from English to Greek, along with translational
commentary. In the first part which is the theoretical context, the dissertation looks at
what translation is, and finally what audiovisual translation and subtitling are. The
methodology follows along with the translation techniques, according to Vinay and
Dalbernet and the translational commentary for the translation techniques used.
Followed by my translation and the bibliography used.

Keywords: Translation, Audiovisual Translation, Subtitling, Documentary.
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Ewayoyn

210 mhoiclo g @oitnong pov oto lovio IMovemotnuio, 610 HETATTLYLOKO
TPOYpappe omovdmv “Emetiun e Metdppaons” tov tuniuatog Zéveov NAowcomv
Metdoppaong kot Aepunveiog, ekmoviidnke n mopovca Metoamtuyiokn AA®UATIKA
Epyoacio, pe titho: YmotitAiouog amoomaouatos kol UETOPPOOTIKOS CYOALOTUOS TOV
veoxyovtép “Ice On Fire”, mopoayoync tov HBO, 1o omoio eivar dwbéoipo oto
YouTube kot €xer o¢ Oéua T1g enTTOGEIS TG KMUATIKNG OALOYHG OTOV TAOVITY,
OAAG ko TG AVoelg mov €xovv Ppebel étor dote va amoesvyBovv ot TpayKég
OCLVETEEG TNG.

H emapn pov pe pobnuota mov eiyov ®g aviikeipevo peAétng v
OTTIKOOKOVOTIKY] UETAPPOCT HE MONCE OTNV ETAOYN] TOV VROTITAIGUOV €VOG
VTOKILAVTEP amo T oyyAMkd ota EAAnvika. H epyocio, kot €101kdTEPA TO KOUUATL TNG
LETAQPOONG ATOTEAESE Y10 LEVAL PEYOAN TpOKANoN. Hrov pa enimovn kou ypovoopa
ddkacio, pe apéTpnTo EPTOSIN TOL ETPETE VO AVOOVV.

H epyoacia amaptiCetonr amd dvo pépn. £10 Tp®d@TO PEPOG TEPAAUPAVETOL TO
OempnTiKd TAMICI0 Kol O €101KOG GYOAOGUOG, €V OTO dgLTEPO TopaTifeTOl TO
petappocpa. Xto fewpntikd mAaiclo avoaivovror {niuoata OTOS 1 VoM Kol O
OPIGUOG TNG LETAPPOONC, O POAOG TOV VONLOTOG KO TNG 1G0OVVOLING GT LETAPPAOT).
2 ovvéyewn yivetar mpoomdhelor 0piopOD TNG OMTIKOOKOVGTIKNG UETAPPOONG Kol
OVOADOT TOV OTTIKOOKOVGTIKOD KEWWEVOD KOl TMV YOPUKTNPICTIKOV TOV VIOTITAWV.
210V €101KO oyolMooud mapovotdletar 1 pebodoroyio mov axorovdnOnke katd ™
dradikacio TG HETAPpacng KOBDEC Kol 01 HETAPPACTIKEG TEYVIKEG KaTd Tovg Vinay
ko Dalbernet, pe mapadetypoto amd to petdgpooua, evod, emmpdcbeto, yiveton
napabeon mopadEyUdTOV ond To TEGoEPO YAMOOWKA emimeda  (LOPPOAOYIKO,
VEOAOYIKO, TPAYUATOAOYIKO, onpoctoroyikd). To debtepo pépog meprhapfavel to
HETAQPOCHO KOODS Kol TO GUUTEPACUATO TOV SEENXONGAV KOTA TN GLYYPAPT TNG
OUTAMUATIKNG EPYACTOG.
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A. OEQPHTIKO ITAAIZIO

Al. H évvouwa g petdopaong
Al.1 H @Von ¢ petdopaong

H petdopaon o¢ emomuovikd oavtikeipevo eglval oyetikd mpdo@oto
Qovopevo, ToapdAo mov M GulfTNoN Y. TNV MGTOTNTO OTN UETAPPOCT UTOopel va
aviyvevbel otov TpdTo odva . X., 6tav o Kiképovag kot apyodtepa o lepavopog
Slyoplav T UETOPPACTIKN TPAEN o€ «Katd AEEN» (MOTH) KOl «KOTO VOO
(ehevBepm) petdopaon (Munday, 2016: 31). H petdppacn eyeipetl dtapmvieg mg mpog
TO €AV TPOKELTAL Y10 TEXVT 1] TEXVIKY], QUTOVOUT| EMCTHUN 1] KAAOO TNG YAOWGGOAOYING.

H petdopaon eivonr évag topéag mov Eekivinoe ¢ VTO-KAASOG TNG
YA®WGGOAOYIOG, OUMG E TNV TAPOSO TWV XPOVMV 1 GYECN HETOED TV dVO KAAI®V
EXEL TPOKAAEGEL OLYOYVOUIEG MG TTPOS TNV VIOPEN €VOC GTEVOD HETAED TOVG OECHOVD.
Ot Vinay kot Darbelnet ftav and tovg mpdTove mov datdnmwoay Ty dmoyn Ot 1
HETAQPOOT amoTeAEl emoTnUn Kot Oyt TéYVN, OTL etvar KAAdOG ™G YAWGGOAOYiNG Kot
OTL M HeAétn G pmopel va mpayuatomombel Kavovtag ypnon TV EVVOLmY Kol TV
gpyareiov ¢ yhwoooloyiog (TToiitng, 2012: 24). O Catford vmootnpiler O6TL «n
Bewpio g petdepoong eivar katd Paon OBewpio epaproouévng YAwGcoAoyiog
(Toiykov, 2011:1-2) evd o Mounin pe 1o €pyo tov Les problemes théoriques de la
traduction (1963), emdubkel Vo KATAGTNOEL TN UETAPPACT KAASO TG YAmoGoAoyiag,
vrnootnpilovtag 0Tt tar BewpnTikd mpoPAnpoto mov Tibevtalr amd TN UETAPPOON
UTOpoHV VO OTOGOPNVIGTOVV HOVO HEGO OTO TAOIGLO H0G YAMOCOAOYIKNG Bewpiog
(Tpoppeviong, 2015: 38).

Onwc avapéper n Totykov, (2011: 2) n eumeipio £xet deilel g Aoyoteyvikol
LETOPPOCTEG 1| KOl OTAOL YVMOOTES O1POPMOV YAMCO®HV AT0OI00VYV UETAUPPAGLLOTO, LLE
Wloitepa TOAOVTOVYXO TPOTO KOl OlYMC VO VOTEPOVV GE GYECT LE EKTOLOELUEVOLG
HETOQPOCTEG. AVTO NTOV €val A TO TPATA OEYLOTA TOV 00NYNOAY GTN KOTAPPLYN
™G memoifnong mwg N petdppaon eivar povo teyvikn. Ot Nida kot Taber odnynOnkav
010 ovumépacpa 0Tt N petdopacn pmopel va Beopnbel ko g emoTun Kol ®G
de&omrta ko g téyvn (Totykov, 2011:2). Opoimg, ot Mrotoahd kot eAhd-Maln
emonpaivouv 6t  petdppoon pmopel va Bepndel kot ¢ téxvn Kol oG TEXVIKN,
KaODG TPOKETAL Yo V0L GLVOVAGUO TAAEVTOL Kol BemPNTIKNG KATAPTIONG, EPOGOV
gqv kdamotog dev yevwnbel petappaoctic, umopet va ekmadevtei (Toiykov, 2011:3).
Yvvoyilovtog Tic anoyelg TV mapandve Beopntikdv n Tolykov (2011: 3) katainyst
OTO GULUTMEPOCUO TG «1  pHeTappoon xpnlel Olemotnuoviking — Oyl Hovo
YAOOGOAOYIKNG - TPOGEYYIONG AALA Kot OTL 1 YAwocoloyia givar 1 kot' oV oteEvd
GUVOEOLEVT LLE TN LETAPPOCT] EMIGTIUN.

Ot edkol ¢ petdepoong kot g YAmwccoroyiag vrootnpilovv 6Tl 1 GYéon
petalld Tovg etvan apeidpoun. Avapeioprtnta Opms, M Hetagd Tovg cuvepyacio £xet
EUTAOVTIGEL TNV AVATTVEN TOV OPIGUOV TOV LETAPPOCTIKOD PALVOUEVOD.



A1.2 O opiopdg TG HETAPPOOTS

Qc petdopaon opiletar ) amwd3001 VOGS KEWEVOL OO L0 YADGGO - YT O
po yAoooao - 6tdyo. Eival o yAmwooikn dtadikacio LETaQopAs TOV VONUOTOGS, TNG
dOUNG KOl TOV VPOVS EVOG KEWWEVOL GE OANL TA YAWGGIKA EMimedal (LLOPPOAOYIKO,
OTLOGIOAOYIKO, TPOUYUATOAOYIKO, Ae&hoyikd, cvvtaktikd) (Toiykov, 2011: 4-5).

Xe évov avaAVTIKOTEPO OPIGUO TOL Yo TN peTAppact o Kevipmtg avapépet
OTL KUETAPPOOT EIVOL YEVIKDG 1 LETOPOPE EVOG UNVOLOTOG Ot TN YADOGTO ApeTNPiog
oTN YA®GGo apiEemg 1, TO OVOAVTIKA, 1 LETOPOPE EVOG 6TABEPA CLYKEKPIUEVOL KO,
®G €K TOVTOV, HOVIH®G TPOGPEPOUEVOL M KOT'OpPECKEIOV emovorapPavopevov
KEWEVOD, Tov £xel cuvtoydel cOUPOVO PE TOVG KAVOVES TNG YADCGOS apeTnpiag, amd
™M YAOOoO a@eTnpiag otn YA®coo aeifemg, kol On o €vo Keipevo, mOL )
OLVTAGGETAL COLP®VA LLE TOVG KOVOVES TNG YA®oog apiems, B) dwatnpel To vonua
TOV TPMOTOTLIOL KOt Y) avd Taca oTryun pumopet va ereyyBel og mpog ) otabepdtnTd
ToV Kot va. d10pfwbei» (Kevipmtng, 2000:117-118).

Mo GAAN €vvolo TOL GUVAVTIAUE GLYVA GTOLG OPIGHOVS Y0 TNV HETAPPOCT
elval  emkowovia. Ot YA®GOIKES Kol TOMTIOTIKEG O1POPES HETAED TV YAMOOoMV
umopotv vo BewpnBovv o¢ peydlo epmddo otov TpoOTo emkovavios. Qotdc0, givat
avtovOnto  OTL 1 HETAQPOCT £Yel  OOPOUOTIOEL ONUOVTIKO pOAO  OTNV
elo1oTomoinon aVToV TOL KPIGIHOV TPOPANUATOC ETIKOVOVING. ZOUE®VO UE TOVG
Hatim ka1 Mason «n petaepaon eivor pio tpdén emkowvmviog mov mpoomadel vo
OVOUETOOMDOCEL, OVAUECH GE TOAITIOTIKA KOl YAMGOIKA E€UTOO10, Mol GAAN TTpacn
emkowvwviag, 1 omoion pmopel va. mwpoopiletanr yuoo SPOPETIKOVS GKOTOVE KOl OE
dapopetikove avoyvooteg — okpootéc» (Hatim & Mason, 1997:1). Xtdyog g
petappoonc ovpeova pe tov Gouadec (2007: 5) elvar vo pog emrpénel va
EMIKOWVOVICOVUE EMAPKDG EEMEPVAOVTAG EUTOSI0 YAWMGGOAOYIKOV, GUUBOAIKOV Kol
evowkol yapaktpa. Ot I'pappevidng kot Nevomovrov (2007, oto I'pappeviong:
2015: 17) opilovv 1 petdopoon m¢ «Eva YEYOVOS UE GUYKEKPIUEVO OTOYXO Ko
npokabopiopévn mpdOeotn, APPNKTO GLVOESOEUEVO HE TIG EMIKOWMOVIOKEG Kol
TOAMTICUIKES TOPAUETPOVS TNG EKPOPAS TOV AGYOV, EVAD TAVTOYPOVA TO UETAPPALEV
npocAapPdvetor ®G 1M €k VEOL OWKOJOOUNON - EMOVOSTUTMOCY] TG ONUOGLOC
EVEPYOTOMUEVOV EKPOVILLATOV.

2ta {01 TAaictlo Kivovvtol Kot ot opiopol GAlwv Bsopntikav. ‘Etol, chpeova
ue v Mroatoold (2010: 4), uetdepaocn givor «n petafoon and 10 eninedo opdiog
™mg YAMGGO - TYNg ot0 eminedo opMog TG YAMGGOS - GTOYOV, UEG® GUYKPIONG
uetappolopevng kot petappdlovcog yamoooagy. H 16w gpevvitpia (2003: 280)
xpnowonotel emieypévoug topeig ™ Zuykpitikng Awocoroyiag egetalovtag v
EMKOWVMVIOKT S001KAGI0 KATA TNV LETAPPUGT Y10 TNV OVOAVCT) TV KEWEVOV TNYNG
Kot otdéyov, o1 omoiolt apopovv TN Enpacwioyic, ™ Mopeoroyia, TNV
[Tpaypatoroyio kKot v Y eoroyic.



Katéd ™ Nord (1997, oto Ilapiavod, 2007: 3), n upetdopoon eivar puo
oLYKEKPIUEV ovOpomvn 'Opdon’ 1 'dtddpacn’ HETAEL OVO M TEPIOCOTEP®V
nopaydviov, pe mpdeon va emeEépel dAAOYEG GE IO VIAPYOLGO KOTAGTOOM
TPOYLATOV.

A€gdOUEVOL OTL O GKOTIOG TNG LETAPPAOTG EIVOL VO LETOPEPEL TO VON LA GE 6O
YADOOEG (KOl TOMTIGHOVC) Kot 1) S1d1Kacior TNG HETAPPOoNG Eival va emOIOEEL TNV
16odvvopio TOL VONUOTOG LETAED TOV KEWWEVOV-TTNYNG KOl TOV KEWWEVOV-GTOYOV, £fvat
amopoitnt) mwPoHmdOeon vo avaeépovpe TIG OepeMdOELS €VVOleg «VOMUO» Kot
«1GOOLVOLLO OTIG LETAPPACTIKEG LEAETEG. ME TNV amoca@VIoT dVTOV TOV POCIKOV
OLOTOTIK®OV TNG UETAPPOONG, UTOPOVLE VO ONUOVPYNGOVUE Eva TO oTafepO £S0(POG
vy Tepattépw ocvintoelg o€ Bépato avdivong twv vrotithwv. Q¢ ek TOHTOV, OTIC
aKkOAovBeg evotnTeg, M évvowr TOL VOMuatog KoBdg kol Odpopeg Bewpieg
wodvvapiog, 0o cuinOOVY TPV TPOYWPGOVLE GTNV OMTIKOOKOVGTIKT HLETAPPAOT).

A.2 Metdopaon kot vonua

[Mapd 115 drapopés petald TV BempNTIKOV YioL TOV 0pIoUO TNG HETAPPAOTG,
vrdpyel cvvnlwe Evag kKovog mopovopaotis. H évvola Tov «vonpatog» couemveito
YEVIKA ®G 1 7O ONUAVTIKY] TOPAUETPOS OmO TNV AmOYNn TnG TOWOTNTAG TNG
LETAQPAONC, E€MEWN o, KA petdepacn ovugova pe tov Catford «éyel 1o id10
vONUOY» e TO TPOTOTLTO, EVM TO VOMUO OPILETOL MG «TO GLUVOMKO OIKTLO GYECEWV
7OV GLVAYETOL 0O 0TOdNTOTE YA®Go1K popen» (Catford, 1965: 35).

Av Kol 68 TOAMEG TEPUTTOGELS LETOPPACEDV UTOPEL Vo VITAPEOVY dloPwVieg
WG TPOG TNV OOTVTMOT UG GLYKEKPIUEVNG AEENG N paong, tvar dedopévo OTL TO
KOPLO GUUPEPOV OA®V OCMOV EUTAEKOVTOL OTN OOIKAGIN TNG HETAPPOONS, Eivol va
peTad00el To TPOYUATIKO VOO TOV KEIUEVOL — TNy, 0TO Keiuevo — 01006 Onmg
avapéper n House (1977: 103), o tpémOG e TOV 0MOi0 dlatnpeitan T VOO o1
YAOOGoO — 6T0Y0 Tailel KABOPIGTIKO POAO GTNV TOOTNTO TG LETAPPAOTG.

H datpnon tov 16100 vonuotog oe Oleg TIg YAMGGES etvan ol emimovn Kot
OVOKOAN epyacia Yo TOVG HETOPPACTES, KAODS TOAAEG AEEELS Kol EKPPAGELS GE L
YA®GGO anhd dev vhpyovv oe p GAAN M €xovv dapopetikég Evvotes. O Catford
(1965: 1) opilel TN HETAPPAOT] OC «AVTIKATACTOCT KEYEVIKOV DAIKOV GE Lo YADGGA
(I'TT) omd 1603VVOpHO KEWEVIKO VAKO o€ pa AAAN YAocooa (IZ)». Zopeova pe avtdv
TOV 0pIopd, TPoodlopilel To KEVIPIKO TPOPANUO TNG TPOKTIKNG UETAPPACNS O
exelvo g ebpeong wodvvapmy petappdcswv (Catford, 1965: 21). Me avdioyo
1pomo, ot Nida kot Taber (1969: 12) mopabétovv 4tL «n LETAPPACT CLVIGTATAL GTNV
AVATOPUY®YN] OTN YAMGGO-GTOYO TOL TANGEGTEPOL QPLGIKOV 1G0OVVOLOV TOV
UNVOLOTOG TG YAMGGOS - TYNS, KATO TPMTO AOY0 O€ €MIMESO VONUOTOS KOl KOTA
dgvteEPO AOYO og emimedo VEOLG», Olvovtag Kol TOAL EUEACT OTN ONUOGI TOV
VONLLALTOC.
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Aedopévov 06tL 6to vonuo mpénel va 600l mpotepardtra, 1 House (1977:
103) opilel T HETAPPOUCT MG «TNV AVTIKATACTOOT £VOG KEWEVOL TG YADCCAG-TNYNG
a6 £Vo ONUOCIOA0YIKE KOl TPOYLOTOAOYIKE 1GOSVVALO KEILEVO OTI YADGGA-GTOYON.
ZOUeOVO UE ovTOV ToV 0ptopd, 0 0moiog eival cap®g eunvevcuévoc amd tovg Nida
kot Taber (1969), n évvoia ¢ «icodvvapiogy Oempeitarl Oepeddeg kprTnplo yo TV
TO10TNTO TNG LETAPPOAONG,.

A.3 H 1codvvapio otn petappocn

H 1codvvapio amotelel kevipikng onuociog €vvowo ot Oswpiec mepi
petdppaonc, ite pe aueon eite pe upeon avoaeopd. Ta televtaio mevivta ypovia,
noAloi Bewpntikoi 6mwe ot Vinay ko Darbelnet (1958), Jakobson (1959), Nida
(1964), Catford (1965), Newmark (1988), éyovv ek@pdoet Tov TpoPANUATIGHOS TOVGS
vy v évvola ¢ toodvvapiag. [apokdtom Bo mpocmabicovie vo GTayLOAOYNGOLLE
TIG GNUOVTIKOTEPES TOTOOETNOELS LE YPOVOLOYIKT GELPA.

e Vinay ka1 Darbelnet (1958)

O1 Vinay ka1 Darbelnet oto épyo tovg Stylistique comparée du francais et de
I'anglais: méthode de traduction, (1958) opilovv v 0odvvapio ®g ™ SladiKacio
péoca oty omoio emavoAapfPdavetar m 0w Kotdotoon OT®G OT0 TPOTOTLTO
YPNOLOTOUDVTOG OUMG TEAEIWG 10POPETIKES eKPpAcELS. To emikevtpo Tng culntnong
tov Vinay kot Darbelnet (1958:255) eivar n mpotepardTnta mov divetal 6To Keipevo -
Y1 Kot To TAaiclo oto omoio £xetl oOnpovpynbel. H icodvvapio, 6mwg vrootpilovv,
TEIVEL TPOG TNV S1OTPNGN TOL VPOVE TOL KEWEVOD TNG YADGGOG - TNy KO ETOUEVOG
eVOEIKVLTOL Y100 TNV UETAPPOOT WOIOTICUOV, TOPOUIDY, KAIGE, OVOUOTIKOV 1)
EMOETIKOV PPACE®V.

e Jakobson (1959)

O Jakobson giodyet Yo mpdOTN eOpd TOV OpO 150dvVauio €V J10POPE CTLOTOOOTMVTAS
étor v e&€MEN g Bewpntikng okéymc. Opiler ) petdopacn og ™ dSwdikacio
OVTIKATAGTOONG UNVOUATOV amd TN [o YA®GGo otnv GAAN, Oyt pe Eexmplotong
KOOWKEG OAAQ pE OAOKANPO pnvopato otnv GAAN YA®GGO, &vd yopilet v
uetagpoon o tpia drapopetikd €idn (Jakobson, 2009: 142-143):

1. &vd0yYA®GGIKN LETAQPOCT M OvVASWTUTMOON €lval 1 EpUNVEIN TOV YAOGGIKOV
onpeiomv pe dAha onpeia g 010G YAOGGOC.

2. SLYAOGGIKY LLETAQPOOT) 1] KAVOVIKT LETAPPAOT) EIval 1) epunveio TOV YAOCCIK®OV
onueiov oe GAAN YAOGOO.

3. OLLCNUELOTIKY] LETAPPOOT 1 LETOAAAYN elvar 1] epunvein YAOOCIK®V ONUEIOV LE
onpeio Un YAWGGIKOV CTUEIMTIKOV GUGTUATOV.

Yopeova pe tov Jakobson 1 icodvvaptia v dtapopd givarl To0 KEQOANMOES TPOPAN L
™G YAWGGOS Kot EMiKeEVTPo TG YAwGGoAoying. Ot d1popEc avALESH OTIG YADOOES,
AL OTE peyOAVTEPES KO GANOTE HKPOTEPES, OEV KOOIGTOVV 0dVVATH TN LETAPPAOT),
OALG avayKALoVV TOV PETAPPOCTY] VO KATAPELYEL 0TIV £EEVPEST] AAA®V ADGEWV MOTE
va omodobel To VO LA, YPNCYLOTOIDVTAG SIOPOPETIKE LEGA.
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o Nida (1964)

O Nida (1964, cto I'pappeviong, 2015: 186) mpoteivel tn dwdkpion peta&d ovo
Eeyoplotdv pebddwV, ™G TUMIKNG/HOPQEIKNAG 1oodvvapiog (dnA. v Kotd AéEN
petdppaon) kot TG SVVaLKNG 1eodvvapioag, (dnA. v eAedbepn petdopacn). Xtnv
TPAOTN TEPIMTMOOT OVAPEPETAL GE UKL TIOTH OVOTOPAYDYN] HOPPIKAOV GTOTYEIV TOV
KEWEVOL-TNYNG, OTOV O LETOPPAUCTNG EYEL WG GTOYO VO SLOTNPNGEL TV OPYIKN LOPPN
TOV KEWEVOV, eV ot OLVOUIKY 1sodvvapio avalntdtol 1coduvopio ™G TPog TIC
eEOYAOOGIKEG ETKOWVMOVIOKES ETUTTAOGELS, OOV TO EMIKOWVOVIOKO OTOTEAECHO Elval
OVTO OV EVOLOPEPEL TEPIGGOTEPO TOV UETOPPOCTH.

e Catford (1965)

O Catford, Bewpei Twg 1 16odvVaUia eivar Eva EUTEIPIKO POVOUEVO OV £YKELTAL GTNV
OVYKPIOT TOV KEWEVOV — TNYN Kol KEWEVOV — GTOYOL KOt 1 avalnTnomn 16oduVaLmy
o1 YA®OOoO-0TOY0 oamotedel 10 Pooikd TPOPANUO TNG UETAPPACTIKNG TPAENG.
Xpnowonotel Tovg Opovg «KEWEVIKN toodvvapio» (textual equivalence) «a
«uopeikn avtiototyion (formal correspondence) (Catford 1965: 27), evd eivau
EUQAVES TG M TPOGEYYIOT] TOL AVOPOPIKA LE TN HETOPPOOCTIKY] 1IGOOVVOLIN SLoPEPEL
and ovtv mov vobétmoe o Nida, dedopévov 6t1 o Catford mpotud por oprymg
YAWGGOAOYIKT TPOGEYYIOT OTN LETAPPAOT).

e Newmark (1988)

O Peter Newmark eivat évag axopo Bewpntikd¢ Tov omoiov ot 10éeg elyav peyaro
avtiktomo oty avdmtuén g Bewplag ™ petdepaons. AmopokpOVETOL Oamd TNV
pocEyyon Tov Nida GYeTIKA UE TN UETAPPAOCT] TOV TPOGUVOTOAILETOL 6TO KEINEVO -
o0T1OY0¢ Kol OAAGCEL TNV OTTIKN NG odvvapiag otn petdepacr. O Newmark, ot
Béon tov dpwv Tov gixe mpoteivel o Nida - popeikn kot dvvoautkn wwodvvapio — BETeL
avtiotore. TOUG OpPOVG  «ONUOCIOAOYIKN  UETAGPOCT» KOl  «ETIKOWMOVIOKY|
peTagpoony. Topemvo. pe tov Newmark, pio tkavomomriky petdepacn givor mévta
duvary, oAAG Evag KaAOG LETAPPACTNG Oev £ivol TOTE IKOVOTONUEVOS LE VTNV AgV
VILAPYEL TEAELD, WOAVIKN 1| «COGTI» HeTAppoot. ‘Evag petappactig tpootadel mévto
VO ETEKTEIVEL TIG YVAOGELG TOL Kal va BeAtTidoel o péco Ekepacng tov (Newmark,
1988: 6). Or andyelg Tov lyav peydAn emppon o€ TOAAOVS GAAOVLS €101KOVG OV
LEAETNOOV T £PYQL TOV KOl YPTNCLLOTOINGAY TNV TPOGEYYICT] TOV.
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Ad. OTTIKOOKOVGTIKY] HETAPPACT] KOL VITOTITAIGHOG

A4.1. OTTIKOOKOVGTIKN LETAPPACT] KOL OTTIKOOKOVGTIKO KEIUEVO

O Diaz Cintas (2004: 50) avagépet oG 1| LETAPPOAOT] TOV TPOLYUATOTOLEITOL
GTOV OMTIKOOKOVGTIKO YMPO €IVOL 1] O GNUOVTIKY LETAPPACTIKY OPAGTNPLOTNTO TG
EMOYNG MOG. XTN  ONUEPWVI] TOALTOMTICUIKY], TOYKOGUIOTOMUEVT] KOOV,
YEPUPOVEL TO YACUO LETOED TOATIGUAOV KOl KOWOTNTOV KaODG ivol pio ohoévo Kot
MO GNUOVTIKT HOopeN damoMTicUIKNG emkowvovioc. TTapd t onuacio g v v
KOwwvia, OH®MG, M ONTIKOOKOVGTIKN HETAQPOCT TOPEREVE o€ peydAo Pabuod
aveEepeuVNTN MG AKAONUATKOS KAAOO0G, HEXPL KOl TPOGPATO, OTOV Kol TPOCTAONGE Vo
Bpetr ™ Béom g otig Metagppaotikég Lmovdés. Kabag 1 texvoroyia cvveyilel va
eEedlooetan pe TayvTaTovg puORovE, eitval Eva GLVOPTACTIKO Kol SLVOUKO TEHIO TOV
TPOGPEPEL TOALEC OLVATOTNTES Y10 YOVIUT EPEVVOL

Ye avtn v evomta Bo avaivbel o KAAOOG NG OMTIKOOKOLGTIKNG
HETAQPOONG KOl TOV OMTIKOOKOVGTIKOV KEWEVOL KOl TO YOPOKTNPIOTIKO TV
vroTITAy. [pv mpoywpNow He TOV OPIoUO TNG OTTIKOOKOVOTIKNG LETAPPOONS Eivorl
OmopaiTNTO VO OPIOTEL TO OVTIKEIHEVO NG UETAPPOONS OTOLS LAOTITAOVLS, TO
OTTIKOOKOVOTIKO KEIPEVO. Bempd TG anTd €ival GNUOVTIKO Y10 VO TPOGIOPIOTEL M
SLPOPA TOV OTTIKOOKOVLOTIKOV KEWEVDV omd dAla keipeva. ‘Eva keipevo opileton
®G «Evao 6GOVOAO apOPOimV CYETIKOV ETIKOWOVIOKAOV GUVOPTHCE®V OV GLVOEOVTOL
HETOED TOVG KOl KOTAoKEVALOVTOL KOTA TETO0 TPOTO (MOTE VO OVTATOKPIVOVTOL GE
€V, GUYKEKPIUEVO TANIGIO KO £TGL VAL EMTLYYAVOLY £VOV GUVOAKO pNTOPLKO GKOTO»
(Hatim ko1 Mason, 1997: 224). Ot I'eopyakomoviov kot ['ovtoog opilovv 10 Keipevo
WG «T0 BeueM®OEC - TPOPOPIKO N YPOAMTO, HOVOAOYIKO M O10A0YIKO - HEGO TNG
emkowoviag. [...] To keipevo givar 10 péco tov Adyov, 1 YAWOGIKN d1doTact Tng
emkowvoviag, yopic v omoie o Adyog pog doev Bo  omotelohoe YAMOGIKN
dpaoctnprotnTon (2008: 23).

H emwowoviaxn Aewtovpyio, m dop| kot O pnropikdg OKOMOS €vOG
OTTIKOOKOVOTIKOD  KEWEVOD  EMTUYYAVETOL HE  OWQPOPETIKO TPOTMO omd 1o
«TAPOdOGIOKA»  YPOMTA 1 TPOQOPWKd  Kelpeva. AVLTO  TO  YOPOUKTNPLOTIKO
avoyvopiotnke yio Tpdt eopd amd v Reiss (1971), dtav ypnoyonoince tov 6po
ontikoakovotikd "audiovisual" keipevo to omoio apydTEPA TO AVTIKATEGTNOE UE TOV
o6po moivpecwd "multi-medial" keipevo (Reiss kor Vermeer 1984) vy va
EVOOUOTOCEL KEILEVO OTMOG OVLTE TOV TAWVIOV TOV £XOVV OMTIKE KOl OKOVGTIKA
ototyeia (C'ewpyaxomoviov, 2003: 77).

O Delabastita (1989) enékteve avtd 1o medio Epevvog kot dwomictwoe OTL TOL
OTTIKOOKOVOTIKG Kelevo gival onpetmTikd mpoidvta oto omoio 1 oAANAEmidpaon
HeTAED YAWOGIKAOV Kot U1 YAWGGIKAOV GTOYXEI®mV glval oNUOVTIKY. XT0 £pYy0 TOV Yio
™MV avAALGT TOV TOPAYOVTIOV TOL AIOTEAOVV TO Kivnpotoypoeikod onueio (filmic
Sign) dwmicT®oe TOG Ol TOVieG ONUOVPYOLV £VaV TOUMO EMIKOWVMVING TOAAUTADY
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KovoAlOV kot ToAloamAdv kodikov (Delabastita, 1989:196). O Baldry kot Thibault
YOPOKTNPILOVV TO OTMTIKOOKOVOTIKG KEIUEVA MG TOAVTPOTIKA KOODS TOGO 1|
TOPAY®OYN TOVG 0G0 Kot 1 epunveia tovg Paciletal 6TV GLVIVOCTIKN XPNON EVOG
€0POVC ONUEIMTIKGOV TNY®V 1 "tpdnev'(Perez Gonzalez, 2008:13).

Qo1660, LVIAPYEL WOl CNUAVTIKY O1dKplon Tov TPEmEL va, Yivel kabdg ta
OTTIKOOKOVGTIKG KEILEVA OMOTEAOVV EVOL GUYKEKPIUEVO TOTTO TOAVTPOTIKOV KEYUEVOL.
O Zabalbeascoa (2008: 24) vyivetar moO ovykekpyévog Kot opilel  éva
OTITIKOOKOVOTIKO KEIHEVO pe 000 TOHMOVG oNUEiV, AEKTIKO Kot pn AEKTIKO, Kot 600
KOVOAOL EMKOVOVING, OKOVOTIKO Kol OTTIKO, oL GLuVOLALovTal Kol AETOVPYOVV
TAVTOYPOVO, GTY| TOPAYWYN VONUOTOS: OKOVOTIKA-AEKTIKA onueic, oKOVOTIKA-UN
AEKTIKO oNUElD, OTTIKA-AEKTIKA CNUEID KOl OTTTIKE - 1) AEKTIKA oMUEia.

Me Vv mapodo TV YpOvav vanpEav OAPOopeS ATOYELS CYETIKA UE TNV
opoioyion awTOV TOV TPOTOL pETAPPOoNS. Ot TPOTOL Gpol OV YPNGYOTOW O KOV
ntav uetappaony kivyuatoypdpov “cinematic translation™ (Cary 1960, Caillé 1960,
oto Diaz Cintas, 2009: 2), wetdppoon toavicov ko tiedpaone "film and TV
translation” (Delabastita, 1989) «ou uetappaon emi e 00ovng “screen translation™
(Mason, 1989, oto Chaume, 2016), mov €oti@lovv 6710 HECO SLOVOUNG Kal Ol GTOV
TPOTO PETAPPOONG Kol EEALPOVV T LETAPPOCT TV OTTIKOUKOVOTIKAOV KEWEVMV TOV
dwadidovtarl pécw 0molovdNTOTE AAAOL péocov. Ontikoaxovotiky uetappoon (AVT)
eotvetal vo givor 0 Opoc mTov YPNCIUOTTOLEITAL EVPEWMS oNUEP TOGO ot Propnyovio
600 ka1 otov akadnuoiko yopo (Banos kou Diaz Cintas 2008), av kou | wodvueoiki
uetagppaon "multimedia translation™ (Gambier kou Gottlieb 2001) viobeteiton 6Ao kot
TEPIOGOTEPO.

Avagopikd He TIC TEYVIKEG TOL EVIAGOOVIOL OTNV  KOTyopio 1TNng
OMTIKOOKOVOTIKNAG HeETdppacng ot Thompson kou Bordwell (1994, oto Zmomvn kat
Kopavtln, 2016) toviCovv mwg amd 10 1930 N UETAYADTTION KOl O VROTITAICUOG
eCakolovBovv p€ypt Ko onuepo  va  elvar ot dV0  Kuplopyes  TEXVIKEG
Ontkoaxovotikng Metdopaons. Onwc avapépouvv ot Zocovn ko Kapaviln (2016)
eKTOG amd TOV VIOTITAGUO KO TN LETAYADTTION GLUVAVTOVTOL Kt AL €i0n dmwg TO
voiceover, 1 depunveio/ 0 VIOTITMGUOG 6€ (OVTAVH HETAOOGT KOl O VIEPTITAMGUAG,
eVa €xel avamtuydel kot 1 TEPITTMOON VIOTITAMGLOV Y10 ATOUOL LE TPOPANLLATO OKONG
(Subtitling for the Deaf and Hard of Hearing) kot n akovotikf| meprypaen. H
LETAYADTTION, € avTiBeomn Le ToV VIOTITAIGUO, gival 1 LETAPPOACT TOV GEVAPiOL and
TOV TPOPOPIKO AOGY0 TOL TPMTOTVTOV GE TPOPOPIKO AGYO0 TOVL UETOPPAGLOTOS
(Zowocovn ko Kapavtly, 2016), evd o vrotitAopdg opiletor o¢ 1 UETAPPACTIKN
TPOKTIKY KATA TV om0l 1 LETAPPAOT) ELPOVIETOL GE YPOTTH LOPPT] GTO KAT® HEPOG
™G 006vng (Diaz Cintas kot Remael, 2007: 8).

[ToAAég dapmvieg €xovv ekppactel ®¢ TPog 10 OGS TPOTOG Bewpeiton
KOADTEPOG YO TNV aOO0GN TOV OMTIKOAKOVGTIKOD VAIKOV, OAAL avTég o1 dlopopég
BaciCovtav mavta oe omdyelg mapd o amodelktikd ototyeio. H I'ewpyarxomoviov
(2003:70) ovppwvei pe v anoyn tov De Lane Lea mwg kdBe péBodog €xel t okn
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™m¢ afla, kabdg mpoOKeTar Yoo dVO TEXVIKEG EVIEANDC OlOPOPETIKNG (VONG Kol
EMOUEVOG Kapio cVYKpLon dgv umopet va yivel peta&d toug.

A.4.2 Ta yopoKTpIoTIKA TOV VTOTITAMV

To teMkd amoTEAEGUA TOV VIOTITA®V OMOTEAEITOL AO TPIOL GUOTATIKA: TIC
OAPYIKES TPOPOPIKEC M / Kou ypamtés AEEEIS, TIG OPYIKEC EIKOVEC KOl TOVG
npootifépnevoug votithovg (Diaz Cintas 2010). Avtiy 1 petatdmion tov HECOL amd
TOV TPOPOPIKO AOYO OTN YPOmTH| YADMGGOH 00Nyel o€ avamOEEvKTN MeEIwON TOL
KEWWEVOV-NYNG, €MEWT, Omw¢ emonuaivel o Ivarsson (1992), péca oe Alyo
devtepOAETTa, £VOC YPYYOPOG OWANTNG umopel var el VO 1 TPES POPES TO
wePlEYOUEVO OV Pmopel va coumepinedel otovg vmdtitAovg. Kartd cvvémewn, o
VOTITAOG TPOVTOOETEL TNV IKOVOTNTA CLUTVKVAOON S, TOPAAEWYNG KOl TAPAPPOONS
(Smith 1998). Qot6c0, 0 Gottlieb (2005) amodidel peydAo pHéPoc oG T™C HEIONG
0€ YOPOKTNPIOTIKA TNG TPOPOPIKNG YADGGOS ov eivarl 0vokoAo va avamapoyfodv
ypomt®g e Tpdmo mov Ba e€arxorovbel va Exel vonua yio tov Beatn.

Onog onuewwvel o Smith (1998), 1o éupeco vonuo oty OUIAOVUEVT] YADGGO
oL ekepaletol LEC® TOL TOVIGUOV dev pmopel ToTé va avamapayfel TANpmS pe ™
xpnon opboypapiag, OT®G TAAYW YPOUUOTOCEPE, KePoAoio Kot OOLUOCTIKE.
Qo1600, OVTE To TPOTLTO YPNCUOTOOVVTOL OAO KOl TEPICCOTEPO WE TN YPNON O
OMUOVPYIKOD VTOTITAIGHOD KOl LE TV TPOKTIKH TOV EPUCITEXVIKMV VIOTITAMV.

H moAvonpeiwtiky @Oon 1oV DVIOTITA®V OTALTEL 1] OTOTEAECUOTIKOTNTO TOVG
va, eoptatal amd TIC ONUEWMTIKEG OYECELS UETOED TOV YAWMGGIKOD KOl OTTIKOV
TEPLEYOUEVOD, TTPOKEIUEVOD VoL EVIoYLOEL 1] GLVOYT LETAED OAMV TMV ETIKOVOVIOK®V
kavoldv (de Linde xor Kay 1999). Ipokettol yioo T00¢ KOW®MG OmMOKUAODUEVOLS
XPOVIKODS Ko ywpikols meplopionods. Ot yopikol meplopiopol oyetilovion pe tov
QLOIKO Y®Po mov eglvar Obéoiuog oty 006vn, evd Ol Ypovikol TEPLOPIGHOL
avaépoviol 6to puBUd exEOPAg TOV NYOV KOl TV SAOY®V. YTapyet AL
KOWNG YPOUUNG OYETIKA LE TNV TOPOLGiaon Tov vadtithov otnv obddvn, Kot ot
teyvoroyIKéG eCelilelg éyovv ¢ amotélecpa ot Kovoveg vo oAAAlOLV GLVEXDC.
Epevvntéc 6mwg ot Ivarsson kot Carroll (1998), 0 Karamitroglou (1998) kot o Diaz
Cintas (2003) mpoomdOnGoV Vo, KAToPTIGOVLV YEVIKEG 0ONYIEG Y10, TOVG VITOTITAOVG,
€161 OGTE Vo evOappHVOLV TN GLVETELN KO TV TOOTNTO TOV UETAPPACLLOTOG.
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B. EIAIKOX XXOAIAXMOX

B1. M&0@oooroyia tnG petdopaong

H mopovoa epyacia, mov €xel og¢ kupo BEpa g Tov voTitMopd, Pacileton
OTNV EUTEPIO TOV AMEKTNGO TO TEPAGHEVO £TOG OTAV TTapakolovONGa TO AN TG
OTTIKOAKOVOTIKNG UETAPpacNS. To TpdTto TpdPANUE TOV OVTILETOTIGH TV VO PP
€va. TNAEOTTIKO 1] KIVNUOTOYPOPIKO TPOYPOUUO TOV OV €XEL OKOUYN VTOTITAIGTEL.
Apykd okE@TNKO pio Touvio 1 pa oelpd, 0AAG oYeOOV Ol TEPIGGOTEPEG OMO AVTES
elyav NoN vrdétitAovg. ‘Eva vioxipovtép frav por koA Adon yioti moAhd and avtd
dev €yovv petappactel akopa oto eAAnvikd. [opakolovOnca kdmowo and avTd Kot
TEMKA amoPaoion Vo HETPPGom éva amdonacio. Tov viokipoviép «lce On Fire».
XKomog pov NTav va eEakpdow v O propovoa va HETAPEP® OAES TIC TANPOPOPIES
0T0VG BeaTéC TOPE TOVG YWPIKOVG KOl TOVG YPOVIKOVG TEPIOPIGLOVE OV £MPAALOVTOL
and o HEGO.

Apyikd, 610 TPM®TO GTAO0, CLYKEVTPMOGCO Kol peEAETnoa TN PifAoypagio
OYETIKOL HE TNV UETAPPOOT YEVIKOTEPON KOl TOV VLROTITAICUO €0IKOTEPA. XTIV
oLvEYELN, TapakolovONoa Kot LEAETNOA TIC BOCIKEG £VVOIEG TOV VIOKIUAVTEP DOTE VO
vrdpEer TANPNG Katavonon tov Bépatog kot tov Oepatikod mediov oto omoio
OLYKOTAAEYETOL.

To emduevo Pruo wEPAAUPAVEL TNV OTOUAYVNTOQOVNOT TOV VIOKIUAVTEP
Kabmdg dev eiyo peTaypa®n Tov Kewévov, dniadn éva dabéouo template, ondte
EMPETE VO EPYOCTO OTNV €5’ AKONG UETAPPOCT TOV OTOCTACUOTOS KOl ETELTOL GTNV
petaepoon tov ota eMnvika. Kotd ) dwdpkewn g dwdkaciog avtg, Mpda
OVTILETOTT LE SVOKOAIEG IOV APOPOVV GTNV KATOVOTOT) TOL NYNTIKOV ATOGTACUOTOS
oAG Ko pe dvokoAieg efedkevpévov AeEthoyiov. Avalntodco T KATAAANAQ
YA®WGGIKO HEGOH e TO omoio B Pmopovco VO ETAVEKPPAGH TO TPOTOTLTO KOl
TPOCTAONGO VO YEPIOTO TIG OLOKOMES avTEG pHe TNV avalfTnon EMIGTNUOVIKOV
apBpwv, EEE10IKEVUEVOV 1GTOCEAD®MV GTO dL0OIKTLO, AEEIKDV Kol YA®GGHPL®V.

211 GUVEXEW, TPOYMPNCO GTNV EMAOYN TOL TPOYPAUUATOS TAVED GTO OToio
Ba ywotav n eneEepyocio TV VROTITA®Y. YTTAPYOUV TOAAY TPOYPEUULOTO VIOTITA®Y
otV oyopd, omwg Subtitle Workshop, Jubler, Aegisub 7 Subtitle Creator, olia
amoPacico vo epyactd pe to Aegisub kabmg giyo pa pikpn sumepio otov TpOTO
YPNOWOTOINGNG TOV KOl EMELWDT NTAV AVTO TOL PPNKA EVKOAOTEPO 4TI dNovpyio Kot
OV Ypovicpd TV VoTITA®V. [Ipoydpnoa oty @pdorn Tpog epdorn 1 LLOTITAO TPOG
VIOTITAO TTPOGUPUOYN TNG UETAPPUCTG TOL YPOTTOV KEWEVOL 6TO TTpdypappa. Onmg
€Yo MON eMONUAVEL, 0 GLVIVAGUOS OPOPETIKMOV KOVOALDY, TOL NYNTIKOL KOl TOV
OTTIKOV, KOVEL TNV OMTIKOOKOVGTIKN UETAPPUCT OPOPETIKT amd TN AOYOTEYVIKN
petdppacn. Ot vwoTItAol givarl aveEApTNTES Kol ATOUOVOUEVES EVOTNTEG KO G €K
TOVTOL dtaPépovv and dAla ypantd keipeva. Enpene vo anopacicm ywo to Koppdtio
TOV £MPENE VO CLUTVKVAC®, VO OVOIOUHOPPDCH® 1] VO TAPOAEIY® KOl VO TO KAVE®
YOPIG Vo AALAE® TO VOO TOV TPOTOTVTOV.

16



Téhog, M petappoactikny Sdkacio OAOKANPOONKE pe TOV €AEYXO TOVL
LETAPPAGLOTOC. XTI EMOUEVEG TOPAYPAPOVS, ETIKEVIPOVOUOL OTN YAMGGOAOYIKN
avdAvon TOV VIOTITA®V Kol TapodETm Tapadelylato ToV oAAOY®V OV ETPENE Vi
KOV Yoo Vo, SWHOPO®OGH HE TETOO TPOTO TOVG VIOTITAOLS (OOTE Vo €lval
ELOVAYVOGTOL KOl KOTOVONTOL.

B2. Meta@paoTikéS TE(VIKESG

Ot Vinay kot Darbelnet (1958) avayvdpicav tn HETAQPOOT GOV ETUEPOVG
KAAOO NG YA®OOOAOYIOG KOl TPOYMPNGAV GTY] GLYKPOTNOTN ENTA TEXVIKAOV, TOL
COUP®VO [LE OVTOVS, EMITPENMOVY O KAOE ULETAPPOCTH VO LETOPEPEL OMOLOONTOTE
pnvopa yopic vo mopaieinel mAnpoeopieg mov mepthapfdvovtal 6To Keipevo-mnyn.
Ot petappootikés TeXVIKEG TV YAwooohdywmv Vinay kor Darbelnet moapapévouvv
KOO Kol GTIUEPDL O1 TTO OLUOEOOUEVES KOl ETIKPATESTEPES, KaOmG E0ecav Tig PAGELS
v ™ Oomuovpyio piog petagpactikng pebodoroyiag m omoio Oa amotedel TO
HEYOADTEPO OTAO TOL UETOPPOOCTH OTEVOVTL OTIC HETOPPOUCTIKEG OVOKOAEG 7OV
KOAEITOL VO OVTILETMOTIGEL

Ot Vinay kot Darbelnet  avoa@épouvv 0TL 0 HETOQPACTHG APOV:
1. 01EPEVVNOEL TO TEPIEYOEVO TOV KEWEVOU,
2. aforoynoer 10 meptypapikd (descriptif), 10 ovykwnowakd (affectif) xor to
dwvontikd (intellectuel) meplexdpevo TV  HETAPPACTIKOV HOVAS®V TOV  EXEL
OTTOLOV(OGEL,
3. mpoPel og avdamhaon TG TEPIGTACTC GTNV OTOI0 AVOPEPETAL TO LI VUL KOl
4. a&10A0YNGEL TNV VPOAOYIKT TOPAUETPO TOV TPOG LETAPPUCT] KEWWEVO,
odnyeitatl otn Ao, dniadn ot uetdopoon (IoAitng, 2012: 23-24).

Eniong, woyvpilovtar (Ipappeviong, 2015: 46-49) o611 n upetdopoon pmopei vo
aKoAovOn el pia amd dvo Kotevbiveels: umopel, OnAadn, va givor dueon/katd AéEn
(directe/littérale) 1 £upeon (oblique).

[T avaAvtikd ot dpeses TEXVIKEG TEPIAAUPAVOLV TIC TAPUKAT® TEYVIKES:

e Advewo (emprunt): Awtnpeiton 0VTOVGI0 TO TPOG LETAPPAOT| GTOLKELD, GTNV
E&vn YAOoOoW, EVIOTE LETAYPOUUATIGUEVO

e ’'Extumo (calque): Katd AéEn petdopacn g AEENG 1 ékppoong Kot TV
GUGTATIK®OV TNG

o Koatd AéEn petdopaon (traduction littérale): petdopacn yopic odlayn oe
KOvEVQ EMINEDO, CUVTAKTIKO, YPUULOATIKO, LLE OPON ONLAGIOAOYIKT LETAPOPA

Qc éupeoceg mapatifevron ot €ENG TEXVIKES
e Meraraén (transposition): oAlayn YPOUUATIKAG KoTnyopiog Kotd TN
LETAPPOOT, TO OVCLAGTIKO YiveTanl prLal Kol EXipPNL0, TO €MBETO OVGLUGTIKO
N prpe Kot o0Tm KobeEng
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e Metatpormia (modulation): aAlayr omtikng mpokeWéEvoy va dtnpnoet 1
QLOIKOTNTA NG EKEPOONG OTNV AmOS00T): APNPNUEVO-CLUYKEKPLUEVO, OAOV-
HEPOG, KOTAPOON-APVNGCT), TOONTIKN-EVEPYNTIKY POV

o Icodvvapio (équivalence): amddoomn ocuvvdedepévn pe ™ YADGGO Kol TNV
KOVATOVPO GTOYO TOL OV KPATA TIMOTO Old TNV OpyIKn EKEpocn. Zvvning
GTOVG WIOTIGUOVS, 0AAA Oyl udvo

o IIpocappoyi (adaptation): gvpeomn avticToyNg TOAMTIGHUKNG WOOTEPOTNTOGC
AOY® S@opdc TOMTIGUAV HETAED TNG YADCGCOS OQETNPIOG Kot TNG YADGGOG
apiemc. Tlpdkettar yio pio aitepn mepintmon wodvvapiog, mov Kaleitol
«1GOOLVOLI0 KOTAGTACEDV.

B3. Avalvon HETOQPUOTIKOV TEYVIKAOV

MeTappacTiKég TEYVIKEG TOV YPNOUOTOmONKaAVY:
MEeTa@paoTIKES TEYVIKEG ANECTS NETAPPAONS

Advero

00:13:20,100 --> 00:13:23,320

- Our largest glacier Glacier Vatnajokull

- O peyaAvtepog moyetmvag o Batvayldkova...

00:30:27,050 --> 00:30:29,140

- and have created a carbon budget
- Ko £YovV OTIAEEL Eva puraTleT Yo Tov avOpoko

00:34:48,840 --> 00:34:50,880

- The purpose of Drawdown is to see

- O oxomdG 0V NTPOOVVTAOLV EIVAL VAL EPEVVIIGOVLE. ..

"‘Extumo

00:13:23,520 --> 00:13:26,320

- or water glacier

- 1] TOYETOVOS VEPOD
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Koatd LEEN netaopaon

00:11:43,420 --> 00:11:48,200
- One of them is when CO2 goes up to roughly 400 ppm,

-’Eva am'avtd eivan 011 6tov 10 CO2 avePaiverl mepimov ota 400 ppm

Teyvikég éppeonc petagpoons

Kotd v petdopaon 100 amoomdoHATOS £yvoV  OPKETEG YPOUUATIKEG Kol
OGUVTOKTIKEG LOPPOTOMGES AOY® S0POp®Y OTIS O0UEG TV dvo YAwsoav. [ va
popeomomBel Aowmdv TO KEIPUEVO-GTOYOG OWOTE YPNCLOTOINCH TIG TOPUKATE

TEXVIKES EUUECNG LETAPPOONG:

Metatpomia

1.1 dovq

H petatponn g owvng evdg piuotog amd  pio yAdooo oty GAAN divel, Katd
KOPLO AOY0, EUPACT] TNV EMKOWVOVIOKT TPOCEYYIOT TNG YADOGOS Kol OIELPVVEL TO
AELITOVPYIKO OLVOIKO TNG YAMGOOG. XVYKEKPIUEVA, N YPNON NG TOONTIKNG POVNG
oTNV AYYAIKY] YA®GGO €ival €va amd To QOIVOUEVO TOL GLVOVIOVTOL TOAD GLUYVE GE
avtifeon pe ™V EAMNVIKT OOV TPOTATOL KLPIMG 1 EVEPYNTIKN G®VI. XTO TOPOV
LETAQPOGLOL TPOTNONKE G TOAAEC TEPUTTMOOELG 1] dloTPNON NG TAONTIKNG oTNV
EMMVIKY, EVD G€ MYOTEPEC TPOYMPNOU GE LETOTPOTN TS POVNG,.

1.1.1 Metatpomi TodNTIKNS QOIS GE EVEPYNTIKY
MMAPAAEIIT'MATA

00:34:35,200 --> 00:34:39,180

-it's sort of occluded the rest of the solutions.

-0X€00V OITOKAEIGANE TIC AAAEG AVGELC.

1.1.2 MetoTpom) evepyNTIKNG QOVI|G 6 TOONTIKN
MMAPAAEIIT'MATA

00:32:31,200 --> 00:32:34,440

- to decouple economic growth from emission growth.

- v atoovvoEDEl 1| O1KOVOUIKT AVATTTLEY, oL’ TV VATTVEN TOV EKTOUTMV.
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1.2 ApOpog

Katd ™ dSwdwacio Tov vroTitAopol kpidnke omopaitnto opKeETES (QOPES va
petoPAndet o evikdg apBuog oe mAnBuvtikd Ko 10 avtictpopo. Avtd pmopel va
ovpPet gite e€antiag g un vYmopENg Kamowwv AéEewv Kot 6Tovg dvo aplBuovg eite
Y0PV OHOUOPPING TOV KEWEVOVL-GTOYOG, €t AOY® T®V KOVOV®V YPNONG 7OV
woyvovv ot YAwoca-otoyo. [Hopakdtom avapépovtar mopadeiypoto TéToov €idovg
TEPUTTOCEWDV.

1.2.1 Metatponn evikoV 6€ TAnOvvTIKG aprOpo

ITAPAAEII'MATA

00:01:02,310 --> 00:01:04,730

- The melting of the world's snow and ice

- To Mdoo Tov yovioH Kol TOV TAY®V G'0A0 TOV KOG

00:31:52,740 --> 00:31:57,380

- in terms of coal or in the form of oil and gas.

- ¢ KapPovvo, 1| LE TNV HOPPT TETPEANIOV KO AEPIMV.

1.2.2 Metatpomi] TAn0uvTIKOV 6€ VKO aprOpo

ITAPAAEII'MATA

00:08:08,640 --> 00:08:12,000

- In pre-industrial times,
- 2NV PO POpnyavIKY €moyn)

00:08:59,810 --> 00:09:03,430

- It changes the weather patterns and life support systems

- AAGCeL To TPOTLTIOL KOPIKMY GLVONK®OV Kot T0 60T VTOSTNPLENS TS {ong

00:14:45,400 --> 00:14:49,040

-has major impacts for the rest of the planet.

-£YEL TEPACTIO EMLOPAGT] GTOV VITOAOITO TAAVIT
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00:15:02,080 --> 00:15:06,340

-and the impact this might have on all the Arctic systems.

-K0 T0 avTiKTUTTO OV UTopEl va Exel 6'OA0 T0 APKTIKO GVGTNRA.

1.3 Metatpomég 6T0 pNUOTIKO TPOGMTO
IMMAPAAEIIT'MATA

00:10:35,200 --> 00:10:36,660

- You've got less land.
- Oa &ovpe Aydtepn ym.
00:10:36,860 --> 00:10:38,820

- You've got environmental refugees,
- Oa &rovpe TePPaAAoVTIKOVG TPOCPVYEC.

00:11:36,300 --> 00:11:39,260

- If you think about the relationship
- Av okg@Tovpue 1 oyéon peta&d tov d10&ediov Tov avBpaxa

00:15:15,900 --> 00:15:18,540

- you might change the whole weather system,
- umopel va aAhaEeL OM0 TO Kapikd cHoTNUA

00:16:03,100 --> 00:16:06,740

- normally you would have quite a lot of multiyear ice.

- G€ [ TEPLOYT OTOV KAVOVIKE Ba vaAfpyE Thyos TOAALDV ETOV.

Metdroln

Y& KOMO1EG TEPUTTMGELS TTOV OVOPEPOVTOL TOPAKAT® TPOYLUATOTOWONKOV UETATPOTES
€101 Wote va emtevydel appovia 610 peTaepacie. Ot HETATPOTES AVTES OLPOPOVY TNV

LLETATPOTI) PYUATOG GE OVGLUGTIKO KOl YEPOLVIIOL GE OVGLUGTIKO.
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1.1 Metatpom) pRaTOS GE OVGLUGTIKO
MMAPAAEIIT'MATA

00:05:37,240 --> 00:05:39,940

- And we measure them on this set of instruments

- Ov peTpiosig pog yivovtat 6'avtd ta epyoieio...

00:09:03,520 --> 00:09:06,660

- upon which society depends to survive.
- an'to onoio e€aptdron 1 empPicwon.

00:13:23,520 --> 00:13:26,320

- or Water Glacier if you translate it directly

- 1 TOYETOVOG VEPOD OE OKPIPN neTd@pacm

1.2 Meratpomn I'epovvdiov o€ ovoLooTIKO
MMAPAAEIIT'MATA

00:07:18,640 --> 00:07:21,240

- Around 1956, he started measuring

- To 1956 mepinov, Eekivnoe TIG HETPNOELS

00:23:57,260 --> 00:23:59,520

- of rebalancing its cycles,
- €160pPOTNONG TOV KUKAWOV TOV.

00:28:52,580 --> 00:28:55,320

- breaching that dangerous limit of two degrees

- Vv napofiacn Tov enkivdvvov opiov twv dVo Pabudv...

00:31:33,140 --> 00:31:36,720

- agreed on limiting temperature increase

- VO GUHPOVI]GOVV GTOV TEPLOPIGHO TNG avénong g Beprokpaciog..
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Ipocappoyn
>10 améomacpo o€ kamola onueio eppaviCovron EEveg povaoeg péTpnong , mov dev
YPNOOTOVVTOL GTNV EAANVIKY] TPOYUOTIKOTNTO KOl HE OVTN TNV TEXVIKN, TIG

OVTIKOTESTNOO HE EAAMVIKEC HOVAOES UETPNONG YO KOAVTEPN KOATAVONGN TOL
OTOOEKT).

ITAPAAEII'MATA

00:03:24,460 --> 00:03:27,940

- So we're at about 11.500 feet at Niwot Ridge
- Eijpoote ota 3.500 pétpa, oto Niyot Puel...
00:16:12,800 --> 00:16:15,400

- Sea Ice
6-15 Feet Deep

- Oaldacciog ITdyog
180 - 450 ekaTooTd YOG,
Icodvvapia

Onov frav avEPIKTO Vo LETOPPACH KATA AEEN WOIOUOTIGHOVE, EKPPACGELS Ko EVVOLES
™G YAOOGOS TNYNG YPNOUOTOINGO TNV TEXVIKN TNG 1000V VAL,

ITAPAAEII'MATA

00:01:40,740 --> 00:01:43,270

- But the clock is ticking.

- AN\ To. TEPLOOPLO. GTEVELOVY.

00:03:45,930 --> 00:03:51,020

- And after we're done today filling them with air, we'll ski ‘*em down to our office,

- Apo0 T1c yepicovpe e aépa, Ba Tic Katefdoovpe 6To Ypapeio Hag...

B4. Avdivon 6 Mop@o - X0vTaKTIKO EMiTED0

AopPavovtag vmoyn m 0éon g Mnatcoid (2003:282), n avdivon e HopEo—
OLVTOKTIKO €mimedo pe Pondnoce va avalnmom «ekeiveg TIC OOUEG, Ol OMOieg
coppadifovy kol pHE TOV  EMKOWOVIOKO OKOTO TOV UETOPPACUOTOS KOt
evappovifovtal Pe TG HOPPOGVVTOKTIKES GUUPAGELS, Ol 0moieg dEMOVY GT YADMGGO-
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o10Y0 1O TPOG petdopaon €idog kewévovy. H popeoroyio, amd YA®GGOAOYIKNG
amoyemg, kabopilel ) dopn towv Aé&ewv, Tov TPOTO pe Tov omoio pio AEEN €xel
duvatdTTo v 0AAGLEL HOPPT £TGL DOTE VAL EKPPACEL TIS PACIKEG TANPOPOPiES GTOV
avayvootn — Bgaty], EVO TO GUVTOKTIKO UEAETE TOVG KAVOVES CYNUATIGUOV TMOV
TPOTACEWDV TNG YADGGOG HEGH OO TOV GLVOVOCUO TOV AEEEWV PETAED TOVLG, KOOMDG
KOL TN YPOUUIKR akoAovBio tov Aettovpyik®v ypouuatikodv povadov (Baker, 2001:
83).

Ot teyvikéc éupeong upetdopoong (petdrobn ko petatpomio) tov Vinay Kot
Dalbernet kaAdmtovv oe peydho Pobud v ovaALON TOL HOPPO — GLVTOKTIKOV
emumédov. o avtd tov AOY0, o1 CLVEKEW, TAPOLCIALOVTOL OPICUEVEG Omd TIg
HOPPOAOYIKES aALOYEG TOV TTpaypatomoinoa, poll pe mopadelypato and to KEUEVO.
Ol PETOTPOTEG AVTES OVOPEPOVTAL, GTOV XPOVO KOl TNV £YKAMON TOL PIUOTOS, GTO
pNUatikd TpOcmmo, ota Apbpa kot TIc TpocsOnkeg (Tpoohnkn - agaipeon pruartog,
0VLGLOGTIKOV), TN UETAPPUCT] EAAEITOVTOC KOTIYOPTLLATOG.

1.1 Metatpoméc 6Tov Ypovo Kor TV £YKALG] TOV PIIHOTOS
IMAPAAEIIT'MATA

00:08:54,760 --> 00:08:57,350

- What we have learned is that excess carbon

- Avtd mov Eépovpe eivar 6t 0 TAeovalwv dvOpakoag

1.2 Meratponéc oto ApOpa : TpocOkn- Tapainyr, oploTIKO- 06PLGTO
MMAPAAEIIT'MATA

00:11:01,820 --> 00:11:05,840

- And that's a recipe for a national security disaster.
- Avtn gtvar i cuvTOyN YO TV KATOGTPOPT TNG EBVIKNG AGPAAELOC.

00:15:44,180 --> 00:15:48,340

- but the loss of the appearance of the great ice fields of the past

- OAAG AOAELD LEYAAWMY TTEPLOYDV TAYOL TOL TAPEABOVTOC

00:24:03,180 --> 00:24:06,520

- You've gotta think of it as it's in constant flow.

- 2keQteite T0 oav pa cuveyn pon.
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00:31:38,640 --> 00:31:42,360

- So that's the kind of safeguard line
-Avto givar éva 100G O106QAMONG. . .

Awmictooo, emiong, TOC OPWGHEVEC QOpES, emPaAietar 1 mPooONkn  €vOC
0VLGLOGTIKOV 1| PYUOTOS TPOKELEVOV VO GUUTANP®OEL TO VOO TOV TPMOTOTHTOV EVEM
TPOYMPNCOA KOl GE APOUIPEGES Yol AOYOLG €E0IKOVOUNGNG YDPOL KOl XPOVOL Kot
ATOPLYNG ETAVOANYEDV.

1.3 IpocO1kn Pijpatog
IMMAPAAEIIT'MATA

00:32:47,520 --> 00:32:49,400

- What is the pathway

- [Towo &tvon To povomdtt mov akorovBovpe...
1.4 Agaipeon Pypatog
ITAPAAEII'MATA

00:12:28,380 --> 00:12:31,620

- and you have about 80 meters higher sea level.

- kou wepimov 80 pétpa vYNAOTEPO eminedo BAAAGTAG.

00:17:46,080 --> 00:17:49,280

- at which you have the maximum food production.

- UE TN HEYOADTEPN TOPOYMOYT TPOPIU®V.
00:24:58,800 --> 00:25:02,510

- here on earth to go out of balance.
- tavo ot ['n, ek10¢ 16oppomiag.

00:32:26,740 --> 00:32:29,080

- this is an enormous important time span

- éval eEAPETIKA OTLLOVTIKO YPOVIKO ST
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1.5 IpocOnkn OvorooTikoD
MMAPAAEIIT'MATA

00:10:41,400 --> 00:10:43,020

- People leaving the tropics
- AvBpomot Bo aprGovV TIC TPOTIKEG TEPLOYES

00:10:45,820 --> 00:10:48,840

- It's getting too hot for agriculture

- To xhipa Ba eivar moA0 Bepud Yo v yempyia.

1.6 Agaipeon OvorooTIKOD
ITAPAAEIT'MATA

00:10:49,180 --> 00:10:53,520

- Crops in the tropics will decrease dramatically in their productivity.
- O1 000¢1é¢ oT1g TpOTIKEG TTEPLOYES Bl PEIwBOVV dpapaTikd.

00:11:51,040 --> 00:11:54,420

- chunks of Antarctica, chunks of Greenland.

- Koppatio TG Avtopktikng Kot g I'pothavoiog.

00:12:06,800 --> 00:12:09,430

- We don't know how this thing is gonna stop.
- Aev Eépovpie Tog o oTOUATNOEL.

00:14:49,520 --> 00:14:53,640

- 1 am working with measuring greenhouse gases at the Arctic location

- AOVAEV® GTIG PEeTPNOELS TV aepimV ToL Beppoknmiov 6TV ApKTIKNI

1.7 Metagpaon Erreirovrog Katnyopiportog

Op1opéveg Popég KPIVETOL OTOPAITNTN 1) GUUTANPMCT] KATO0V PHLLOTOS TOV VITAPYEL
N aicOnon ot Aeimel and 0 TpwTdHTLIO, MGTE VAL 0T0d0El TO VO KATA TOV
KOAOTEPO dVVATO TPOTO.
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ITAPAAEII'MATA

00:32:24,000 --> 00:32:26,680

- So, now for the next 20 years

- Ilpéner péoa ota emodpeva 20 xpovia

BS. Avdivon o Y@oroyiko eminedo

H avéivon og vporoyiko eninedo meptiapfdavel amd Ty TAELPE TOV LETAPPOACTH TV
avayVOPIGT TOL VPOVS TOL TPMTOTHTOV KOl TV OGO TO SLVATOV TGTH UETOPOPH TOV
OTO UETAPPOCHO, EVM TOVTOYPOVO YIVOVTOL Ol EMIAOYEG TOL OTOLTOVVIOL YO VO,
dwtnpn el n emkovoviakn Agttovpyion TOL TPOTOTVTOL GTO HETAPPacua. To VYOG
avaeEpeTal, Ommg emonpaivel 1 Mratcaild (2003:283) oty «emhoyn tov TPOTOL
EKQPOPAG EVOG VONLATOG OVALESO OO TEPIGCOTEPES TNG MOG Kol LOVOOIKNG LOPONG
SVVOTOTNTOC). LTNV GUYKEKPIUEVT] TEPIMTMOT, TO EMIMEDO VPOVS OV EMAEYONKE GTO
VIOKIUOVTEP EIVAL EMGTNIOVIKO KOl TOVTOYPOVO GE KATO10 onpeia kabnuepvd Kabag
amevfiveTor 6€ €VPL TNAEONMTIKO KOWO HE OKOTO TNV EVNUEP®ON TOL. ALTO
onuovpyel  kOmoleg  OVOKOAlEG KOTA TN  UETOPPOOCTIKY  dwdkocio,  ov
OLUVLTTOAOYIGTOVV KOl Ol Ypovikoli meplopiopol.  Amd v GAAN mAevpd, 1
OLYKEKPIEVN HETAPpaoT dev BempnOnke To¢ epmepéyel KAmola 1010iTePn EKQPOON
TOMTIOTIKOD YAGUOTOC HETAED TNG YADGGOG-TNYNG, MOV &ival To oyyAIKd, KOl TNG
YADGGOG-0TOY0V, oL glval Ta eAMnvikd. To mopadelypato mov  ovoaeépovtol
TAPUKAT® EMEENYOVV TIC VPOAOYIKEG EMAOYEG OTIG OTTOIEG TPOYDPNOOL.

ITAPAAEII'MATA

00:03:05,060 --> 00:03:08,020
- Monitoring and tracking what we're doing to our atmosphere

- H mapakoAo0Onon kat 1 KoToypoe TV EVEPYELAV LG OTNV ATUOCPUIPO

00:18:17,680 --> 00:18:21,800

- Scientists' predictions are now coming true sooner than expected.
- O1 mpoPAéyelc TV eMOTNUOVOV ETAANOEVOVTAL VOPITEPO 0T TO AVAUEVOUEVO.

Ta mapoandve topadetypota omoteAovv Koppdtt g £616TOpNoNGS, 6oL Kot Tanpldlet
L ETCTUOTNTA 1] TEPLYPOPKOTNTA GTO VPOG.

00:05:23,810 --> 00:05:27,350

- And the way to do that is to continuously collect samples.

- [ va emrevy el avtd, cuAAEYOLUE CLVEYDG delypaTal.
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Edm, n emompovag e&nyel tov tpomo e tov omoio epydleton kabnuepvd. Av Kot to
VQOG TG eival ATd, Tpotiunca, Aoy TG WOTNTAS TG, VO UNV TO LETAPPAC® KOTA
AEEN ¢ «O TPOTOS TOL TO KAVODUE AVTO EIVOL LUE TO VO. GVAAEYOVUE TOVEYDS OELYUATON.
Opoimg, 610 TOPAKAT® TAPASELY LA OATEPLYOL VO, XPTCILOTOMNC® TO PO «PUYMm», MG
«walk away».

00:06:03,310 --> 00:06:04,980

- And then | can walk away.

- Kot petd pmopo va amoympnoo.

B6. Avdivon og [Ipaypatoroyko enimedo

H Hpayparoroyia amotehel éva  emimedo avolvong g YAOOGOS, TO OTOio
EVOLOPEPETAL Y10l TO VOO GE GYECT LLE TNV TPAYUOTIKY YPNON TNG YADGGOS KOl TOVG
oKOTOVG NG YAWOGIKNG emkowvovios. Onwg avagépel 1 Mratcaiid (2003:281) «ota
mhaicw ¢ Tpaypatoroyiog oev e€etdlovtar o1 oYEGE TOUTOL KOl OEKTN WE TO
YAwoowo onueio. To YAwGooAoyikd evolopépov €0TIALETOL GTOV OUIANTY KO TOV
aKpoatn, ot omoiot Bewpeitor OTL OpoVV €VIOG GLYKEKPIUEVAOV ETIKOIVOVIOKMOV
ocuvOnkovy. To YAwoowd 1N eEWYAOGOIKO TEPPAALOV, O YDPOS, O ¥POVOG KOl TO
oLUEPALOUEVA, N KATAGTOGT] TOV OTOUOV OV EKPEPEL L0 SLOTOHTMOT| Kol dVTOV TOV
TNV 0KOVEL, ONAOON TO LA, N NAIKIA, 1| LOPP®OT], 01 BPNOKEVTIKEC TEMOONGELS, KTA.
EMOPOVYV oTNV gpunveia g TPOTOONS, TOUPAKOAVOVTAG 1] SELKOADVOVTIOG TNV
emkowvovia. Xmv Tlpaypatoroyia, 1 yAwcooa eEetdletar og mpdén mov emttedeiton
O KATO0V OLUANTN Kol EXNPEALEL TOVG GUVOLUANTEG.

ITAPAAEII'MATA

00:06:30,060 --> 00:06:34,390

- | lead NOAA's Global Greenhouse Gas Reference Network.

- Arevfovo 10 Moykoocpio Aiktvo Avagopds Agpiov tov Ogppokmmiov TNg
NOAA.

00:13:20,100 --> 00:13:23,320

- Our largest glacier, Glacier Vatnajokull
- O peyodvtepog mayetdvag, 0 Batvaylidkovi

00:20:02,890 --> 00:20:06,340

- Cal Fire Incident Management Team

- H opdda dwayeiprong mopkayniov g Kameopvia
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KéBe yAoooa €xel 10 d1kd NG TOMTIOUO, O 000G LE TN GEPA TOV QEPEL OIKAL TOV
TPOYUATOLOYIKA  oTolkelo. Omw¢ @aivetol oto TOpOmAve mopadsiypato, To
VIOKIHOVTEP oVTO €)Xl TANODPA OVOUATOV €K T®V 0TIV KATOwWL givol YVOoTd o€
OAovg, evd AL AyOTEPO YVOGTA.

B7. Avdivon 6g Xnpocloroyiko emxinedo

H Xnpaocwhroyio amotekel €va eminedo g YA®WGGIKNG OVAALGONG TOVL OQOPE GTN
onuocio TV YAwGoIK®V onueiov Kot ekppdoewv eviog cvuppalopévev. Katd
petdopaon, m &&ebpecn ONUAGLOAOYIKOV 1600VVOUOV omoutel Oyl amimdg TNV
LETAPOPA AEEEMV TOV TPMTOTLTTOV KEWWEVOL OAAG OTtwg emonuaivel o Tatillon (oto
Mnatcaiid 2003:281), v aviuopafoin TV Tpog amdd0cn VONUAT®Y. LUVETMOC,
o0T1OY0¢ elval 1 EKQOPE 160FVVAUNG EVVOLOG OTNV YAMGOO — GTOYOG LE QTIV TTOV £)EL
n AéEN oto mpwtdtvmo. Koatd 1t dSwdikacio avthy emkevipovopocte 1060 oTn
AEKTIKN TPAEN OGO KO GTO KEWWEVIKO TTEPPAALOV.

ITAPAAEII'MATA

00:16:01,810 --> 00:16:03,060
- 0N a research cruise

- 0'éva gpeuvnTiké Tagion

Edd mpoxertan ywoo po mepimtwon ocvvovacuov AéEewv (collocation), 6mov ot
aAYYAOQP®OVOl TEPLYPAPOVY TNV GLYKEKPIUEVT] OPACT) (O «EPEVVHTIKI KPODOLIEPAY, EVD
ot EMNVIKA £xel KabepwBel ) ppdion «epevvytind talior.

00:21:29,010 --> 00:21:33,200
-It's not like a matter of if, but when.
-To Etypo dev eivan av Oa cvpPei, oAia ToTE.

H axpipnc petdoppaon «dev eivar gov TN TOV oV, 0ALL TOTE» OEV EYEL KAVEVQ
vONua 6To EAAMNVIKG, Kt £T01 KaTtéPuya o€ Tapadeon/eneEnynon npocHitovtag to
pnua «Ba copfeir.

00:20:24,640 --> 00:20:28,440
- What are the things that we can do to make it as good as possible?
- [log pmopovpe vo Bertidcovpe T KatdoToon;

H mopambve oiioyn oev Nrtav emPePAnuévn, oAld motedo OTL meTv)Oivel va
TEPLYPAYEL LLE KAADTEPO TPOTO TNV TPOTOCT).

00:18:13,700 --> 00:18:17,580
-The impact of our actions are starting to hit home.
-O1 emodpdoelg Tov TpdEedv pog apyiovv va ppickovv 6toyo.

To «hit home» givar o ékppacn mov dev ¥PNOILOTOLEITOL GTO EAANVIKE KOl EPOGOV
VILAPYEL OVTIGTOYN PPECT| TOV VO, KAAVTTEL TO VO, YPNCOTOMONKE AVT.
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SOUQovVe. LE TO GLYKEIUEVO HETEQPPOCO TIG akOAOVOEC AEEEIC JPOPETIKA OTOV
KpiOnke eQkto.

ITAPAAEII'MATA

00:01:43,350 --> 00:01:47,730
- Scientists say we must implement these solutions immediately.
- O1 emotpOVEG AEVE TG TPEMEL AUEG, VO EPOPULOGOVUE OVTES TIC TPUKTIKES.

00:02:05,600 --> 00:02:09,360
-who have found the solutions
-mov PpNKav T AVCELS

00:33:34,780 --> 00:33:37,900
- Recently researchers have figured out what solutions
- [Ipoc@dtmg, epeuVNTEC AVOKAAVYOV TOLEC EVEPYELES

O 6pog «solutions» onuaivel Kuping «Adoeicy aAAG 6TOVG VITOTITAOVG TO UETAPPOCH
HE TOVAAYIGTOV TPELG O1UPOPETIKOVS TPOTOVS (Guvmvouuia), oyt LOVO Yo TV OmoPLYN
EMAVOANYE®V, OAAG TPOKEEVOL VO Etval ELPOVIC N GLUPOATY TV avOpOTOY 6TV
TPOCSTADELD TNG SLAGMOTG TOV TAUVITY).

00:19:55,560 --> 00:19:57,320
-This fire started at night,
-Avt N Tvpkayld Eexivnoe 1o Ppadv...

00:19:30,060 --> 00:19:33,100
- 1 think at the height in the early days of the fire
- 21V KopOHQ®oN TS POTLAS TIC TPAOTEG NUEPEC. ..

To wodvvapo g Aééng «fire», 610 onueio avtd TovL vIoKOVTEP, NTav 1 AEEN
«moprayioy. Opog TPooTadnco va amoeLY® TV exavainymn g AéEng, Kabdg
AVOPEPETOL TOAAEG POPES, AVTIKAOIGTOVTAG TNV LE TNV AEEN «paTidy dmov giye MOM
TEPLYPAPEL 1 EKTACT TNG KOTAGTPOPTC.

00:22:58,100 --> 00:23:03,390
- and converts it to oxygen and plant matter or organic carbon.
- KOl TO PETATPENEL GE 0EVYOVO KOl PLTIKN VAN 1] 0pYOVIKG GvOpaKa.

00:41:50,510 --> 00:41:54,100
- So organic farms
- O1 Broroyikéc kaAMépyeteg
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H AéEn «organic», petappaleton o¢ «fioloyikocy, OU®C 6To EAANVIKA, HOVO GTI
Oeticéc emomueg ypnowomoteitar 0 Opog «opyovikogy. I' avtd 1OV AOYO KO
YPNOWOTOWVUE TN PPACT «Sroloyikés KaAligpyeiesy, aAld oL T @pdon «fioloyiko
avlpaxay.

00:34:06,000 --> 00:34:08,380
-phytoplankton, kelp in the oceans
-0TO PLTOTAQYKTOV, GTA PUVKLY TOV OKEAVOV.

00:47:25,900 --> 00:47:29,100
- So kelp is this beautiful seaweed
- O kéhmigg lval avtd 10 VITEPOYO £100G PLKI0V.

210 TOPAOELYHO OVTO, YPNOCIOTOINCH TNV TPATY TEPIMTOGON, TOV YEVIKO OpO
«PUKLOY KO OYL «OTIC KEATTIEG TV wKeav@Vy, KaBdg Ba NTav wiaitepa 6VGKOAO Yo
tov ‘EAMnva Bgatn va KoTovoncel Ty vvoll ouTh, VO oTNV OgDTEPT TEPITTMON)
HETAQPOCO MG «KEATIESY AOYOL TNG EMEENYNONG OV OIVETOL GTNV GLVEXELNL TV
VROTITA®V.
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Over the last 250 years
we have, in effect ,conducted

the largest
science experiment in history.

Since the advent of
the Industrial Revolution,

we have burned over
1. 4 trillion tons of carbon

into the atmosphere.

It has changed life on earth
as we know it,

especially in the Arctic.

The melting of the world's
snow and ice

has now triggered multiple
climate tipping points ,

threatening the very existence
of life on earth.

Yet this disturbing future
need not be set in stone.

We have long had alternatives
to fossil fuels.

But more recently
we have actually discovered how to pull

Ta teAeutaia 250 xpovia
oTNV ouoia, EXOUMNE EKTEAEOEL....

...TO HeyaAvutepo
EMLOTNHOVIKO TIEipaLa TG LOTOPLOC.

Amo tnv éAeuon
™G Blopnxavikng Emavaoctaong...

...EXOUHE KAYPEL TAVW amno
1 .4 TploeKATOUPLO TOVOUG AvOpaKaL...

...uéca otnVv atpdcdapa.

‘Exel aAAGgeL Tn {wn pag
navw otn M...

...kupilwg otnV ApKTIKN.

To AuwoLpo Tou XLovioU
KOl TWV TTAYWV 6'0A0 TOV KOOUO...

...EXEL MPOKAAECEL TOAANQITAQ
Kplowa onpeia ..

...anelAwvrag tnv Umapén {wng otn yn.

‘Opwg, aUTo TO AVNOUXNTIKO
HENAoOV Sev eivau apetapAnto.

‘EXoupE tpooPaon 6w Kot Katpo
o€ EVAANOKTIKA OPUKTA KAUGLULOL.

AA\G poodata avakaAvPpape
TOV TPOTO VA SLWYVOUHE...
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carbon
out of the atmosphere.

Giving us a chance at reversing
climate disruption.

If we are able to reverse
climate change in time,

it would be an unprecedented
achievement in human history.

But the clock is ticking.

Scientists say we must implement
these solutions immediately.

At this critical turning point,
we must give a voice

to the impartial experts
who have presented us

with the facts they have spent
a lifetime to uncover.

It is their time to be heard.

They are the scientists,
researchers and innovators

who have found the solutions
to preserve the very life

of our shared world.

...Tov avOpaka £§w amno tnv atpocdatpa.

Aivovtag pag tnv eukatpia va avatpéPoups
TepBAANOVTIKEG SLaTapayEq.

Av KatadEpOUE, EyKaipwg
va avatpéPoupe TNV KAtk aAAayn...

...0a gival éva npwtoyvwpo
enitevypa otnv avOpwrvn wotopia.

AAAQ Ta teplBwplLa oTEVEUOUV.

O emioTtroveG AéVe WG MPEMEL
apeca va epopUOCOUHE QUTEG TLG
TUPOLKTLKEG.

Z'aUTA TNV KPLOLAN KOUTTH
NPENEL VA SWooUHE dwVA...

...0TOUG APEPOANTITOUG EL6LKOUG
TIOU poG mapouciaoav...

...TOL YEYOVOTO IOV
népaocav pa {wn ya va avakalvpouv.

Eival n wpa va akoucTtouv.

Eival oL EMIOTAMOVES,
OL LEAETNTEG KOl OL TPWTOMOPOL...

...TIOU BprKav Tig AVCELG
ywa va dratnpriooupe tn {wA...

...0TOV KOO}LO TTOU LoLpalOHaoTE.
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Rocky Mountains
Colorado

There is a couple different projects that
require manual sampling.

So one of them
is the long-term CO2 record.

And the way it's set up,

you still need a person to come physically
take the sample every Tuesday.

I'm the person
that gets to go in the Sno-Cat

to take the measurements.

We want to keep that
long-term record going

the way it's always been taken.

Monitoring and tracking what
we're doing to our atmosphere

is a serious and difficult endeavour.

For the last 50 years,

dedicated researchers
from around the world

travel weekly
to the same locations,

Bpaxwén Opn,
KoAopdvto

YndpxXouv KATOLEG MEAETEG OV
arnattouv xelpokivntn detypatoAnyio.

M art' autég ival
n pakpompdaBeoun kataypadn tov CO2.

'ETOL OTWG EXEL EYKOATOOTAOEL...

...XpeLaletal n pucikn napovoia
ywa tn AqUn dgiyparog, kabe Tpitn.

Eyw ipat avti
TLOU TINYQLVEL PLE TO EKXLOVLOTIKO...

...yLOL VOL TUALPEL TLG LETPHOELG.

O£AOUME VO KPATHOOULLE...

...Tov 810 Tpomo otnv Kataypadr).

H napakoAouOnon Kai n kataypadr)
TWV EVEPYELWV O oTNV atpoodatpa...

...elvat éva cofapo
Kot 8UOKOAO eyXeipnpa.

Ta tedeutaia 50 xpovia...

...0pOCLWUEVOL EPELVNTEG at'OAO TOV
KOGHO...

...Ta§Léevouv eBSopadLaiwg
oTLG i6LEG MEPLOYEG...
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taking samples
of greenhouse gases

that cause climate disruption.

So we're at about 11.500 feet at Niwot
Ridge

in the front range of the
Rocky Mountains in Colorado.

And this is NOAA's long-term
CO2 sampling site here.

It's the third longest
in the world.

So, these are the flasks
that we're gonna use

to collect our sample,
made out of glass.

And after we're done today filling them
with air, we'll ski 'em down to our office,

and then we'll take them down to NOAA's
office in Boulder where they get analyzed

along with similar flasks
from all over the world.

The reason we do it up here

and a lot of the sampling sites
are high up in the atmosphere

...aipvovtag deiypora
aepilwv Tou Beppoknmiov...

...TtoU MPOKOAOUV MePLBAAAOVTIKEG
SlatapayEc.

Eipaote ota 3.500 pétpa, oto Niyot Pud...

...OTNV MPWTN OPOCELPA
TwV Bpayxwdwv Opewv oto KoAopavrto.

Eival to onpeio deyparoAnyiag CO2, tng
NOAA.

Eival o tpito peyaAUtePO GTOV KOGHO.

AUTEG eivar oL PLAAEG
TIoU B0 XPNOLULOTIOLOOUIE. ..

...yta va oUAAEEoupe To Seiypa,
driaypéveg anod yvali.

AdoU Tig yeiooUE UE aépa,
Oa ti¢ Katefacoupe oto ypadeio pag...

...KolL peTa Oa Tig mape ota ypadeia
™ ¢ NOAA ntou Oa avaAuBouv...

...poli pe dAAeg pLaAeg am'oAo Tov KOGHO.

O AGYOG TIOU TO KAVOULE E6W...

...OTIWG KoL GAAEG SELYLATOANTITIKEG
tonoBeoieg ov sivan PnAd...
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is the air up here
is well mixed

so you're getting a good sample
of the whole atmosphere.

There's the little inlet
on the roof.

When | turn on the pump

it's gonna suck the air
into these flasks.

This is actually the whole carbon cycle

and greenhouse gases,

and CO2 and methane
are the big ones.

When they took the first sample
in 1968,

it measured 332 parts per million.

And now we don't know what
this sample's gonna measure yet, but

it's probably
gonna be around 408.

So, it's a little bit
of an increase.

...Elva ylati o agpoag edw
€lvol KOAQ AVOLLENELYUEVOG. ..

...KOlL £TOL MALLPVOULE
KaAO Seiypa 6AnG tng atpuoodapog.

YrapyetL ja Likpn €i0odo¢ otnv opodn.

‘Otav avoi{w tnv avtAia...

...0a poudnéeL tov aépa péoa otig PpLaAeg.

AUTOG €ival oTNV TPOYLOTIKOTATO
0 KUKAOG ToUu avBpaxa...

...ToL aépla Tou Beppoknmiov...

...To 8L0&eidlo Tou avOpaka ko
TO HEOAVLO gival oL peyaAeg.

‘Otav nipav to npwto deiypoa to 1968 ...

...katéypae 332 pépn ava EKUTOUUUPLO
(ppm).

Aev EPOUpE aKOpO
Ta aroteAEcpATA TG LETPRONG AAAd...

...TuBavov va gival nepinou 408 .

YrapyeL jia ikpn avénon.
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And now I'm just
putting everything away

and getting it ready
for next week's sample.

National Oceanic and Atmospheric
Administration (NOAA)

One of NOAA's missions
since its inception

was to measure carbon dioxide
in the atmosphere

and other gases
that affect the carbon cycle.

Two samples are collected every week

from around the globe.

So we're looking to see how
these gases change with time.

And the way to do that is
to continuously collect samples.

Currently, we have
About 60 locations.

Most of the samples
are collected in remote areas

Twpa, Oa ta BaAw otnv AKPEN...

...kaw Oa Ta eTopdow yLa
™V ENOpeVN SetypatoAnyia.

ApepLKavVIKN YIinpeoia
Qkeavwv Kat Atpoocdatpag (NOAA)

Mua amo TG apXLkéG anootoAég tng NOAA...

...itav n p€tpnon tou Stoeldiov
TOU avBOpaka otnv atudcdaipa...

...kolt GAAWV aepiwv nou
enNnpeA{ouv Tov KUKAO Tou avOpaka.

Avo dsiypata culAéyovtat
KAOe eBSopada...

...at'0Ao Tov KOouo.

'Etol, €€€TA{OUHE WG TA AEPLOL

aAAaouv pE TOV XpOVo.

MNa va emtevy Bl auto,
OUAAEYOULE oUVEXWG Selyparta.

Twpa, £xoupe nepinou 60 tonoOeoisq.

Ta neplocotepa deiypota cuAAéyovral
OO OUIMOUOVWEVEG TTEPLOYEG....
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away from population centers.

And we measure them
on this set of instruments

for six gases
that affect the carbon cycle.

Those gases are carbon dioxide,
methane,

carbon monoxide , molecular hydrogen

nitrous oxide

and sulfur hexafluoride.

This system runs five days
and five nights a week,

24 hours a day.

So what I'm doing right now

is putting the air samples
on the manifold

and start the measurements.

... LOKPLA ATTO OLOTIKAL KEVTPOAL.

OL LETPNOELG KOG
yivovtal ¢'autd ta epyaleia...

.yla €€L agpla ou
ennpeAalouv Tov KUKAO Tou avBpaka.

Ta aépla autd givo to
S10&eiblo Tou avOpaka, To pedavio...

...TO LoVvo&EiSlo Tou avOpaka,
TO HOPLOKO USPOYOVO...

...To UTto€EidLo Tou alwtou
Ko to e§adpBoprovyo Beio.

To oUoTNUA QUTO TPEXEL
TEVTE PEPOVUYTA TNV EBSopada...

... 24 WPEC TNV NUEPQL

AUTO TTOU KAVW TWpA Eival...

...va BaAw ta Seiypata
TWV aePiwV oTOV CWARVA...

...KolL val EEKLVAOW TILG LETPAOELC.
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And then | can walk away.

| lead NOAA's Global Greenhouse
Gas Reference Network.

The aim of the Global
Greenhouse Gas Reference Network

is to provide data
that are fully calibrated,

carefully quality controlled
and documented.

Data that will still be
fully credible

a hundred years from now
and longer,

so that as climate change
is happening now

and in the future

over the earth,

there will be information

for scientists

that they can really trust

so that they can diagnose

Kot pETA pmopw va anmoywpenow.

AlevBUvw to Naykocuo Aiktuo Avadopdg
Agpiwv tou Oeppoknmiov tng NOAA.

O okomag Tou Alktuou autou...

...€lvat va tapéyxel bedopéva
OV €lva MANPWG pUBLOHEVAL...

...TIOLOTIKA EAEYUEVA KO KOTOYEYPOLLUEVAL.

AeSopéva ou Oa eivat
aKOpa MARPWG AfLOTLOTAL...

...0€ 100 xpovia
amno TwPA KAl MTEPLOCOTEPO.

‘ETol, N KAlpotik aAAayr
Tou ouppaivel Twpa...

...kt Oa oupBei otnv Mn...

...0a givar mAnpodopisg yra Toug
EMLOTAOVEG...

...TIG oTtoleg Ba
UITOPOUV VO EUILETEVTOUV. ..

...£TOL WOTE va LOPECOUV va Bpouv
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what actually happened

and how climate change
actually happens, how it works.

So modern CO2 measurements

were initiated by Dave Keeling,

a description situation
of oceanography.

Around 1956, he started
measuring

along the west coast.

He saw that during
mid-afternoon

wherever he was,

he found pretty much the same
concentration everywhere.

And so it got into his head

the idea that maybe there's something

that we can call a background
concentration.

He started continuous
measurements then

TLTPOYHATIKA CUVERN...

...KOWL TLWG N KALpatikn) aAAayn
cupBaivel, nwg Asttovpyei.

OL oUYXPOVEG HETPAOELG TOU CO2...

...§ekivnoav ano tov NtéB KiAwyk...

...pa epypadn g
KOTAoTaoNG TNG WKeavoypadiag.

To 1956 nepinou, EEKiVNOE TIG LETPAOEL...

...KOTA {AKOG TNG SUTIKAG OKTAG.

Napatipnoe 6tL Katd
TN SLAPKEL TOU OMOYEVUATOG. ..

...OTIOU Kall av ATav...

...UTAPXE nepinouv
n i cuykévtpwon navtou.

'EToL, OKEDTNKE WG UTLAPXEL

KATL TO OTIOL0 UMOPOUHE...

...VOL TO OVOULAOOULE UTTOYELXL
CUYKEVTPWON.

Tote, APYLOE CUVEXELG LETPNOELC...
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at Mauna Loa Island of Hawaii

and on the coast of Antarctica.

The last ice age
at the end of that glaciation

from 20,000 to 11,000 years ago,

CO2 increased by about 80 ppm

from 200 to 280, roughly.

It was very slow.

It took 6.000 years

for CO2

to climb the 80 ppm.

Six thousand years!

In pre-industrial times,
so before 1850,

CO2 was close to 280 ppm.

And now of course
we see 2ppm per year.

...0T0 vnot Maouva Aoa tn¢ Xapan...

...KOlL OTNV OKTH TNG AVTAPKTLKKG.

H teAeutaia EMoOXA TWV MAYETWVWV,
OTO TEAOG TNG TLOLYETWVOMOINONG...

... 20,000 £w¢ 11,000 xpovia mpLv...

...Tto CO2 auénBnke nepinov 80 ppm...

...aro 200 os 280, mepinovu.

‘Hrtav noAu apyn.

Xpewaotnkav 6,000 xpovia...

...ytava avéBeLto CO2 o 80 ppm.

6,000 xpovia!

ZTnVv npo BLOUNXOAVLIKA EMOXN,
énAaén npwv to 1850 ...

...to CO2 Atav kovtd ota 280 ppm.

Twpa, Ppuoikd, avfavetal 2ppm Tov Xpovo.
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That increase was due 100%
to human activities.

The spike that we now see,

compared to most
geologic history,

I call it an explosion.

It's...

It's like instantaneous
in geologic time scale.

Carbon has increased
dramatically

since the Industrial Revolution.

But what does that
actually mean for all of us?

What we have learned
is that excess carbon

creates climate disruption.

It changes the weather patterns

and life support systems

Auti n avénon odeiletal 100%
OTLG avOpWTLVEG SpaCTNPLOTNTES.

H kopUdwon nou BAEMOUVNE OHEPQ...

...OUYKPLVOHEVN HE TNV YEWAOYLKA
wotopla...

...€lvou pa €kpnén.

Eivat...

Eival akaplaia oto
YEWAOYLKO XPOVOSLAYPOLHL.

O avOpakag avénOnke SpapaTIKA...

...QTtO TNV Blopnxavikr Emavaoctaon Ko
UETA.

AAAQ TL onpaivel otnv
TLPOLYLLOTIKOTNTOL OLUTO YLOL ERLAG;

AUTO Tov ££poU e gival
ot o mAgovalwv Avpakag...

...TlPOKAAEL KAtpatiki Statapoyn.

AAATEL TOL TPOTUTIAL KOUPLKWY GUVONKWV
Kot To sUothpa urtoothpLéng thg Lwrg...




upon which society
depends to survive.

We have always known

that there's a toxicity
associated with fossil fuels

but we'd always thought that
it was basically a toxicity

that would affect humans, you know,
or other individual life forms.

It's really only in the within my lifetime
certainly

that it has become
frighteningly apparent

that the accumulation

of carbon in the atmosphere

has caused it to warm up.

This greenhouse effect,
this toxicity,

impacts the life systems
of the planet as a whole.

And you know, once | got that

...an'to onoio e§aptaron n emBiwon.

Navta yvwpilape 0tL uTtpXe TofIKOTNTA. ..

...OUVEESEEVN JLE TA OPUKTA KAUGLUAL...

...0AAQ TILOTEVAUE TTWG N TOELKOTNTAL. ..

...EMNPEale Toug avBpwnoug
1 &dAAeg popdeg Twng.

Movo ta tedeutaia xpovia...

...EXEL ylVEL TpOUOKTIKA EEKAOOpO...

...0TL 1| GUOOWPEUGCH TOU
avOpaka otnv atpocoaipa...

...T(POKAAECE TNV UTtEPOEpLaVON.

To ¢pawopevo tov Beppoknmiou,
n to§IKoTNTA AUTH...

...EnNpedaleL Tnv {wn
oAGKAnpou Tou MAavATN.

‘Otav to cuveldntomnoinoa autd, ota péoa
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back in the mid-90s,

I had to start talking about it

and we've been
talking about it ever since.

When we talk about
dangerous planetary warming,

we're referring to something
akin to a two degree Celsius,

that's about three and a half
degree Fahrenheit warming of the planet

relative
to pre-industrial times.

That is where we start to see
some of the worst

and potentially irreversible
impacts of climate change.

Substantial melting
of the ice sheets

and associated substantial rise
in sea level,

permanent droughts

tou '90...

...apxLoa va to ouintaw...

...KOLL KOOl TO CUINTALLE OTLO TOTE.

Otav Adape ya emikivéuvn
unepBépuavon Tov mAavATn...

...avadepopaocte o€ 2°C...

...0nAadn nepinou 3.5 °F
avgnong tng Beppokpaociag...

...0E OXE0N ME TNV
PO BLOUNXAVIKE EMOXA.

Tote, EekwvRoape va
BAEMOUME MEPLKEG ATT'TLG XELPOTEPEG...

...KOIL TIO VOV [N OVOLOTPEYLUES
EMLEPAOCELG TNG KALLOATIKAG AAAQYAG.

ZNUOVTIKO ALWGLUO CTPWHATWY TTAYOoU...

...TLOU GXETI{ETOUN HE TNV
avodo tou emunédou tng Odlacaoag...

...LOVLLLEG ENpaCiEC OTIG MEPLOXES
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in mid-latitudes,

and the list goes on.

Well, catastrophic would be
we melt the major ice sheets,

the Greenland ice sheet
and the West Antarctic ice sheet

as all the major coastal cities
of the world are flooded.

You've got less land.

You've got environmental refugees.

Some people leaving those regions.

People leaving the tropics

because it's getting too hot
for human habitation.

It's getting too hot
for agriculture.

Crops in the tropics will decrease
dramatically in their productivity.

Héoou yewypadikol MAATOUG...

...ka n Alota ouveyiletat.

Oa Atav KataotpodLko vo ALwoouvV
TO HEYAAUTEPOA OTPWLOTA TTAYOU...

...tnNG Fpolhavédiag
KO TNG AUTIKAG AVTAPKTLIKAG...

...kaOw¢ 6Aeg oL mapaBaldooleg
TLOAELS TOU KOOHOU Ba mMANppupicouv.

Oa £xoupe AyotepN yN.

Oa £xoupe eptBardoviikouc tpooduyeC.

Karmotol avBpwrnot
Oa adrjoouv TIG MEPLOXEG QLUTEG.

AvBpwrnol Oa adprioouV TIG TPOTILKEG
TLEPLOXEG...

...ytati o KAipa Oa givo
TOAU Ogppo yLa va KatoknBouv.

To KAipa Ba givor TOAU Bgpd yia thv
YEWpyia.

OL008¢LEG oTIG
TPOTUKEG TLEPLOXEG Ba peLwBoUV Spapatikd.
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In short you're looking
at a world with less land

less food, less water
and more people.

And that's a recipe for
a national security disaster.

INSTAAR Radio Isotope Lab

University of Colorado, Boulder

I work on the carbon cycle.

Tasks that I've taken on
for more than 30 years

and truth be told I figured we would have
done something about this

20 years ago and | could be off
doing something else

but I'm still doing,
what I'm doing.

South Coast,
Iceland

Ev cuvtouia,
Oa £xoupe £va KOO0 HE AlyOTEPN YN...

...Alyotepo paynto, Alyotepo vepo Kat
TLEPLOCOTEPOUG OLVOPWMOUG.

AuTn elva n ouvtayr yla
NV Kataotpodn tnG EBvikAG achaAeLag.

lvotitouto ApKTKAG Kot AATUKA G Epeuvag,
Epyaotiplo Padloicotomnou

Navenotipuo tou KoAopdvro, MmtoAvtep

AoUAeUW TTAVW oTOV KUKAO TOU avBpaka.

Mua arnootoAn nov avélapa rpwv anod 30
Xpovia...

...KolL yLa va gipon eLAKpLVAgG,
nioteva nwg Oa iyape KAVEL KATL YL'AUTO...

...TPWV amno 20 xpovia,
Ko Oa £kava KAt Ao Twpa...

...0AA@ aKOpO KAVW To iSto.

Nota AkTA,
lohavéia
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If you think about
the relationship between carbon dioxide

and sea level

there's a couple of interesting
points in that relationship.

One of them is when CO2 goes up
to roughly 400 ppm,

that is warm enough that we
melt off

chunks of Antarctica
chunks of Greenland.

And those chunks are the chunks that are
what we call marine base.

So the base of the ice sheet
in West Antarctica

is below sea level

because it's pinned to the sediments.
And once it starts to melt it's one of these

freight trains.

We don't know how this thing is gonna
stop.

Av okepTOUHE TN OXEON
HeTagL Tou dLogeldiov Tou AvBpaka...

Kol Tou emunédou tng 6dAacoag...

...UTtapxouv Kamnota evdlapépovra onueia.

‘Eva arnt'auta ivot otL otav
1o CO2 avePaivel nepinov ota 400 ppm...

...Elval apketd Ogpuo ya va AlwoeL...

...KOHPATLO TNG AVTAPKTLKAG
Ko tn¢ Mpothavéiag.

AUTA TO KOPLLATLOL
ta ovopaloupe Baldacaoia Baon.

‘ETol, n BAon OTPWUATOG TTAYOU

otn AUTIKr) AVTOPKTIKN)...

...Elva KAtw arn'to eninedo g
OdaAaocoag...

...ytati otnpifetan ota Wpora.
Otav £ekivacel va ALwveL

glval oav £va TPEVAKL TOU TPOHOU.

Aev §€poupe nwe Oa GTOUATHOEL.

48



And we're dangerously
at that point right now.

The other threshold is somewhere around
six to seven hundred ppm CO2.

That's warm enough,
that there is no more ice

land ice on the planet.

And you have about
80 meters higher sea level.

We are on our way to six, seven hundred
ppm.

But | think that's one of those
interesting threshold moments

in our relationship
with the planet where

are we gonna push
the climate system so far out of balance

that we threaten the melting
of all land ice?

Yeah it has changed.

BplOKOMOOTE, EMIKiVOUVA KOVTQ,
G'auTo To onpeio.

To enopevo opto tou CO2
glvaw nepinov ota 600 pe 700 ppm.

ApKetr) BepuodtnTa WOTE
Val LNV UTLAPXEL GANO TTAYOG...

...XEpoaia éktaon ndyou otov MAAVATH...

...kaw epinou 80 pétpa
uPnAotepo eninedo OadAaocoag.

Odnyoupaocte ota 600 pe 700 ppm.

AAAQ TiLoTeLW OTL Elva
OUTT'TAL TTLO ONLOVTLKA oNEiaL...

...0TH OX£0N MO LLE TOV TTAQVATN.

Oa NECOVLE TO0O
TO KALHOTIKO OUOTNLO EKTOG LOOPPOTILQL...

...WOTE va ane\nBei
TO ALWOLHO TWV XEPOULWV AYWV;

'Exel aAAGEEL.
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Icelandic nature is experiencing change
because of climate change.

This is quite visible in
the south coast for example.

Our largest glacier,
Glacier Vatnajokull

or Water Glacier
if you translate it directly

has also retreated quite a lot.

There is one
very interesting observation

that everybody noticed when
they drive the south coast now

and that is that they drive over
the longest bridge in Iceland

almost one kilometer in length

and there is
almost no water under it.

So you think, OK,
why building such a big bridge

H ¢Uon g loAavdiog
Blwvel TNV KAyotikn aAAayn.

Auth glvo apketa opath
OTN VOTLO OKTH, YLO TTOPASELY AL

O HeEYAAUTEPOG TTALYETWVALG,
0 BatvaylokouA...

... MayeTWVOAG VEPOU OE aKpLBn
uetadpoaon...

...EXEL UTIOXWPNOEL OPKETAL.

Yrdapyet pa moAu evéladépouvoa
nopatipnon...

...0Tou 6Aot avtiAn¢pOnkav
otav o8nyoulv ot VOTLA AKTH).

‘Otav dwaoyilouv
TN peyaAutepn védupa otnv lohavédia...

...EKTOONG Iepimou 1 XAH...

...KOlL ATTO KATW S€V UTTAPXEL KABOAOU VEPO.

Ikédteoal, yLati Extioov
Mta téoo peydln yédupa...
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for almost no water? ...EVW 8EV UMAPYXEL VEPO;

Well this is just climate change. Auth givon n KApotikr) aAlayr).
The river changed its course To notap aAAage tnv nopeia tov...
because of the retreat ...AOYW TNG UMOXWPNONG TOU TTAYETWVAL.

of the glacier.

So now we have 'EToL, TwPa £XOULE OUTO TO £i60¢
this sort of monument, Mvnueiov...

a symbolic thing of the past.
...va cUpBoAo Tou napeABovToG.

The Arctic is a profoundly
different place right now. H Apktiki Aoy, gival
€va evieAwg S1adopeTiko pépog.

In the Arctic,
the impacts of climate change Ztnv ApKTIKN,
oL TS PATELG TNG KALLATIKAG AAAQYAG...

are the most extreme.
...Elvat oL o akpaieg.

What scientists are finding is
that what happens in the Arctic Ot enLoTOVEG avaKAAu Y av
WG 0,TL CUMPBAVEL 0TV APKTLKA...

has major impacts
for the rest of the planet. ...EXEL TEPAOTIA EMiSpaon
oTOoV UNtGAoLno MAavATN.

| am working with measuring
greenhouse gases at the Arctic location AOUAEVW OTLG LETPHOELG
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TWV aepiwv Tou Oeppoknmniov otnv

ApPKTLKA...

and understanding how

the greenhouse gases ...KATAVOWVTAG WG TA A€PLOL TOU
Oeppoknmiov...

are changing over time.
...aAAAdfouv péoca ota Xpovia.

| am concerned about the increase
of temperature in the Arctic Avnouxw yla TV avénon
™G Oeppokpaciag otnv ApKTIKN...

and the impact this might have
on all the Arctic systems. ...KOlL TO QVTIKTUTIO TTOU MMOpEL
va £XeL 0'0Ao TO APKTIKO GUCTNHA.

But what | think is extremely
important to be aware of AAAQ 0UTO MOV TILOTEVW TTWG
€lval TOAU ONAVTIKO VO TTPOCEEOUE. ..

is that with the sea ice reduction
we have now ...Elval Mwg pe ™ peiwon
TOU OAAAGOLOU TTAYOU IOV £XOUME TWPA...

and all the other changes

...KOlL M€ TG GAAEG AAAQYEG...

you might change

the whole weather system ...uTtopEi vat aAAGEeL OAO TO KaLPLIKO
cluoTNuA...

and this has global impact.
...KOLL QUTO EXEL TTOLYKOGULO OVTIKTUTTO.

We know that the changes
that we see in Arctic N'vwpifoupe nwg ot aAAayEg
1toU BAETTOUE OTNV APKTLKN...
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does not only stay
in the Arctic.

Yeah I've been working on sea ice the last
50 years pretty much.

And the whole Arctic has changed
so much in that time.

Loss of ice, loss of not only
a loss of area of ice,

but the loss of the appearance of the great
ice fields of the past

with huge pressure ridges,
and very, very thick ice.

Really dramatic ice scenery
has all gone.

Last month | was up
in the Barents Sea

on a research cruise

in a region where normally you would have
quite a lot of multiyear ice.

We couldn't find
any multiyear ice.

...0€V HEVOUV OV oTNV APKTLKA.
AoxoAoupal pe Tov BaAdoolo nayo,

ta teAevtaia 50 xpovia nepinou.

'OAn n Apktiki £xeL aANAEEL
1000 TIOAU 6'auTO TO SLaoTna.

AnwAsgLa nayov,
OXL LOVO MG TLEPLOXAG TTAYOU...

...0AAG anwAela peyaiwv
TLEPLOX WV TIAYOU TOU TtapeAOOVTOG...

...M€ TI¢ KopudEG UPNANG Itisong
KOIL TOV TtaXV mayo.

ZNUOVTIKO TOTO TtAyouU £XEL OAO
efadaviotel.

Tov nponyoulevo pRva
fuouv otn OdAaocoa Tou MMAPEVTC...

...0'€Val EPELVNTIKO TAEiSL...

...0E JILOL TLEPLOXH OTIOU

KOVOVLKA Ba Ut PXE TTAYOG TTOAAWV ETWV.

Acev BpriKae TETOLO AYO.
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Historic Records

Sea Ice 6-15 Feet Deep

So the ice was all very thin 30 centimeters

thick.

The Arctic Ocean is no longer
a continent of ice

but something that becomes
just water in summer.

There is a real a huge loss
as far as beauty is concerned

but also as far as the physics
of how the planet operates.

The ice is disappearing
because the climate's warming

that's pretty obvious
that will happen

but there's much more to it
than that because in fact

lotopka Itoyeia

OaAdaoolog Nayog
180 - 450 €KATOOTA TLAXOG.

O ntayog ftav oAv Aentog, 30 ekatoota.

O ApKTIKOG QKeEAVOG SV MEPLEXEL TAEOV
nayo...

...0AAd KATL TO OTtoio yivetal vepo To
KaAokaipt.

Eival pa mpoy Lotk TEPAoTLA OMWAELY
ocov adopd thv opopdLd...

...0AA@ Kau yia thv puotkn,
yla TRV Asttoupyia Tou MAavATn.

O nayog e§adavifetal
yloti o mAavAtng unepBeppaivetad...

...0UTO eivar mpodavég 6tL Oa cupPet....

...0AA@ 8gv givan povo auto,
YLoTi 0TV TPAYUOTIKOTNTA. ..

...uTtapxouv toAloi GAAot
Hnxaviopoi avadpaong nou cuveyilovtoal...

you have many other feedback mechanisms
going on
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which cause the effects on the planet to be
far worse than just the retreat of the ice.

So the Arctic's warming up three times
faster

than the rest of the world

and the temperature difference
between the Arctic

and lower latitudes is getting less,

and that means that the jet stream
is getting to be weaker.

And as it gets weaker it goes from being
almost a straight line,

to becoming big lobes
reaching up north and south.

And with it when you have a lobe like that,

it means that,

polar air can come down to lower latitudes

thaniit

...KOL TTPOEEVOUV TTOAU XELPOTEPEG
EMUMTWOELG OTIT'OTL ) UTTOXWPENON TWV
TAaywv.

H Apktiki untepBeppaivetal
TPELG HPOPECG YPNYOPOTEPQL...

...O0lTLO TOV UTLOAOLTTO TTAQVATN...

...ka n Stadopa tng Oeppokpaociog
aVAUESA OTNV APKTIKH)....

...KolL ota YapunAotepa
YEWYpadIKA TAGTN LELWVETAL...

...KOlL QUTO ONMALVEL OTL
0 aepoxeipappog Oa eival mo aduvapog.

‘Ooo anoduvapwvetat,
aAAalel ano pia oxedov euBeia ypopuy...

...0€ peyaAoug AoBoug
TIoU arAwvovtal BOpeLa Kal VOTLL.

H Umtapén avtol Tou AoBov onpaivel OTL...

...0 TIOAIKOG aEpOG UIOPEL va KOTEPEL
o€ YopunAotepa yewypadikd Adth...
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normally reaches, in one sector,

and then in the sector
to the east or west of it

you've got warm air,

going up north further than it should do.

So you're getting
bizarre weather extremes

which of course everybody's
been commenting on.

The trouble is where
these air masses

are causing such extreme changes
happens to be the latitudes,

at which you have
the maximum food production.

Suddenly our ability
to feed everyone is being affected

by these polar changes.

You can't take
that amount of ice away

‘EToL, £XOUNE aKpaio KaLPKA Goavopeva...

...OlTLO TO KOWVOVLKO, G'éval TUAML...

...KOL LETA OTO TUA QL
arno tnv AvatoAn | tnv Adon...

...EXOULE OepLO aépal IOV KLVELTOL

1o BopeLa ar'otL KAVOVIKA Ba EMpeTe.

...TaL ontoia 6ot oxoAtalouv.

To npoBAnua giva
OTL QUTEG OL AEPLEG MATEG...

...T(POKAAOUV TOGO OKPALES
aAlayEég o yewypadika Aarn...

...ME TN peyalvtepn
nopaywyr tpodipwv.

ZadpviKa ENMNPEATETAL N IKOWVOTNTA
MO va TTopEXOULE TpodH 0 OAOUG...

...OTTO AUTEG TIG MOALKEG aAAay£EG.

Aev unopeicg va

OMOMAKPUVELG AUTH TN TOCOTNTA TAYOU...
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without affecting
so many other things.

Arctic’s Strongest Sea Ice Breaks Up for the
First Time on Record

The impact of our actions
are starting to hit home.

Scientists' predictions

are now coming true sooner than expected.

We are tragically suffering
through severe storms,

droughts, floods and fires

that are progressively becoming

more intense and more unpredictable.

Red-Hot Planet: All — Time Heat Records

have been Set all Over the World

The World is Hot, on Fire, and Flooding

Climate Change is Here

...XWpi¢ va emnpeactolv mMoAAd GAAa
TPAyHoTaL.

"0 no duvatog Baddoolog nayog
™G APKTIKAG, OTTAEL YL TtpwTn $opd ot
Xpovika'.

OL eETUS PAOCELS TWV MPAEEWV
pog apyifouv va Bpiokouv otoxo.

OL tpoPAEYPELG TWV EMLOTNUOVWV
enaAnBgvovtal vwpitepa arn’'to
OLVOLLLEVOLEVO.

Ynod£pou e oo LOXUPEG KATaLYiSE...

...§npaoieg, MANUUUPECG KAl PWTLEG...

...OL OTtOlEG oTadLOKA YyivovTo
TTLO £VTOVEG KOlL TILO O POPAETTEG.

"KOKKwog - Zeotog MAavAtng
Pekdp uPnAwv Beppokpaciwv...

...0'0Mo ToV KGopO,
TNV nponyoUuEevn efSopdada’.

"0 nAavnTNG Eivat KOWTOG,
dAéyetal ko TAnpUpileL.

H kApatik aAAayn sivat edw".
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The 2018 California Wildfires as Seen from O tupkayLEg Tou 2018 otnv KaAwpapvia

Space onwg daivovron an'to SLtacTnua.
AUGUST 2018 Alyouotog 2018
Hottest Month Ever Recorded On Earth "0 Mo KAUTOG HRVOG

OTNV KATOYEYPOUUEVN LoTopla".

The Only Thing Fire Scientists Are Sure of: "0 Emwotrpoveg eivat oiyoupot
This Will Get Worse OTL Ta XELPOTEPA EpXOvTaL”.
Santa Rosa Zavta Péca

California, 2017 Kahdpopvia, 2017

Fires started OL pwTtiég Eekivnoav

almost simultaneously in multiple places. oXedOV Tautoxpova os MOANG MEpn.
Over 7,000 structures Kataotpadnkav navw

were destroyed Ano 7,000 KATOOKEVEG,...

and about 3,000 homes. ...kaw epinov 3,000 omitia.

| think at the height Ztnv Kopudwon

in the early days of the fire ™G PWTLAG TG MPWTEC NUEPEG...
maybe about 100,000 people ...Tepinov 100,000

were evacuated. AvOpwroL anopakpuvenkav.
It's a collective trauma. Eivat £éva cuAAOyLKO Tpavpa.
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Sounded like a war zone,
looked like a war zone.

They talk about the Hanley Fire,
it took a day to get here.

It burned about the same footprint,
but it took about a day.

It burned less than 200
structures.

This fire started at night,

made it to Santa Rosa in four,
four and a half hours,

and there's no comparison
other than the footprint.

Cal Fire Incident Management Team
came here to help run this incident

and he just shook his head
and said

"Man, I've never seen
anything like this.

and I've been doing this

AkoUyovtav Ko ELoLoe LE EUTOAEUN
{wvn.

H mupkayld tou XEVAeL

XPELAOTNKE HLa HEPA VIO VAL PTACEL ESW.

Adnoe 1o idlo anotinwpa
OAAQ XPELAGTNKE IOl LEPOQL.

‘Ekae Atyotepeg ano 200 KATOOKEVEG.

AuTn n nupkayld Eekivnoe to Bpadu...

...£dtaoe otn Zavra Péca
O€ TEGOEPLS |LE TEGOEPLOT LLOL WPEG...

...KolL 8V UTAPYXEL Kol
oUYyKpLoN TAPA LGVO TO QIMOTUTIWLAL.

H opada Slaxeipiong nupkayLwv
™¢ KaAipopvia npbe yia va fondnost...

...KOlL 0 apXNYO¢
amnAd KoUvNnoe to KepAAL Ko ETE...

"Agv €Xw {avadel mMoTE KATL TETOLO...

...KOLL TO KAVW aUTO TOAU Kopo."




a long time."

So that's not Aev gival akplpwg napnyopo...
terribly comforting,

but that's where we're at ...a0AAd ¢'auto

right now. TO ONMEio ElpOOTE TWPA.

If we keep having these wind events how Av cuve)xiocouv autd ta pavoueva,

do we protect our citizens? nwe Oa TPOOTATEVOOUHE TOUG TTOAITEG;
How do we protect Nw¢ O MPOOTATEUCOULE TIG UMOSOMES LaG;

our infrastructure?

What are the things that we can do to make Nw¢ popoupe

it as good as possible? va BEATLWOOUE TN KATAoTOON;
We've been through four, ‘EXOUME 6w Kal

five years of drought. TEOOEPA E MEVTE XpOVLa, npaocia.
That drought stresses Autn n §npaocia

all the brush all the trees. TELEL TOUG BAapvoug, Ta Sévtpa...
And the winds at Geyser Peak, ...kolL oL Avepol an'to Nkéloep Mik...
on one of the weather station, ...kataypadnkav arn’ tov otaduo
was clocked at 180 miles an hour. (oG ota 180 piAia tTnv wpa.

And I don't know what you do Aev EEPW TLKAVOUUE

with those kinds of winds. O€ TETOLOU £i60UG aVENOUG.

When something catches on fire ‘Otav kdtL navel pwtid...
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it's all you can do to try ...TO HOVO TIOU UTIOPELG VO KAVELG

to figure out where it's going, glvau va kataAapeig tnv katsvBuvon...
and how fast ...KalL TV TOUTNTA

it's gonna get there. ME TNV omoia Ba praoet.

I never would have thought Noté dev niotePa OTL Lot

a fire would come out of the hills, dwtid Oa £Byoauve amnod toug Addoug...
and run the flats in Santa Rosa. ...ko Ba £TpeXe Mpog

Ta Stapepiopata tng Zavra Pooa.

I really didn't. Mot MpayHaTKA.

Cars were being flipped over. Ta autokivnTa ATav avanodoyuplopéva.
There were shoebox chunks YTrpXov KOpHATLO oo

of, you know, embers KOUTLA TTOTTOUTOLWV, OTAXTEG...

that were being carried ...TIOU Ttponyouvtav tn¢ GwTLag.

well ahead of the fire.

You'll see there's some trees where all the Yndpyouv dévipa
limbs are just they're snapped off. OTIOU OL KOPOL TOUG £XOUV OTLAOEL...

They're not burned off, ...0¢8v gival kapévol aA\d oracpévol.
they're snapped off.

These natural disasters AUTEG oL HUOLKEG
are so common how KaTaoTpod£G Eival TO00 oCUXVEG ALOV...
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that people know it's gonna
happen to their community.

It's not like a matter of if,
but when.

It is a wake-up call
to everyone that climate change is here

and that you need
to plan for it.

Climate disruption is causing
arise in extinctions today

but this isn't the first time.

Scientists studying
geological records have shown

there is a connection
between spikes in carbon

and the past five
mass extinctions.

There is a natural law
that the carbon cycle

affects the fabric of life.

...Ttou oL avBpwmol §€pouv
ot Ba cupBei otn KOWATNTA TOUG.

To {Atnua dev gival
av 6a oupBei, aAla note.

Elvou éva KOOV AKL TtpoG GAoUG,
OTL n KAwpotikr) aAAayn eivon €dw...

...KOIL OTL TPEMEL
va untap&etL oxédlo Spaong.

ZAuepa, n dratdpagn Tou KAipatog
npokalel avgnon otnv e§adavion eLSwWV...

...0AA@ 8gv eivan n mpwtn ¢dopa.

EMLOTANOVEG TTOU PEAETOUV
YEWAOYKEG KataypadEG EVIOTIOAV...

...TIWG UTLAPXEL oUVSEDN
HeTAEL TG adEnong tou avOpaka...

...KOLL TOUG TTEVTE
teAevutaioug paiikoug adaviopoug.

Eivat o vopog tng ¢puong,
omov o KUkAog Tou avOpaka...

...EMNPealeL To mAaiolo thg {wng.
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Every time there has been
a massive increase in carbon

the web of life weakens
and sometimes collapses.

MIT
Earth, Atmospheric & Planetary Science

I've been working on the way
in which the carbon cycle

is associated with the
occurrence of mass extinctions

and whether the carbon cycle can undergo
instabilities associated with them.

So the carbon cycle
is where life and the environment interact.

You can think of it as one grand loop
between photosynthesis,

which is a process that takes carbon dioxide
out of the atmosphere

and converts it to oxygen
and plant matter or organic carbon.

KaBe dopd mou unnpée
TEpAOTIO aUENnon Tou avBpaka...

...T0 8ixtu tn¢ {wng e§aoBevel
Kol LEPKEG POPEG KATAPPEEL.

Texvoloyiko Ivotitoito MacayxoucEtng
(MIT)

AoUAEUW TTAVW OTOV TPOTO
JLE TOV oTtoio o KUKAOG Tou avOpaka...

...OXETi{eTOL pE TO CUUPAV
TWV LO{KWwV adaviopwy...

...KolL av 0 KUKAOG Tou avOpaka udictatat
aotaOeleg MOV oxeTi{ovTal ['autouG.

O kUkAog Tou avOpaka gival To onueio
omnou n {wn e To nepBaiiov
aAAnAemibpouv.

Ikedrteite To oav Eva peydalo
Bpoxo avapeoa otn pwroclvOeon...

...pLa Sltadikaoio mouv anopakpUVeL
T0 610&€i610 TOU AVvOpaKa o’ TRV
atpoodapa...

...KOLL TO METATPETEL OE O§UYOVO
Kot GUTIKA UAN R opyaviko avOpaka.
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And then the back reaction
of the loop we call respiration

which is the process via which we convert
that plant matter

to carbon dioxide.

The grand loop of
the carbon cycle takes about

a hundred gigaton of carbon out of
the atmosphere and oceans every year

and it returns it each year.

So this is a hundred gigatons out

and a hundred gigatons back in.

But what we're contributing is on the order
of about8 % from fossil fuel burning.

It's an 8% increase compared to what is
normally going back and forth in a year.

It turns out to be more than what volcanoes
are putting into the system.

Ko tnv avtifetn avtidpaon
TOU BPOXOU MOU OVOUAIOUE QLVATIVON...

...n dradikaoia pEcw tng omoiag
MHETATPENOUE TN UTIKA UAN...

...0€ 810&€id10 Tou avOpaka.

O peydAog Bpoxog Tou KUKAOU
TOU avOpaKa anopaKpUVEL, KAOe Xpovo...

...TIEPUTOV £KATO ylyatovoug avBpaka
€KTOG TNG ATHLOGDALPOG KOL TWV WKEAVWV...

...KOlL TOUG eTLOTPEDEL KAOE Xpovo.

'ETOL £XOUUE EKOTO YLYATOVOUG EKTOG...

...KOlL EKOLTO YLyaTOVOUG TTAAL EVTOC.

AAAG gpeiq ouppBailoupe oto 8%,
Omo TNV KAUoN TWV OPUKTWV KAUGIHWV.

Mua ab§non tou 8% o€ oxEon e T
KOVOVLKN LETOKIVNON EVTOG KOl EKTOG, KAOE
Xpovo.

Daivetal nwg eivat peyalutepn anod autr
oV £L0dyouv ta ndaictela 6To cUOTHHA.
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La Finca Luna Nueva ®ivka Aovva NouéBa,

Costa Rica Koota Pika

The planet is constantly O AavnTNnG BPLOKETOL CUVEXWG OE
in the process Sladikaoia...

of rebalancing its cycles ...£§LOOPPOTINONG TWV KUKAWV TOU.
like its water cycleand its nitrogen cycle Tou KUKAOU TOU VEPOU,

and its carbon cycle. TOoU a{WTOU KO Tou vBpaka.
You've gotta think of it Zkedreite To oav pLa CUVEXK pon.

as it's in constant flow.

And part of the planet's O Ad6yog ou o mAavnTng

doing that you know TO €KQVE QUTO...

was to take all the carbon that was ...iTav yLa va napet 6Ao tov avopaka
in the dinosaurs and land plants ano toug dswvdcaupoug Kat Tta GuTd...
and press that into ...KOIL VOL TOV CUMTULECEL TEALKA
eventually oil and fossil fuels. OTO TETPEAALO KOLL TOL OPUKTA KAUGLLLAL.
Over long periods of time Ma peyalo

it was sequestered XPOVIKO SLaotnpua eiXe amopovwoeEi...
and we're a young species. ...0AAA eipaote £va véo €idog.

And we were curious Eipaote nepiepyol Kat okABoupe Tov
and we dug up the carbon avepaxa...

that had been sequestered ...TtOV giXe anmopovwOei and tn .
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by the earth.

Tov kaPape pun yvwpifovrag otL
ATav oav vo Kaipe EMuTAa HEca oTo OTiTL...

And we burned it not knowing it was like
burning furniture in a house

with its windows closed.

So what's happened is that the planet
is reeling from that.

There's an excess of carbon
up in the atmosphere.

What it's doing is causing
the living conditions

here on earth
to go out of balance.

So as a biologist
when | look at climate change

yes | look at rising seas
and melting polar caps.

Those are evidence for me.

But when we begin to look at
what's happening

to the biological organisms

in response to the warming trends

...H€ KAgLOTA TA MapaBupa.

‘EToL auto ov oupPaivel eival otL

0 MAQVATNG €XEL KAOVLOTEL amo auTo.

Ynapyel mAeovalwv
avOpakag otnv atpoocdaipa.

AUTO IOV KAVEL Eival
va odnyet tig ouvOnkeg {wng...

...Avw otn 'n, EKTOG Loopporiag.

Q¢ BLoAoyog,
otav Kottalw tnv KALLotikr) aAAayn...

...BAéNW TV Avobo tn¢ Balaocoag
KOIL TO ALWGLHO TWV TTOALKWV TTAYWV.

MNa péva autég eival anodeiel.

AAAQ oV EEKLVAGOUNE
VOl APOTNPOVLE TL CUMPBALVEL...

...0ToUG BLoAoykolg opyaviopoUg...

...0E AMAVTNON TG
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they are already on the move.

They're moving towards
the poles to get cooler.

They're moving from the lower mountains
up in elevation

meaning their ranges are moving.

They also sometimes move
without their helpers.

A plant will move north and its
pollinator won't make it.

This is called in our bloodless language of
science it's called ecological disruptions.

So for me if we change
the very conditions

that gave rise to all of this

and to us we--

It's

avodKnG Taong tng Oeppokpaciag...

...Bpilokovtat nén €v KoL

Kwouvtau npog toug noAoug,
onovu givan Puxpotepa.

Kwouvtatl ano ta
XapnAotepa Bouva og uPnAdtepa...

...0nNAad1 to e0pog Toug aAAAleL.

Mepikég popég KivouvTal
Xwpig Toug "Bonboug" Toug.

‘Eva ¢uto Ba petakwvnOei Bopela,
KOIL O ETILKOVLOLOTHG TOU &gV Oa ta
KatadEpeL.

AuTO otnv Yu)pn EMLOTNHOVLIKA YAWooa,
ovopaletot olkoAoyLKN Statapayn.

Katd thv yvwun pouv,
av aAAAEOUHE TIG OUVONKEG...

...TIOU Snuovpyncav 6Ao auTo...

...KOIL EPAG.

Oa...
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It's gonna get crazy. Oa {edpuyeL n kataotacn.

When the carbon cycle ‘Otav o KUKAoG Tou avBpaka givou

is unstable aotaong...

it moves into a realm ...KWeiton o'éva nedio dpaong

that we don't understand. Tou 8ev KataAaBaivoupe.

Going back to geologic time Ffupvwvtag icw Tov YEWAOYLKO XpOvo

is that occasionally BA£émoOuUpE OTL UNLAPXOUV, MEPLOTAOLUKA. ..
there are these essentially ...0lUTEG OL EKPAEELG

bursts within the carbon cycle Méoa oTov KUKAO Tou AvOpaKa...

in which things change. ...0Tov ta npaypata aAAdlouv.

One of them which is widely known Mua art'autég ival eupEéwg yvwoTth we...
as the Paleocene Eocene ...0epuk6 Méyioto Malatokaivou-
Thermal Maxima Hwkaivouv...

55 million years ago. ...TIPLV MO 55 eKaTORpUPLA XPOVLAL.

And others which are decidedly worse. Kot dAAEG oL omtoieg

givaw avapdlopitnTa peyaAuTepEC.

They're destructive
or catastrophic events. Eivat oAé0pLa 1 kataotpodLkd yeyovota.

They're mass extinctions. Eivaw pafikoi adpaviopoi.
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The worst of them known as
the Permian Extinction.

So that's the historical record

but what we're doing
to the carbon cycle now

is another kind of problem because now we
know what's going on.

We know that we have been adding
carbon dioxide

as a consequence
of fossil fuels.

And then the question is
does that risk

engendering the kind of bursts
that we've seen in the past

that could create what | would call an
instability in the carbon cycle?

That is one in which small changes
become bigger changes.

That's a precise scientists'

H peyalutepn am'oAeg eival yvwotn
wg n e§adavion tou Neppiovu.

Auta gival ta loTopka Sedopéva...

...0AAQ O,TL oUMBaivEL TWPO
oToV KUKAO Tou GvBpaka...

...Elva dAAou gidoug npopAnua
yloti twpa yvwpiloupe TL cupBaivel.

M'vwpifoupe ot
eKMEUMOUME S10&€iS10 TOU AvOpaKa...

...0G CUVETIELA TWV OPUKTWV KOWOTHWV.

To epwtnpa givat av awTto to pioko...

...voL TOPAEOUpE pa €ldoug £Kpnén
TIoU £XOUE S€L 0TO APEAOOV...

...0a nuoupyovice auto mou Ba ovopala
WG aoTabsla pEca 6TOV KUKAO TOU
avOpaxa.

‘Onovu ot pikpég alhayEg
yivovtot peyaAutepeg aAAayEg.

AUTOG gival o akpBAG opLoUag
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definition of catastrophe.

When you get down
to the individual level

losing one's home to a flood
is a catastrophe.

Climate Change ‘Will Create World’s biggest
Refugee Crisis’

Climate Change Is Becoming a Top Threat to
Biodiversity

Rising Temperatures are Threatening
Wildlife with Extinction

Climate Change Is Killing Coral on The Great
Barrier Reef

Climate Change Is Killing These Ancient
Trees, but That’s Just Part of the Story.

We Are All Climate Refugees Now

We can still avoid

breaching that dangerous limit
of two degrees

TWV EMLOTNHOVWY yLa TV Kataotpodr).

Av 10 S0UME O ATOUIKO eMninedo...

...VOL YOLOEL KATIOLOG TO OTITL TOU
arno MAnUpUpa eival kataotpodn.

"H kApatiki aAAayn 6a Snpoupynost
TN HEYOAUTEPN TTOYKOGHL TTPOOPUYLKN
Kpion".

"H kAtpatik aAAayn yivetain
UEyaAUTEPN AMELAN YL TV
BromotkAdtnta'.

"H avodog tn¢ Oeppokpaoiog
anellel tnv aypla puon Le apaviouo".

"H KApatiky aAAayn OKOTWVEL
Ta KopaAAia otov MeydAo KopaAAoyevi

‘Yaho".

"H kApatiky aAAayn OKOTWVEL apyoia
Sévtpa alla sival povo PéEPog TG
wotopiag".

Eipaote 0AoL mA£ov KApatikoi tpooduysg.

MropoUHE aKOpHa VoL amopUYOULE...

...Tv napaPiaon Tou
€MKivéuvou opiov Twv Vo Baduwv...
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but if you do the math with each passing

year

of relative inaction it's getting
more and more difficult

to limit our carbon emissions

and remain under
two degrees Celsius warming.

| look at the room

| see the decision is positive

I don’t hear any objections

The Paris Climate Agreement

Is accepted.

World leaders Hail Paris Climate Deal

As ‘Major Leap for Mankind’

Carbon Clock

...0AAQ av urtoAoyicoupe
OTL KAOE XpOVOG IOV MEPVAL...

...Elvall oxeTkad adpavng
yivetat 6Ao ko 1o 8UoKOAO...

...VOL TEPLOPLOOVUE

TLG EKTIOUTEG TOU AvOpaKa...

...KOIL VOL TP OLLEIVOU UE

KATw ano tnv avénon twv 2 °C.

Kowtalw oto dwpatio.

BAénw nwg n anddaon ivar OTikn.

Agv 0KOUW QVTLPPHOELG.

H Zupdwvia twv Naploiwv yia to KAipa...

...EYVE AMOSEKTN.

"OL TAYKOOHULOL NYETEG XALPETI{OUV
™ Zupdwvia twv MNaploiwv yia to KAipa...

...wG éva peyalo dApa yio tThv
avOpwnotnta'.

Lon

To "poAoL" tou avOpaka.




TIME LEFT UNTIL CO2 BUDGET DEPLETED

AS OF MAY 1, 2019

We know we have put too much
carbon into the atmosphere.

But how much is too much?

Scientists have figured out
what that amount is

and have created
a carbon budget

that will create
a margin for life.

This budget tells us
where we are now

how much more carbon
we can burn

and how much needs to be removed
in order to sustain life

on earth as we know it.

O XPOVOG MOV €XEL OLIMOMUELVEL
ya tnv €§avtAnon tou pnatiet tou CO2.

Ano v 1 Maiov 2019

M'vwpiloupe OTL €XoupE eKEUPEL

untepPBoALko avBpaka otnv atpoodaipa...

AAAA OO0 €ival To utEpPOALKO;

OL ENLOTHLOVEG EXOUV
UNoAoyioeL To MOG6 AUTO...

...kaL €xouv dpTiaeL
€val UIAtdet yla Tov avopaka...

...Tlou Ba SnuLoupynRost éva nepldwplo otn

{wn.

To pnatlet pog Aé€L MOV EiLAOTE TWPOL...

...TLOGO aKOpa AvOpaKa UNopoULE va
KAYOUHE...

...KOIL TTOOO MPETEL VOL LMOUOKPUVOUHE
£10L WoTte va Statnpriooupe th {wA...

...MAvw otn n,
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Berlin,
Germany

| would say the major challenge

is indeed dangerous climate change.

And if we want to avoid
dangerous climate change

well then we have to accept
that the atmosphere

is for humankind
a limiting disposal space.

So roughly we can emit 800
gigatons CO2

into the atmosphere in this
limiting disposal space.

And if you take into account
that over the last five years

we have already used 200 gigatons

£T0L OTWG TN YVWPL{oUpE.

BepoAivo,
Feppavia

Oa £Aeya WG N LeyaAUTEPN MPOKANON...

...Elvo mpayportt
n enikivéuvn KAypatikn aAAayn.

Av B€\oupe va ano¢pUyouE
™V erukivéuvn KAypatik aAAayn...

...TIPETEL VAL AMOSEXTOULE TTWG N
atpoodaipa...

...Elvat yia tnv avlpwnadtnta
£VOLG TIEPLOPLOMEVOG XWPOG.

‘ETOL, WOPOUHE Va EKTTEUYOULE

nepinovu 800 ywyatovoug CO2...

otnv atpocdoaipa,
MHEoA 6'AUTO TOV IEPLOPLOUEVO XWPO.

Av urtoAoyiooupe OTL
Ta TEAEUTALO TTEVTE XpOVLdL...

...EXOUHE, A6,
xpnoylomoticet 200 yyayoatovoug...
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so this basically means
that over the next two decades

we have exhausted
the limiting disposal space.

So in Paris
it was very important

that the whole world
and the whole world leaders

agreed on limiting
temperature increase

to well below two degrees.

So that's the kind of safeguard line
and it's very important that

more than a hundred nations
stand behind it.

So imagine the volume
that is in this ball.

That's a kind of symbol
for the CO2 that is still in the ground

in terms of coal
or in the form of oil and gas.

...0lUTO oNUaiVEL OTL
MHEoO OTLG EMOUEVEG SUO0 SEKAETIEG...

...00 EEVTAROOUHE TOV TIEPLOPLOUEVO
XWpo.

Zto Mapict ATav MoAU oNUAVTLKG...

...OAOKANPOG O KOGHOG
KOLL OL TTAYKOOMLOL NYETEG,...

...Vl GUND WV COUV GTOV MEPLOPLOUD
™G av§nong tng Oeppokpaoiag...

...ao0NTA KATW ano toug Suo Babuoucg.

AUTO eivan éva £idog SLaodpaAiong
Kol €ivot ToAU ONUAVTLKO OTL...

...TIEPLOOOTEPA ATO EKATO £€6vn TO
otnpifouv.

®davtaoteite Tov OYKO TG UNAAAG AUTAG.

‘Eva aUpBolo tou CO2
Tou Bpioketon akopa oto £6adog...

...wG KappBouvo,
1 HE TNV popdr neTpeAaiovu Kot aspiwv.
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So this is the amount of carbon.

And if we want
to limit the temperature

to two degrees globally
we may only emit

this little amount of carbon
into the atmosphere.

And to see that we have
a lot more of carbon

still stored in the ground that
we can emit in the atmosphere

when we want to limit

the temperature to two degrees.

So therefore the question is
how does it fit together?

So now for the next 20 years

this is an enormous

important time span

to transform our economies

Autn givau Aownov,
n moootnTa Tou Avepaka.

Av B£Aoue va MEPLOPLOOUME
™V avénon tng Oeppokpaociag...

...0TOV AV TN oToug SUo Babuoug,
UIOpPOUE VAL EKMEUYPOULE...

...0UTH] TN KPR ITooOTNTA
avOpaka otnv atpocoapa.

BA€mMoOUE OTL €XOUE
TOAU peyaAUTEPN MOOOTNTA AVOPOKA...

...amo0nkeupévn oto €dadog, an'auvtiv
TLOU UNMOPOULE VA EKNEUPOUE OTNV
atpoodaipa...

...eVW B£Aoupe va nepLopicoupe TRV
Oeppokpaoia otoug Suo Babpoug.

To epwtnpa eivol
WG aUTA Ta SU0 TopLafouv petagh Toug;

Npénel péoa ota endpeva 20 Xpovia...

...EVO EEOLLPETLKA ONLAVTLKO XPOVIKO
Siaotnua...

...Vl LETAUOPDWOOUHE TILG OLKOVOLEG
MOG...
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to decouple economic growth
from emission growth.

And by middle of the century
we need zero emissions

and after 2050, you need
even negative emissions.

The carbon clock is just informing people
where we are now.

What is the pathway

how we exhaust the limiting disposal space

of the atmosphere.

And this is a huge challenge
for humankind.

Science tells us that
our current climate crisis

is a problem we've created.

But it is also a problem
we can fix.

Not only do we need to stop emitting
carbon at the current levels

...va anoouva0EL N OLKOVOLLLKN avamntuén
Ot TNV VATTTUEN TWV EKTIOUTTWV.

ZTo MECQ TOU aLwva,
Oa XPELALCTOUME PNOEVIKEG EKTIOUTEG. ..

...KOlL LETA TO 2050,
Oa XPELACTOUE APVNTIKEG EKTTOMTTEG.

To "poAoL" Tou avOpaKka EVNUEPWVEL
TOUG aVOpWITOUG yLaL TNV TWPLV
Kataotaon.

Mouo eivat To povomndrt mou
0aKOAOUBOOUE...

Nwg e§avtAnocae Tov
TLEPLOPLOMEVO XWPO TNG aTtoodatpag.

AuTn lvol pLa tepaotia
TPOKANON yLa Thv avBpwnotnta.

H emotiun pog enyetl
OTL N TwpLVh KALHATIKA Kpion...

...Elvat éva mpoBAnpa mou SnULOVPYRCAE
EMEic.

AAAQ, éva tpoBAnpa
TIOU UnopoUE va 510pOwooULE.

Acev Xpelaletal Hovo va GTOUOTHGOUME
TG UPNAEG EKMOMTEG AvOpaKaL...




by switching to renewable energy

but it is also critical to pull
carbon out of the atmosphere.

Climate change can be reversed
if we act now.

Recently researchers have
figured out what solutions

can draw carbon down

getting us
back to pre-industrial levels.

Northern California
Redwood Forest

There's only two things you
can do about the atmosphere.

You can either stop putting
greenhouse gases up there

or you can bring CO2 back down.
That's it.

And you can do the first one by
conservation energy efficiency
and clean energy.

...aAVTIKOOLOTWVTAG TOV
LE OVAVEWGLLEG TINYEG EVEPYELAL,...

...0AAQ €lva EMiong onUAvVTIKG va
AMoGUPOULLE TOV AvOpaKaL EKTOG TNG
atpocdalpag.

H kAwpatiki aAAayn pnopei
va avtiotpadei, av SpAcou e Aeoa.

Npoodatwg, epeuvnTteg
avaKAAuYav TOLEG EVEPYELEG..

...LTIOPOUV VOl LELWOOUV ToV AvOpaKda...

...ETUOTPEPOVTAG pog
oTa PO BLOUNXAVLIKA ETineda.

Bopela KaAipopvia
AdooG ZEKOYLOG

AVO MpAyATA LTOPOUME
VOl KAVOUE yLa TRV atpoodatpa.

Eite va OTOLOTCOUE VOL EKTTEUTIOUME
agpLo Tou OeppoknTioy eKEL MAVW...

...ElTe va kateBAcov e
10 CO2 KATw. AUTO povo!

To npwTo yivetan pUe cuvtipnon,

EVEPYELAKA amddoon Ko Kabapr evépyela.
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And the second one through
photosynthesis

whether it's on land, on farmes,
on forests,

phytoplankton, kelp in the oceans.

There's only
two things you can do.

So that actually
sorts it pretty simply.

And in the past what has been done in
terms of solutions is that it's focused on
energy.

Energy, energy, energy.

And the reason for that
is understandable.

So it makes perfect sense to say

"Well let's stop putting
that CO2 up there"

excepting that in the process
of emphasizing clean energy

renewable energy solar
wind et cetera

To 6&Utepo, péow tnG pwrtoouvOeonG...

...elte elvau oto £6adog,
ot papueg, ota Saon...

...0T0 pUTOTAQYKTOV, oTa UKL TWV
WKEAVWV.

Auta ta 800 povo.

AuTO Aourtov,
Ta anocadnvilel ApKETA AAA.

Zto napeAOav,
OLAUOELG ETUKEVTPWONKAV OTNV EVEPYELAL.

EVEpyELa, EVEPYELD, EVEPYELAL.

0O Adyo¢ eivau katavontog.

‘ETol, eivat amoAUTwG AOYLKO VO MOUE. ..

"AG OTOLOTACOULLE VO EKMEUIOUE CO2
eKel mavw".

Maovo rnov,
000 gotlalape otnv KoBapn eVvEpyeLd...

...OTNV OVOVEWGLLLN EVEPYELQ,
otnV nALakn, ooALKn KtA...
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it's sort of occluded
the rest of the solutions.

DRAWDOWN

To reverse climate change

By pulling the carbon we have emitted, out
of the atmosphere;

The purpose of Drawdown
is to see

if the solutions
that we had modeled

would scale to the point where

we could reverse global warming

within 30 years

going from reduce to reverse.

The bend the carbon curve

what Drawdown shows

is that we have choices.

And that if we increase the rate that
we're scaling some of the solutions

...OXed0v amnokAeioape tig AAAeg AVOELC.

Ntpoouvtaouv.

H avaotpodn tnG KALUATIKAG aAAaynG...

QITOLaKPUVOVTOG TOV AvOpako
TLOU EKTIEUTIETAL EKTOG TNG ATHOO G aLpaLG.

O okomnadg tou Ntpdouvtaouv
€lval va EPEUVIOOUE...

...0V Ol EVEPYELEG TTOU EXOUUE OXESLAOEL...

...ELVOL OPKETEC, £TOL WOTE VAl
avatpEPouLE TV UNLEPOEpLavon Tou
mAavATn...

...uéca ota enopeva 30 xpovia.

Noa petofolpe anod t peiwon otnv
avaotpodn.

H kAion TG KOUIUANG TOU AvOpaKa...

...ovpdpwva pe to Ntpéouvtaouv
Mo Seiyvel OtL £Xou e eTUAOYEG.

Av auéfcoupe Tov puOUO e TOV OTtoio
£PappOTOUHE KATIOLEG OTT'TLG EVEPYELEG
OLUTEG...
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then we could achieve Drawdown ...TOTE UMOPOULE va
at 2050. neTuXoupe To Ntpoouvtaouv HExpL to 2050.

And if you say Av Tteite OTL OL TTOAVOTNTEG Eival ULKPEG.

the odds are long

| agree they're long odds.

I'll take 'em.

My name is Linwood Gill.

I'm the Chief Forester for the
Usal Redwood Forest Company.

Usal Redwood Forest
is a community forest

it's owned by a non-profit
the Redwood Forest Foundation.

It's a 50,000 acre forest

which is dedicated

to managing the forest on a long-term basis

for the economic stability
of the community

Jupdwvw, ivor PLKPEG.

Eyw Oa novtdpw!

Ovopadopat Aivyouvt MkiA.

Eipat o Apxnyog Aacodpulakng
™G Aaoikr g Etaupiog ZekoyLag.

To Adoog ZekoyLag,
glva £va KOWoTLKO 6A00G...

...TIOU OWVFKEL OTO 1N KEPSOOKOTILKO
'I8pupa Tou Adooug ZEKOYLAG.

Eivatl éva 6acog 50,000 oTpepATWV...

...koL €Youpe adpoolwbei atnv
HaKpomtpOOeoun Slaxeipion Tou...

...yLa AGYOUG OLKOVOMLKAG
otafepoTNTAC TG KOWOTNTOC. ..




as well as restoring

the forest habitat restoring the fish habitat

and also for sequestering carbon.

And carbon sequestration is a main part
of our operations right now.

Carbon sequestration
is an important part

of combatting climate change.

The Usal Redwood Forest is
a very young redwood forest.

and redwoods can absorb
more carbon

than any other forest type
on the planet.

Redwoods store carbon by absorbing

Carbon from carbon dioxide
out of the air into its needles

and stores it into
the bowl of the tree, the trunk

...OTNV OMOKATACTOON TOU MEPLBAAAOVTOG
TOU 8Acoug Kot Twv PapLwv...

...OTIWG EMILONG KOlL OTNV QIMOOVWGCH TOU
avOpoaxa.

H anopovwon tou avBpaka givol
TO KUPLO EYXEIPNHUA OGS QUTH TN OTLYUN.

H anopovwon tou dvlpaka
naiel éva onUavtiko polo...

...0TN KAXN KOG KE TNV KALLOTIKY) aAAayr).

To Adoog ZekoyLag
glvan €va oAU véo 6A00G...

...KOlL oL OEKOYLEG anoppodolV
oAU nepLoocotEpO AvOpaKaL...

...aTo onolodAmnote GAAo
tUmno 6aooug otov MAavATh.

OL oeKOyLEG amoBnKeVOLV
Tov avOpaka, anoppodpwvtag...

...To 8L0&eidlo tou avOpaka
an'tov agpa, péca ota GUAAA Tou...

...KolL TOV GUAACOOULV LEGA OTOV KOPHO...
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or the roots
the branches.

To my knowledge this is one of the largest
carbon projects in the country, yes.

| am the Biochar Project Manager
for the Redwood Forest Foundation.

We're sort of at a perfect
storm right now in California

where we have over a hundred million
dead trees in the Sierra.

And we need to do something
with that.

We have what is called
the western pine bark beetle

which makes its living by feeding

on ponderosa pine and other trees as well.

And these beetles have been
around for thousands of years

and have lived in harmony
and balance with the trees.

But unfortunately
because of climate change
and because of the long drought

...H} otLg pileg, ota KAaSLA.

Kot tnv yVWun Hou, TPOKELTAL YLA TO
HeyaAUtepo ox£SL0 AvOpaka TNV XWPa.

Eipon o YievBuvog Awayeipiong
BloavOpaka yia to 16pupa Tou Adooug
ZeKoyLag.

BPLOKONOLOTE OE pLaL LAAVIKE) avatapoyn,
auth t otiyuf otnv KaAwpopvia...

...OTlOU £X0oUuE neplocotepa and 100
EKATOUUPLA VEKPA SEVTpa oTnV ZLEpPa.

MpENEL va KAVOULLE KATL [LE OLUTAL.

‘EXOUME aUTO OV oVOpAleTalL oKkaOdpL

dAowod...

...TO OMoio {eL TpWyovTaG
dAoLd mevkng aAAd kat aAAAwv SEvpwv.

Ta okaBdapLa auta,
UTtapXouV €8w Kal XIALASEG XpOvLdL...

...k ovoav o€ appovia
KOl LOOPPOTILAL PE TOL SEVTPAL.

AAAG SucTUXWG, AOYW TNG KALLATIKAG
aAAayng Ko TnG Leyaing Enpaociag...
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millions of trees are very weak

and have difficulty defending
themselves against the beetles.

Biochar can definitely be one of the ways
that we address

the beetle damage in the dead and dying
trees of the Sierras.

Biochar is essentially the form
of charcoal that is suitable

for use in agriculture and in helping to build
more healthy soil.

Pyrolyze

To decompose material, in heat, in the
absence of oxygen.

When you pyrolize woody biomass
particularly

about half of the carbon
that is in that woody biomass

can be saved
is a residual charcoal.

...EKATOHpUpLA SEvTpa gival TOAD
aduvapa...

...KalL SuokoAgvovTaL va
apuvOolv anévavtl ota okaddpia.

O BroavOpakag oiyoupa, LopeL va
glvau évag TPOTOG VOl XELPLOTOUHE. ..

...TN {nLA mov £kavayv ta okabapla
oTa VEKPA Ko aduvapa SEvipa tng ZiEppa.

OuolaoTtikad, o BloavOpakog
glvau n Kat@AAnAn popdr avbpaka...

...yla Xprion otn yewpyia Kat otnv
npoonaBeila dnuovpyiog vyloug edadouc.

MupoAnon

H Siaonaon UALKKWVY
LE TRV Oéppavon, anouoia ouyovou.

Katd tnv mupoAnon
§UALVNG BLoHAog, CUYKEKPLUEVAL...

...TIEPLTOU 0 MLOGG AvOpaKaG OUt'AUTH) TV
Bropala...

...UTtopEl va cwOEL,
WG UTTOAELLHATIKOG AvOpaKag.
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And biochar is very much
like coral for the soil

in that it can hold nutrients
it can hold water.

It's more of an architecture.

It incubates life.

You're saving about half of
the carbon that's in that plant

and then can put it to better
use and sequestering it in soil

for great benefit
to agriculture.

We have all this biomass that

we have to do something with.

They are a fire hazard and
as you know

right now we have something
like ten fires in California.

And by producing biochar we can return

O BroavOpakag eivor
KATL oav KopAaAAL tou eddadoug...

...MTLOPEL VOl KPATACEL OPEMTIKA CUOTATLKA,
VEPO.

Aev gival anAd o Sopn.

Enwalel tnv {wn!

Kpatdpe mavw amn'tov
Hoo6 avOpaka nou Bpioketal ota ¢utd...

...KOIL TO XPNOLLOTIOLOUME KAAUTEPQ
OLMOMLOVWVOVTAG TO 010 £6a¢OG...

...yla peyaAutepo 6¢peNOG oTnV yeEWpyia.

‘EXoupe 6An autA tn Blopala,

LLE TNV OTtolaL TIPETEL VAL KAVOULE KALTL.

EvéxeL Kivéuvog MupKOyLAG,
KOl OTtWG YVWPLLETE...

...0UTH] TN OTLYUA EXOUHE
niepinov éka nupkaylég otnv Kawdpopvia.

Napayovtag BroavOpoka
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some of that material

back into the forest in a safe manner

or we can take some of that biochar and
take it down into the Central Valley

which desperately needs
water savings.

And one of the prime benefits
of biochar

is that it can help
to retain water in soils.

If we put biochar in
just 10 % of the world's soil

we'll actually sequester
29 billion tons of CO2.

29 billion tons.
That's on 10%.

And that's using only--
quote-unquote--
"surplus waste material"

so that's significant.

And then we have
the carbon offset credits.

EMLOTPEDOULE EVa LEPOG TOU UALKOU...

...Tllow ota 6aon pe aopaieia.

'H unopoUpe va peTahEPOUHE
€va HEpog BloavOpaka, oTo ZEVTpaA
BAAet...

...0movu xpetaletal,

Aneyvwopéva, anobEpata vepou.

‘Eva ano ta kupLa op£An tou BloavOpaka...

...elvat 6t BonBa otnv
Siatpnon tou vepou oto £6adog.

Av Tonofetrjooupe BloavOpaka
1ovo oto 10 % tou £6a¢doug MayKoouiwe...

...00 £XOUHE AMOUOVWOEL TTPAKTIKA 29
Sloekatoppupla tévoug CO2.

29 Swoekatopppla tévoug!
Modvo yia to 10 %.

Kot auto Xpnotonolwvtag 1Hovo
"NMAEOVAOHATIKA amoppipporta’.

AUTO €lvolt GRUAVTLKO.

‘Enewta, £XOUpE
TLG TILOTWOELG OVTLOTAOLONG TOU AvOpaKa.
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And to keep those carbon
credits coming

we have to employ workers
to do our forest inventories

to work with the carbon verifiers

to make sure the carbon

that we say is on the property
is on the property

and then is maintained

into the future.

I'd like to think that we're a model

that others can join in and do the same
thing that we're doing out here.

This isn't rocket science.

The carbon storage as we move
into the future is huge.

And we need more larger
older forests intact forests

Ma va cuveyioouv va
£PYOVTOL QLUTEG OL TILOTWOEL...

...TIPETEL VAL TPOCAABOULE EPYATEG
yla tnv Kataypadr tTwv Sacwv...

...yta va SoulAéPpouv
LE TOUG EAEYKTEG AvOpaKaL...

...yta va dtafepaiwoouv 6tL 0 AvOpakag...

...TIOU TILOTEVUOULE WG UTLAP)XEL
otn tonoBeoia, OVTWG UNAPXEL...

...koL 0TL Sratnpeitat Kat oto pEAAov.

O£Aw va moTelW WG EILOOTE TPOTUTO...

...TIOU UIopoUuV va akoAouBnoouv Kat
GAAoL Kall VoL KAVOUV TO 610 ToU KAVOUME
gbuw.

Aev gival Nupnviky Quoiki.

To an6Ospa avOpaka, 660 TPOXWPANE
ntpog To HéAAov, eival TepAcTLo.

Xperalopoote nio oA
pHeyalUtepa, ToAodtepa, aképao SAon...
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that we know will never be developed

and can continue
into perpetuity.

I'm Kate Scow
and I'm a professor

in Land Air and Water Resources

at University of California
Davis.

And I'm a soil microbial ecologist.

So the carbon cycle
on a global scale

involves aquatic systems
and terrestrial systems.

So soil is a very important part of the
terrestrial systems.

Soil actually contains
two to three times the amount of carbon

that is in the atmosphere.

...Ta omoia EEpoupe OTL
6€v unopouv va avantuxdouv...

...0AAQ ptopouv va
GUVEYXioOUV OTNV ALWVIOTNTA.

Eipon n Kéwr Zkdou
KO gipot kadnyntpla...

...0TO THANO
ESadkwv Aéplwv Kat Yéatwvwv Népwv...

...oto Naveruotipo tng KaApopvia,
NTéig.

A8 aoKw pikpoPLakn otkoAoyia edagoug.

O kUKAOG TOU AvOpaKa, OE TLOLYKOOLLO
eninedo...

...TMepAOpuPAvVEL USATIVA
KO ETIYELOL CUCTALOTAL

To £€6adog, Aownov, ivat oAU
GNHOVTIKO KOLLHATL TOU EMIYELOU
CUGCTHLATOG.

To £€6adog, cuvtnpei SUo ue
tpELS PopiG TRV MoooTNTA AvBpaKa...

...TIOU UTTAPXEL 6TNV atpocdhapa.
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Soil is the place where primary
productivity is supported.

That means all the vegetation
that grows

that fixes CO2 through photosynthesis from
the atmosphere

what miraculous like creating mass here on
the ground

out of what? Air?
It's like still amazing to me.

That productivity brings
all this carbon in.

The plant fixes the CO2
it dies

it falls onto the ground
and all that plant residue

now enters into
the soil carbon cycle.

It's way bigger than
the atmosphere what is residing in soil.

To £¢6adog eival Tto HéEpog,
onovu otnpiletal n TPWTOYEVAG mapaywyn.

AUTO onpaivel mwg
OAn n BAGotnon movu PEYOAWVEL...

...010pBwveL to CO2, péow TNG
dwrtoolvBeong an’tnv atpdécdaipa...

...koiL oav anoé Oavpa
Snuovpyei pala oto €dadog...

...kow amno t; Aépa;
E§akoAouOei va pe eknAocel!

AUTH N MAPAYWYLKOTNTO
€L0AYEL 6AO aUTO ToV AvOpaka.

Ta puta Slopdwvouv to CO2, nedaivouv...

...MEPTOUV 010 £60d0og
Kot Tot pUTIKA UTtoAEippata...

...ELOEP)YOVTOL TWPO OTOV
KUKAO Tou £6adikol avOpaka.

Eivat oAU peyaAitepo amn’'tng
atpoodalpag, outo nou LEVeL oto £6adog.
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So organic farms
obtain their nutrients

not from synthetic fertilizers.

The fertilizer is in the form
of organic material.

That could be cover crops
or it could be compost

that's made of food wastes
or yard wastes or animal waste

that you put in the soil.

So in organic systems
you may be putting

up to eight times as much
carbon into the soil

compared to a conventional system.

So it's like part of it
is really basic.

Climate change
gives us an opportunity

Ot BLOAOYIKEG KOAALEPYELEG
OTIOKTOUV OPEMTIKA CUCTATIKA. ..

...0OXL HE OUVOETIKA Autdopata.

To Almaopa £xeL
™ popdn opyavikol UAIKOU.

AuTO Ba propouoe va eivo KOANEPYELEG
ESadokaiung, opyaviko Aimaopa...

...pTLaypévo ano
anopAnta tpodipwy, | KAMWV 1 {Wwv...

...Ttov Bafoupe oto £dadog.

Zta BLoAOyIKA cUCTHUOTA,
UTTOPOULE VO ELOAYOULLE...

...LEXPL KoL OKTW POPEC
TepLocOTEPO avOpaka péoa oto £€8adog...

...0€ oUyKpLoN JLE TA CUUBATIKA
CUCTHOTAL.

Eival mpayHaTIKA GNULOVTLKO.

H kApatik aAAayn pog divel tnv
gsukoupia...




to really behave differently
on this planet.

We see what we can do
at our worst

and now the question is

if we were to consciously...

be a part of the healing...

it'll unleash
I think our creativity.

Ron Finely’s Urban Farm
Los Angeles

You realize "Oh my gosh
| have a back yard.

Oh my gosh
| have a park near me."

If we were to see ourselves
as helpers

who could help the helpers
heal this planet...

that is so much better
than seeing ourselves

...va oupnepidpepOolpe
Stadopetikd otov mAavitn.

BA£MOUE TL LTOPOUNE
VOl KAVOUME OTA XELPOTEPA LLOG...

...KOIL TWPO TO EPpWTNHA Elval...

...0lV LTLOPOUOCOIE, CUVELSNTAL...

...VOL TTAPOUME PEPOG oTNV Bepaneia...

...0a aneAevBépwve,
Mwotedw, TN SNULOUPYIKOTNTA M.

Aotk KaAAiépyera Tou Pov DivAel

Nog Avtleleg

Zuvelbntonoleig, "Oe€ pou £xw auvAn".

"O€€ Hou, £XW KOVTA MOV €va TTapKo".

Av BA£MOLE TOUG EQUTOUG KOG WG
BonBoug...

...TIOU Urtopouv va Bondricouv

Toug AAAoug va yatpéPpouv tov mAavAT...

...0a Atav téco kalvtepa
arn'to va BAEMOULE TOUG EAUTOUG LOG...

90



as disruptive toddlers ...o0V ameifapya viTLa HE omipta.
with matches.

You begin to realize that all Apxilelc va ouveldnTomnoleig otL

of us are somehow connected glpaote ouvdedepnévol 6AoL Hetagl pag...
to little bits of the solution. ...0'€VOL ILKPO KOMMATL TNG AUong.

Right now we live and direct BpLokOpaoTe, {wvtava Ko

at my mentor's house AneuBeiag, 6TO OTiTL TOU HEVIOPA HOU...
the OG the organic gardener ...tou OK,

Ron Finley. opyawvIKoU knroupou, Pov DivAet.

I'm more inspired to always Navta pe evénvee va £pxopal edw...
come here

and learn and figure out ...va pafaivw Kat vo

different ways Katavow S1adopeTIKoUE TPOTOUG...

to how I can actually utilize ...yLOL VOl O§LOTTOLW) PLKPEG EKTAOELG, £TOL
a small plot of land to grow the most that|  wote va peyaAwoouv 660 NEPLOCOTEPO
can. yivetat.

Culinary climate action is Apdon yla to KAipa, péow

basically what I like to see HOYELPLKAG, aUTo Oa RBeAa va Sw.

when I'm growing the food ‘Otav kaAAepyw TV TPOdA...

and it's basically taking all that carbon out ...kolL oTNV ovcia anoppodd tov Avopokoa
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the atmosphere it's pulling it in.

And we also can see the fact that we can

put it back into the soil.

ONE Urban Farm sequesters the CO2 of 7

cars

Now only at the same time
it's creating green jobs

you know and also addressing
things like diabetes and obesity

in my community
where | come from.

You know there's a lot of plots

there's a lot of city access

there's a lot of water

that's available.

This is really just

a beautiful cause and effect.

We're literally pulling out
all the harmful poisons

that we like literally just

arn'tnv atpocdalpa Ko Tov TpoBAsL pEoa.

Eniong, BAEMOUME OTL UITOPOULE
va 1o {avapBaloupe oto £6adog.

M otk KAAMEPYELDL
OMOMOVWVEL TO CO2, EMTA LUTOKLVATWV.

Tnv idwa otypun,
Snuoupyei npdowveg Bécelg epyaoiag...

...KOlL AVTLLETWTTIEL InTAMATA
onwg o SLapATNG Kal n oyuoopKid...

...OTNV KOWVOTNTA HOU.

Ynapyouv moAA& xwpadodua...

...UTLAPXEL EVKOAN MPOGPaon OTLG TOAEL...

...UTLAPXEL OPKETO SLaBE£oLo vePO.

Mua téAewa oxéon
outiou Kal aroTeEAEGUATOG.

KuploAekTika@, Tpapape
OAeG TG BAaBepEG OUGIEG...

...TLG OTIOLEG EKTEUTOVLE OTNV aTHOohatpa.
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emit into our atmosphere.

And the best way that you want to
transform that

is by growing some food.

Put it on the roof.
Put it in your window sill.

But we feel the heat rising.

You know being a farmer
is being futuristic.

There is no doomsday mentality.

You have to actually
Plant, water

and think that you're going
to reap what you sow.

So that's the conversation
that I'd like to see

when we're talking about
transforming the climate.

It's not gonna happen overnight.

O KaAUTEPOG TPOTIOG
yla va To aAAGEoULE aUTO...

...lvalt HEow NG KAAALEPYELQG.

Itig opodEg.
Ita nepfaiia Twv napabipwv.

NwwBoupe thv dvobdo tn¢ Beppokpaociag.

‘Otav eicat aypotng, £XEL Opapa yLo 1o
UENAOV.

Aev gicau kataotpodoAdoyog.

Npénel va ¢uTtevELg, va TOTILEL...

...KolL va oKETeoOL
TG O,TL omeipelg Oa Oepioelg.

AuTtn ™ oulthon Ba RBsAa va dw...

...0TaV UAQME
yla TV HetaBoAn Tou KAipaTog.

Acev Oa yivel oo TV pLa oTypr othv GAAn.
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But you do have to start now.

Now is the time.

Thimble Islands, Connecticut
Long Island Sound

My name is Bren Smith.

I'm the owner
of Thimble Island Ocean Farm.

And we're here in the Thimble
Islands in Long Island Sound.

And | was I'm born and raised
in Newfoundland Canada

high school dropout and have

AN\ pEMEL VO alpXioOULE TWPOL.

'HpOe A€oV 0 Kopag.

Nnowd OunA, Kovéktikat
MNopBuadg Aovyk Alavt

Ovopafopat Mrmpev ZjuL6.

Eipat o 18LoKtrTNG TG OaAdooiag
KaAAépyerag twv Nnowv OuumA.

Bplokopaote ota Nnotd OuunA
otov MNopOuod tou Aovyk Alhavr.

‘EXw yevvnOel Kot peyaAwoet

oto NwoudaouvtAavt tou Kavada...

...TlapAatnoa to AUKELO Kal £XW

fished all over the globe. YapéPel oe 0AGKANpo TOV MAQVNATH.

| fished in Gloucester Exw papéPel
up in Newfoundland oto NkAGotep, oto NioudpdaouvtAavr...

...KOlL ETTELTA (LOUV OTN
Bepiyyelo OdAacoa yLo KAmola Xpovia.

and then | was in the Bering Sea
for a bunch of years.

And you know that was the height of AUTO RTOV TO
industrialized fishing. anokopUPwWA TG BLOUNXAVIKAG aAleiag.
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We were tearing up entire
eco-systems with our trawls

chasing fewer and fewer fish
further and further out to sea.

So it was completely unsustainable.

In fact a lot of the fish
I was catching

was going to McDonald's
for their Fishwich sandwich.

It really caused a wake-up call

for a lot of folks
in my generation.

| was actually out in the Bering Sea and the
cod stocks crashed.

And you know thousands
of people thrown out of work

canneries shuttered
and it really taught me

that you can build up an economy and
a culture over hundreds of years

Kataotpédape oAOKAnpa
OLKOGUOTHLOTA LLE TLG TPATEG HLOLG. ..

...kuvnywvtag 0Ao kot Atyotepa papla,
BaButepa péca otn Oalaocoa.

Aev Atav og kapia nepintwon Blwotpo.

MaAwota, ToAAG art'ta PapLa tou

£mova...

...KOTEAnyav ota

Mak NTOvaATg yia To cavtouttg YopLwv.

NpokdAecoe, ota aAnBsia, Tnv adunvion...

...MOAAWV ocuvadéAPwV TG YEVLAG HLOU.

‘Huouv otn Bepiyyelo Odhaocoa

KoL ToL oo Béparta BakaAdou Enecav.

XALadeg avBpwrol
SwtwxOnkav ar' tn So0UA£Ld TOUG...

...kovoepPBornotieg EKkAsloayv,
Kol auTo ota aAnOsLa pov £pabk...

...0TL UMOPELG va XTioEeLg TRV OlKOVOpia
KOIL TOV TIOALTIOMO OE EKOTOVTASEG XpoOvLaL...
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and if you don't protect
the resources

eco-system collapse can wipe it
out in a matter of years.

And that's when
we really begin to realize

that issues like overfishing
like climate change

that they're not
environmental issues

for a lot of us
that work on the ocean

they're economic issues.

I mean there's gonna be no food
no jobs on a dead planet.

When | realized
this wasn't sustainable

| went on this search
for sustainability.

| remade myself
as an oysterman.

...0AAQ av 8€v TPOOTATEVOELG TOUG
nopouc...

...l KATAPPEUCH TOU OLKOOUGCTIHLATOG
MUmopei va ta KataotpEPEL HEoa o€ Alya
Xpovia.

Tote apyiocope vo CUVELSNTOMOLOUE. ..

...0TLINTANOTO OTIWG
n unepalievon, n KALLAtikg aAdayh...

...0¢gv gival povo nepBariovrikd
{ntuara...

...yla 6Aoug gpag tou SouAelouie otov
WKEQWVO...

...Elval olKovo KA nTrApataL.

Aev Oa uTtAp)EL OUTE PaynTo,
oUTe S0UAELA 6'éva VEKPO TTAQVATN.

‘Otav katdAafa ot
ouTo Sev ATaV BLWCLHO...

...apxtoa va avalntw tn BLwcLHoTnTA.

AAN\aa, KoL acXoAROnKa e Ta oTPELSLA.

96



And what oysters taught me
was that Mother Nature

created these technologies
millions of years ago

designed to mitigate our harm.

We don't need advanced technologies.

Mother Nature has seaweeds
and shellfish

which sequester five times more
carbon than land-based plants

filter 50 gallons of water
a day per oyster

pulling nitrogen out of our system.

| mean my job as
a steward of the ocean

is to take Mother Nature's
technologies and grow them.

And it's pretty simple.

Auto nov £paba
art'ta oTpeidia, eivan 0tL n Mntépa PUon...

...0NLOUPYNOE QUTEG TLG
TEXVOAOYLEG EKATOUUUPLA XPOVLA TIPLV...

...£TOL WOTE VOL TTEPLOPLOEL TLG {NULEG HaG.

Aev XpeLa{OOOTE TIPONYUEVES

TEXVOAOYIEG...

...n Mntépa ®von

€XeL Ta GUKLA KOl TAL OOTPOKOELSH...

...TIOU OLITOMLOVWVOUV TOV AvOpaKa MEVTE
dopéc neplocdtepo amn'ta Gputd TnG ENPAg.

KaBe otpeidt pAtpapel 50
Aitpa vepoU tnv nuépa...

...Byafovtog to alwto omn’'to cUCTN A KOG,

H 8ouAsLd pou,
OOV EMLOTATNG TOU WKEAVOU...

...Elval va tapw tn teXvoloyia
™¢ Mntépag DUong Kot va TRV avantuw.

Eival apketd anio.
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So the beautiful thing about if
you grow just restorative species

is there's zero inputs.

We don't need fresh water
we don't need animal feed

we don't need fertilizer
and we don't need land

making it hands down the most
sustainable form of food production
on the planet.

So kelp is

this beautiful seaweed.

It's like the gateway drug
to a new cuisine.

It's one of the fastest-growing
plants on earth.

It soaks up five times more
carbon than land-based plants.

It's called the Sequoia of the Sea.

But it's just the beginning.

To untépoxo He TNV KAAALEPYELDL
1OVO ava{wOoyOVNTIKWVY ELSWV...

...lvaL 0tL 8ev Xperaleton forOsLa.

Aev xpelalopaote YAUKO VEPO,
Sev xpelalopaote {wotpodEg...

...08v xperalopaote Ainaopa
Ko ev xperalopaote £6adog.

KaBlotwvtag thv, avaudiopitnta, tnv no
Buwoun mapaywyr tpodrg otov mAaviTn.

O KEATULEG €ival
0UTO To UMEPOYO £160G PuKLoU.

Eival oav "vapKwTiko - tUAR" og pa véa
Kouliva.

Eivat éva ano ta tayutepa
avantuooopeva Gputd otov mAavhTh.

Anoppoda névie Ppopég
MEPLOGOTEPO AvOpaKka arn'ta Pputd Tng
Enpag.

Ovopadeta n Zekoyla TG OdAaocoag.

AAAA gival pévo n apxn.
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| mean we're starting with kelp

but there are edible
plants in the ocean.

Part of the plant we can turn
into kelp noodles

but then this is just biofuel

we turn into fertilizer and we can turn
into animal feed.

If you provide a seaweed diet
to cows

you get a 90 % reduction
in methane output.

It's stunning.

And cows have been eating--
cows sheep goats have been eating
kelp for hundreds of years.

Hebrides Islands Maine
all sorts of places.

You know the volume's stunning.

Evvow, WG EEKLVALE HE TLG KEATILEG...

...0AAQ UTtGpXOUV
Bpwoa GUTA OTOV WKEAVO.

Mépog tou putov
UIOPOULE VAL TO KAVOUE VOUVTAG...

...0AAd auTo gival amAd BlokaloLyo...

...TO OTOI0 UMOPOUHE Va
uetatpéPoupe o€ Ainaopa, o {wotpodn.

Av APEXOUNE
Statpodn pe PpUKLa oTIG AyEAASEG...

...0a £xoupe 90% peiwon otnv €kpor)
uebaviou.

Eivaw poPepo.

O ayeAddeg, Ta mpopata, oL KOTOIKES
TPWVE KEATILEG £6W KOlL EKATOVTASEG XpOVLAL.

Ita vnold twv ERpidwv, oto MEwv, og oA &
HePN.

0O A6yKog givo EKTANKTLKAG,.
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We can do 10 to 20 tons MnopoU e val KAAALEPYROOUHE

of kelp per acre 10 pe 20 TOVOUG KEATILWV OLVA OTPEHAL...
150,000 shellfish. ... 150,000 octpaKoEeLdy.
And you scale this up if you were to take Ze peyaAutePN KALpOKA,

a network of our farms av giyope To SiKTUo TG KAAALEPYELAG Ha...

totaling the size
of Washington State

technically you could
feed the world.

If you took 5%
of U.S. territorial waters

and farmed in our style

you could create
million direct jobs

and sequester the equivalent
carbon of 20 million cars.

Our farms also help mitigate
acidification.

The kelp creates something

...0TO OUVOALKO LéyeBog
NG noAwteiag tng OuAoLvyKTov...

...0a unopovoapue va
KaAUyoupe tn Statpodn Tou mAavnTh.

Av naipvape to 5%
TWV XWPKWV udatwv twv H.MN.A...

...KOlL KAAALEPYOUGOLLE LLE TOV SIKO MG
TPOMO...

...0a dnuoupyovcape
ekatoppUpLa O£0eLg epyaoiag...

...koiL Oa aropovwvape avopaka
L008UVapo pe 20 ekatopplpLa
autokivnta.

O KOAALEPYELEG MO
BonBoUv otov peTpLacpo TnG ofiviong.

O kéATLEG Snpoupyolv
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called a Halo Effect

which reduces the acidity
in the oceans

which then allow our oysters
and other shellfish to grow thicker shells

and not be as susceptible

to acidification.

So | mean climate change was supposed to

be this 100-year sort of slow lobster boil.

And instead it's here and now.

Luckily as fishermen we can transition to
something that keeps that in core

and have the pride of helping
feed my country

and that's just so exciting.

I can be part of you know the army that's
going to help

Hopefully, save the planet.

Opatija,

T0 Aeyopevo, pawvopevo pwrootédpavou...

...TO OTOLO MELWVEL TNV 0ofivion oToug
wKeavoug...

...KOlL ETLTPEMEL OoTa OTPELSLA KOl o' AAAQ
OCTPAKOELSH VoL €XOUV TILo oYU KEAvdOG...

...ylava pnv eivau eudAwta otnv ofivion.

H kApatiki aAAayn unotiBeton nwg
Oa epxotav oAU apyqd, o Babog
EKOTOVTAETLOG,.

AAQ avTIO£TwG, eival edw Twpa.

Eutuxw, w¢ Papadeg umopou e va
MUETAPBOULE OE KATL TTOU TNV EXEL WG
Tupnva...

...KolL va TepNAVEVOLAOTE OTL

BonBapue otnv tpododooia TG XWpPG Hag.

Eival cuvapmacTiko.

Mropei va eipan pépog
TOU otpatov tou Oa BonORo«L...

...0¢ EATIIOOVLE, VA GWOEL TOV TAQVATN.

Onaria,
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Croatia

If we put 10 units of CO2
in the atmosphere

ten very large units of CO2
in the atmosphere

about five stay in the atmosphere

and about two and a half
go into plants and about two and a half
goes into the ocean.

So you've got an acidic ocean.

So how do you deal with that?

Nature handles this problem
by making more shells

which is the marine snow idea

that little beasties
grow in the water

they make calcium carbonate
shells so shells fall.

The problem with that is
the planet loves to operate

Kpoartia

Av TonoOetrijcoupe
6éka povadeg CO2 otnv atpoodarpa...

...0€Ka peyaleg povadeg CO2...

...TePLMOU MEVTE PEVOUuV oTNnV
atpocdatpa...

...duouon ninyaivouv ota puta
Kot SUOLLON OTOUG WKEAVOUG.

'EToL, £XOUNE Evav OELVO WKEAVO.

Nwg To avTIPHETWNIlEL AUTO;

H ¢uon avtpetwnilel o npoBAnpa
dTayvovtag nepLocOTEPA OOTPOKAL...

...0nAadn n 16éa tou Bakdoolou
"Xwoviov"...

... LIKPA TWAKLOL LEYOAWVOUV OTO VEPO...

...ptiaxvouv kéAugog anod
avOpaKIKO aoBEoTLo, Ko To KEAUGOG
nédrel.

To npoBAnpa 1'outd
givau 6L 0 mAavnTng Asltoupyet...
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on time scales ...lLE XPOVOSLAYPOUILO EKATOHMUUPIWY

of millions of years. XPOVWV.

And we don't. Evw eI OXL.

So question becomes can you To epwtnpa givat, LMOpPoUpE va

speed that process up? €MTaUVOULE Th Stadkaoia auth;

We have to investigate Npénelva e§eTdoou e OAEG TLG ETUAOYES
all our options. pag.

There are more experimental Yndpxouv MoAAEG TELPAUATIKEG TPOTACELG
Hypotheses that still need to be tested. TLOU TPETEL VO SOKLUOOTOUV.

One solution may lie in a microscopic Mia AUon unopei va Bpioketal
community of life O€ L0 LLKPOOKOTILKA Kowotnta {wHG...
called marine snow. ...TtIou ovopadetal Oaidacaoio "xLovi".

So fundamentally Ztnv ovoia, TL O€Aoups;

what do we need?

Well we need this planet O£AoupEe TOV MAQVATH OTWG ATOV.

as it was

we have to bring it in the state that Npénelva tov pépoupe

it was 200 years ago. OTNV KOTAOTOON TTOU ATav npLv and 200
Xpovia.

Higher concentrations YPnAOGTEPEG CUYKEVTPWOELG

of carbon dioxide Soe16iou Tou avOpaka...
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they increase acidity ...aUEAVOUV TNV 0§UTNTA TWV WKEAVWV.
of the ocean.

The oceans are losing OL wKeavoi XAvouv TNV LKavotnta...

their ability

to capture carbon ...va aypaiwrtilouv

from the atmosphere. Tov AvOpaka ar'tnv atpocdatpa.

And we have to do something about it. MNpEmeL va KAVOUE KATL yL'aUTO.

We have to help these systems Npénelva Bondnooups avta ta
cuoThata...

which cycle carbon ...TOL OTtol0L AVOKUKAWVOUV TOV AvOpaKd...

between the atmosphere ...LeTA€V TNG atpdcdalpag,

between the plants on the land TWV XEPOALWV GUTWV KoL TWV WKEAVWV.

and between the oceans.

And with marine snow it just needs a little Me 1o OaAdooto "yovt"

help from us. amnAa divoupe pia BondeLa.

The main products will be To Baoiko anotéAeopa Oa sival

removal of carbon dioxide n adaipeon tov o&eldiov tou avOpaka...
and the production of oxygen. ...KolL N tapaywyn o§uyovou.

What we can do is insert into the ocean AUTO TTOU UMTOPOUME VO KAVOUME

gival va eL.odyou e 6TOUG WKEAVOUC...

104



very small, minute amounts of iron

but very very little

so it doesn't have anything to do
with that term "fertilization."

To give you a measure
we need altogether

about 6 kilograms of iron
for initiating this process

on 100,000 square kilometers
of the southern oceans.

The cells form organic matrix

which is the foundation

for the formation of the marine snow.

It is then
when the matrix appears

it becomes very attractive

for cyanobacteria

and heterotrophic bacteria

which colonize these particles

...TLOAU HKpPEG,
EAAYLOTEG TOGOTNTEG OGN POU...

...TIOAD HKPEG...

...£ETOL WOTE VOL LNV CUYXEETOLL
LE TOV OpO yoviHomoinaon.

Mu\wvtag pe aptdpoug,
XPELA{ONOOTE CUVOALKAL...

...Ttepinov £§L KIAA o1épov
ylo va EEKLV|OOoUME TN Sladikacia...

...0€ 100,000 TETpAYWVIKA XIALOUETPAL
OTOUG VOTLOUG WKEAVOUG,.

Ta KOTTapA SNULOUPYOUV £Va OPYOVLKO
mAéyua...

...TtOV gival to Ogpélo ya

™ Snuoupyia tou BaAdootiou "yLoviol".

Otav epdaviletal To MAEypa...

...ylvetau oAU eAKUGTIKO o€
KuavofaKktipta...

...KOlL o€ €TEPOTPOd A BaKTrpLa...

...ToL oTtoia emoLkifouv autd
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and then actively grow.

And then we just
let them do their job

because they can stay suspended

for a very long period of time.

We tracked these
marine snow particles

for more than four months...

so they can float around
and sequester organic matter

and when they become heavy

they simply sink down to the sea floor.

The speed of this change

and increase in the concentrations
and temperature--

we must act.

And we can.

TO CWHATISLA KoL avantuooovTal.

‘Enetta, Ta adVOULE va KAVOUV T SOUAELA

TOUG...

...ylati pmopouv va atwpouvtat...

...yLoL TTOAU ey Ao XPOVLIKO Slaotnua.

NapakoAouBncape autd
T owpatidia Baddoolou "yoviov"...

...YLOL TIEPLOGOTEPOUG MO TECOEPLG UNVEG...

...£TOL WOTE va alwpouvtal
KOIL VO OLITOLOVWVOUV Opyavikn UAR...

...kaw étav Bapaivouv,
anAd Bubifovral otov naro tng OdAacoag.

H taxvutnta avtig thg aAAayr...

...koL n aU€non TWV GUYKEVIPWOEWV
Kot n avénon tn¢ Osppokpaociag...

NpéneLva dpdcoupe.

Ko propoupe.
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I'm 100% positive Eipon 100% oiyoupog

that we can achieve OTL LTOPOULE Va KOTAPEPOULLE...
reorganization ...avadlopydvwon twv

of human activities avOpwrnivwyv Spactnplotitwv...
to work together with nature ...va SouAEéPoupe pali pe

and not against it. ™ $UoN Kat OXL EVOVTIioV TNG.
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Eniloyog

O oxkomdg ™C mapovoag epyacioag MTov vo €EEPELVIICEL TOV KOGHO TNG
OTTIKOOKOVOTIKNG  UETAPPACNG  TOPEXOVTOS  LAOTITAOVG  OTO  EMICTNUOVIKO
vrokuavtép tov HBO «lIce on Fire». H peydAn moodtra vAkod oyetikd pe v
OTTIKOOKOVOTIKY UETAPPOOT] Kot E0IKOTEP TOV LIOTITAGUO pe Pononce dote va
vroomPiE® TV avdAvon pov. Apyikd emKevTpdONKa 6TV EMGKOTNON TOV BempLadv
™G UETAPPAONG, KOL TNV GYXECT TNG METAPPAONS HE TNV YA®GGoAoyia. Xto devTEPO
KePOAoo e&epedivnoa TIC WOUTEPOTNTEG TNG OTTIKOOKOVGTIKNG HETAPPAOTG, EVA OTN
CUVEXELDL TTPOYDPNOO. GTO. YOPUKTNPLOTIKA TOV vroTitAicpoV. To televtaio pépog,
elvar €€ 0AOKAPOL APLEPOUEVO GTNV YAMGGOAOYIKT OVOADGT TNG SOVAELLG OV TAV®
OTOV VIOTITMGUO, TOPEXOVTAG TOPASEIYHATO OO To TEGGEPA YAWooKd emineda. O
VROTITAMO OGS BE@POVVTOV KOTA TOALOVG TEPIGGOTEPO TPOGOAPUOYN TOPE LETAPPAOT
HE TNV TOPAd0CIoKn £Vvolo TG AEENG. T d1001KAGio TOV VIOTITMGOD TAPUTHPNCA
OTL TOAAGQ YOPOKTINPIOTIKO TNG METAPPAONG MOV Empeme vo amiomombovv, va
avadtvrmdodv N va Taparelpfodv Tpokepévoy va tapayBovv vtoTItAol dTov o1
Oeatég Oa pmopovv va dwfdcoovv pe po potid. Qotd6co, 0 VITOTITMGUOG OV Ba
énpene va Bempeitanr ArydtEPO ONUAVTIKOG ammd TN PeTAPpaon Kelpévav. Ommg oe OAeg
TIG UETAPPACELS OMOUTOOVIOL OPKETOL TEPOPIOUOL, £TGL KOU GTOV VROTITAICUO
amouteiton peydAn mpocoyn kot doegotnra. Q¢ ek T00TOoV, OAO KOl TEPIGGOTEPOL
BempntiKol 6TOV TOUEN TOV HETAPPOUCTIKMOV UEAETMV delYVOLV EKONAO EVOLAPEPOV Y10
avtov tov Topéa. O vroTItMopog lval emiong €vog TOAD KaAOG TPOTOG eKpdOnong
Evav yAwooov. Avtd ocvuPaivel emedn evod akoVOue 10w¢ tovg MBomo100¢, TovG
ONUoc10YPaPovg Kot 00T KaBeENS va LoV € pia EEVN YADGGO, GTOVG VITOTITAOVG
umopoOe va Bpovpe v HETAPPACT TV Aeyouevav tovg. [Ipdyuatt, ot avOpwmot
oL {OVV GE YMPES OOV O VIOTITAMGLOG Eival o cLVNOIGUEVOC OO TN HETAYAMTTION
wyvpilovtar 0Tt paboivovv mepiocoOTEpa PAEMOVTOC TNAEOPACT, 1 OKOVYOVTOG
pad1OP®Vo apd 6to Gyoieio. Katd tn petdepoacn Tov VIOKIHavIEP amd To oy yAKd
OTO EAMVIKE Ko TNV OMpovpyio Tov vroTitAwmy, cuveldntomoinca 1660 TeEPITAOKO
etvar to €pyo evoc vrotitMotr. Ot amoedcelg mov TpEnel va ANeOovv givar TOAAES
KoL TOAD ONUAVTIKEG EMELDTN EMNPEALOVY TO TEMKO TPOTOV KO, TEAOG, TO AMOTEALEGLA
Kot v emkowovia. 'Enpene va taptdom ) petdopacn pov oe évav vadtitho 600
YPOUUDV YOPIS VO TOpoAEly® onuavTikég mAnpogopies. Mepikég popég émpene va
Buoidom pepwcd pépn tov Keywévov mov voplo 4Tl SV NTOV CNUOVTIKA Yo TNV
katavonon. Emmiéov, n mopdienyn minpogopidv dgv Ntav n povn pébodog mov
ypnowonoinca. o va d0dcom dAeg TIG amapaitnTeg TANPOPOPIES Y10 VO LETAPEP® TO
Wvupe. 6Tovg Beatég, GLUYVE EMPETE VO CLUTVKVAOCH TN LETAPPACT] Hov. Me autdv
TOV TPOTO, KOTAPEPA VO, SNUOVPYNGH VIOTITAOVS oL ot Beatég Bo pmopovoav vo
KOTOVONGOLV Kol vaL S1BAcovV [ ol patid. Agv ftav ToAD amdd, M€ TO KEIUEVO
NTOV YEUATO OO GLYKEKPLUEVOLG OPOLG TTOL OeV pmopovcay va aAddEovv. Tlpayuartt,
emélea éva emoTNUOVIKO VTOKIovTép ywott NEepa 01t Ba NTov (o TpoOKANnom.
[Tiotevm OTL TPémel Vo LITAPYEL YEVIKOTEPT] VOLGONTOMOINGT GYETIKA LE TN CNUAGIi0
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avtoy ToL €1dovg NG peTdppacns. Ta movemoTo UTopohV VO GLVEIGPEPOLY
KAVOVTOG TEPIGGATEPT) £PEVVA GE AVTOV TOV TOUEN TOV METAPPUCTIKAOV XTOVODV.
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