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Near real time land cover changes using Dynamic World in GEE
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“Often it turns out to be more efficient
to move the questions than to move
the data.”

-Jim Gray (1944-2007) PARADIGM

DATA-INTENSIVE SCIENTIFIC DISCOVERY

Google Earth Engine

Amd tnv mapouoiaon https://goo.gl/n5Gh5Q , Nick Clinton, nclinton@google.com , Earth Engine Developer Relations
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> 50 Petabytes of Earth observation data
(imagery, weather, etc.)
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Powerful JavaScript* API

* python too!

Amd tnv mapouoiaon https://goo.gl/n5Gh5Q , Nick Clinton, nclinton@google.com , Earth Engine Developer Relations
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TIMELAPSE

Watch the world change over the course of nearly three
decades of sateiliite photography
Pictured: The megacity of Dubai grows in the desert, from 1984 to today
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https://earthengine.google.com/timelapse/
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H oavtlpetwrnon tTwv PUOLKWY Kataotpodwyv Kol O oXeSLAOUOC BLwolpuwy
NMOAEWV MpoUmoBETouV TNV UTIOPEN AVOVEWUEVWY SESOUEVWY OXETIKA LE TNV
ebadokaAun, €tol wote va eival duvatn n kataypadn tTwv oAAQywvV TOU
ToTtlou Kol N amotipnon tng AEToupyilog Twv OlKoouoTNUATWY (Kataypodn
SOOLKWV EKTACEWY, UTTOAOYLOMOC €OVIKWY LOOAOYLOUWY EKTIOUTIWY OLEPLWV TOU
Beppoknmiou, kataypodn SopNUEVWY EKTACEWY, K.0.).

2Tnv napouvcioon avtr Ba avaAvcoupe tn xpnon tou dataset Dynamic World
Kot Ba tapouvctacou e U0 ePAPUOYEC TOU:

* N MPwWIN adopd OTNV E€KTLUNON TNG TMANUUUPLKAC ETKLVOUVOTNTAC LLLaL
TLEPLOXNC KOl

« n O6elteEPN OTNV QAMOTLUNON TWV EMUTTWOEWV TNE TIUPKAYLAC otov EBpo tov
Auyouoto tou 2023.
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Dynamic World app

https://dynamicworld.app/

O PAYUATIKOC KOOMOC £ivall TOGO SUVAULKOC 000 oL AvBpwTtoL Kol ol PUCLKEC
Stadikaoiec mou tov dtapopdwvouv. To Dynamic World eivat eva maykooulo
oUvoAo debopevwy KaAuPng yng oxedov og mpaypatiko xpovo, avaiuong 10
LETPWYV, TIOU TTapAyYETOL LE TN Xpnon deep learning, elvol eAevBepa StaBEoipo
Kol e avolytn adela. Elval to amoteAeopa pag ouvepyaoiog petaél tne
Google kat tou World Resources Institute, yla tnv mapaywyn evoc dSuvajllkou
ouvoAou dedopevwy Ttou puokol UALKOU otnv erudpaveLla tne 'nc.
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Movadikeg Kavotopieg tov Dynamic World
1. Near realtime data. Navw ano 5000 sikovec Dynamic World mapdayovtoat kaBnuepva, evw ot
Napad0CLAKEC TPOCEYYLOELC VLo TNV KATAOKEU S€80UEVWV KAALYPNC YNG UITOPEL va XPELOLOTOUV
HAVEC 1 Xpovia yia va rtapaxBouv (r.x. CORINE land cover, MODIS land cover). Q¢ amotéAeopa tng
aélomoinong pLog véag mpoogyylong Badlac pabnong, mou Baoiletal oto Sentinel-2 Top of
Atmosphere, To Dynamic World mpoodEpel evnuépwon tng maykoopag KaAAupng yng kabe 2-5
NUEPEC avaAoya e TNV tomoBeaoia.

2. MBavotnteg ava (Per-pixel probabilities) yia 9 land cover katnyopiec. Eva onuavtiko
TTAEOVEKTN O LLLAC TIPOOEYYLONG Ttou Baoiletal og texvnTA vonpoouvn eivol OTL To LOVTEAD e€eTAlEL
uLa eLoepyopevn dopudopikn elkova Sentinel-2 kat, yia KAOs €LKOVOOTOLXELO OTNV ELKOVA, EKTLUA
oV BaBuo kaAuPng Twv SEVTpwY, TNV OLKOSOUNON MLOG CUYKEKPLUEVNC TIEPLOXNAGS N TNV KAAUYN
XLOVLOU €AV UTTAPXEL HLa Ttpoodatn xLtovoBueAAa, yla mapadeypa.

3. AvaAvon 10 pétpwv. Q¢ amotédeopa tou poypappatoc European Commission’s Copernicus
Programme 1mou epAPUOCE TNV AvVOLXTH TIOALTIKN) ota dedopéva Kal Ta poiovta European Space
Agency Sentinel, Ta mapayopeva data sets onwg 1o Dynamic World nipoodpépouv debopéva Land
cover availuong 10 HETpwV. AUTO €lval OnNUOVTLKO meldn n mocotikomoinon dedopEvwy oe
uPnAdtepn avaAluon MAPAYEL TILO AKPLBH ATTOTEAECHATA YLOL TO TL UTTAPXEL TIPOY LATLKA OTNV
enmupaveLla tng ne.
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https://developers.google.com/earth-engine/datasets/catalog/COPERNICUS_S2
https://developers.google.com/earth-engine/datasets/catalog/COPERNICUS_S2
https://ec.europa.eu/info/index_en
https://www.copernicus.eu/en
https://www.esa.int/
https://www.esa.int/
https://sentinel.esa.int/web/sentinel/home

MéEBodo¢ mapaywync dedopevwv

* To Dynamic World napayetat xpnotponolwvtag to Google Earth Engine kat tnv mAatdpopua Al
(Al Platform). To ocUvoAo 6edopévwv Dynamic World avamtuxBnke og euBuypAapLON UE TLG
Apxéc Al tng Google (Al Principles).

*  Mnopeite eniong va e€epeuvnoete to Dynamic World oto Resource Watch touWorld Resources
Institute, ko va paBete meploocotepa yia to WRI’'s Land & Carbon Lab.

* AwBaote 10 oxetiko apBpo Nature Scientific Data publication: Dynamic World, Near real-time
global 10m land use land cover mapping.
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https://cloud.google.com/ai-platform/docs/technical-overview
https://ai.google/principles
https://resourcewatch.org/
https://www.landcarbonlab.org/
https://doi.org/10.1038/s41597-022-01307-4

Data Access and Availability

* Mrnopeite eniong va pooneAdoete to Dynamic World otov katdAoyo tou Google Earth Engine
public data catalog. Ot emlotipuovec mou avantloocouv ePopPUOYEC UtopolV va
xpnotpornotjoouv to dedopéva Dynamic World péow signing up oto Google Earth Engine.

* To Dynamic World dataset StatiBetot we pia cuAloyn sitkovwy Earth Engine Image Collection
e 1o ovopa "GOOGLE/DYNAMICWORLD/V1". AvodepOUaoTe 0€ AUTO £LTE HEOW TNS XPNONG
NG Earth Engine Python 1 p€ow JavaScript client library wg:
ee.ImageCollection('GOOGLE/DYNAMICWORLD/V1Y)).

e [l0 QO TILO EUTIEPLOTATWHEVN avaAuon rtAonynBeite edw: Explore Dynamic World Time Series
in EE Apps.

* To povtélo Dynamic World €xeL tpg€el ylao OAEC TIC LOTOPLKEC elkOVEC TOA Sentinel-2 ko
ekteAeltal yla elkovec Sentinel-2 TOA mtou amoktOnkav npocdata. EMopuévwe, ol XpHoTECS
evBappuvovtal va epyalovtal pe T cUAAOYH ELKOVWV 0€ oXEOOV TIPAYHATLKO XPOVO TIoU lval
SdtaBéoun oto Earth Engine

Google Earth Engine


https://developers.google.com/earth-engine/datasets/catalog/GOOGLE_DYNAMICWORLD_V1
https://signup.earthengine.google.com/#!/
https://earthoutreach.users.earthengine.app/view/dynamicworld
https://earthoutreach.users.earthengine.app/view/dynamicworld
https://earthoutreach.users.earthengine.app/view/dynamicworld

EKTTOULOEUTIKO UALKO

* [ tn Xpnon tou Dynamic World pmopeite va deite ta mapakdtw tutorials:
Introduction to Dynamic World (Part 1): Visualization and Creating Composites
Introduction to Dynamic World (Part 2): Calculating Statistics of a Region
Introduction to Dynamic World (Part 3): Exploring Time Series

*  Ta dedopéva Dynamic World akoAouBouv Tti¢ apyéc avolxtwy dedopEvwy yLa va mpowbricouv
TNV EMLIOTNHUOVLKA KaTtavonon Twv mAavnTikwy dtepyaciwy. Otav xpnotlpornoleite dedopeva
Dynamic World otnv €pguvad oag, cupmeplhaBete TtV avadopa yLol TO CUYKEKPLUEVO OET
dedopEvwy:

Brown, C.F., Brumby, S.P., Guzder-Williams, B. et al. Dynamic World, Near real-time global 10 m
land use land cover mapping. Sci Data 9, 251 (2022). https://doi.org/10.1038/s41597-022-01307-4
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https://developers.google.com/earth-engine/tutorials/community/introduction-to-dynamic-world-pt-1
https://developers.google.com/earth-engine/tutorials/community/introduction-to-dynamic-world-pt-2
https://developers.google.com/earth-engine/tutorials/community/introduction-to-dynamic-world-pt-3

Training Data

* To Dynamic World avarmtuxOnke pe tn xprion twv National Geographic Society’s Dynamic
World training data. Auta ta dedopéva dtatiBevral peow adetag Creative Commons BY-4.0 ko
TIPETEL VAL avahEPOVTOAL WG:

This dataset is produced for the Dynamic World Project by National Geographic Society in
partnership with Google and the World Resources Institute.

Google Earth Engine


https://doi.pangaea.de/10.1594/PANGAEA.933475
https://creativecommons.org/licenses/by/4.0/

Dynamic World data

* Toa debopeva DW eival dtabéoipa peow Creative Commons BY-4.0 adslac Kal mpEmMeL va
avadEpovtal we:

This dataset is produced for the Dynamic World Project by Google in partnership with National
Geographic Society and the World Resources Institute.

* To povtélo, mapadeiypata ylo tnv epappoyr Kat mpocbetec mAnpodoplec yla tnv
OPXLTEKTOVLKA TOU LOVTEAOU pUmopeite va Bpeite edw:
https://github.com/google/dynamicworld

Google Earth Engine


https://creativecommons.org/licenses/by/4.0/
https://github.com/google/dynamicworld

o[1HIEX AEAOMENQN XPHXEQN 'HX

MODIS Land Cover
« https://Ipdaac.usgs.gov/products/mcd12g1v061/

« [Taykoopla dedopeva, pe avaiuon 500 x 500 pETPa, O€ ETFOLO XPOVLKO Brua
CORINE Land Cover
« https://land.copernicus.eu/pan-european/corine-land-cover/

« Aegbopgva yLa Tov eupwTaiko xwpo, 100 x 100 petpa avaAuaon, XPOoVIKO Brpa £EL
£Tn.


https://lpdaac.usgs.gov/products/mcd12q1v061/
https://land.copernicus.eu/pan-european/corine-land-cover/

e[1p00BOeteC TINYEC Sedopevwy

*+  WCMC Above and Below Ground Biomass Carbon Density bookmark_border

https://developers.google.com/earth-
engine/datasets/catalog/WCMC_biomass_carbon_density v1_0

* Global Aboveground and Belowground Biomass Carbon Density Maps

https://developers.google.com/earth-
engine/datasets/catalog/NASA_ORNL_biomass_carbon_density_v1

«  MYD17A2H.061: Aqua Gross Primary Productivity 8-Day Global 500m
https://developers.google.com/earth-engine/datasets/catalog/MODIS_061_MYD17A2H

«  MYD17A3HGF.061: Aqua Net Primary Production Gap-Filled Yearly Global 500m
https://developers.google.com/earth-engine/datasets/catalog/MODIS_061_MYD17A3HGF



https://developers.google.com/earth-engine/datasets/catalog/WCMC_biomass_carbon_density_v1_0
https://developers.google.com/earth-engine/datasets/catalog/WCMC_biomass_carbon_density_v1_0
https://developers.google.com/earth-engine/datasets/catalog/NASA_ORNL_biomass_carbon_density_v1
https://developers.google.com/earth-engine/datasets/catalog/NASA_ORNL_biomass_carbon_density_v1
https://developers.google.com/earth-engine/datasets/catalog/MODIS_061_MYD17A2H
https://developers.google.com/earth-engine/datasets/catalog/MODIS_061_MYD17A3HGF

eKUpLO XOpPAKTNPLOTLKA

* 2e oUyKpLoNn pe Ta ponyoupeva datasets to Dynamic World exeL kaAUtepn
XPOVLKN avavewon (3 - 5 pepeg) kal xwpikn avaiuon (10 m x 10m ).

« 'Exoupe tn duvatotnta YECW PLAg AUTOVOUNG EQAPPOYNG VA OTITLKOTIOLNCOUWE TLG
aMayeg edagpokaiung (Land cover changes) xwpig va xpelaletat va ypapoupe
KWOLKA.

« AmoteAel tnv KaAUTEPN €TAOY yLa near real time avaAUoELG O€ TIAYKOOMLO Kal
TOTILKO €TT{TIESO

«  Melovektnpa lvat oL Alyeg Katnyopleg Tou TtepLeEXEL (9 katnyopleg).

«  Tla avoAuTtikeg Sladlkaoteg kal avamntugn mepattepw TPOoLlovTwyY (KaBopLopog
UTTOKATNYOPLWV TL.X. OTNV Katnyopla crops) Ba mpemeL va ypaPoupe Kwdka
(Javascript rj Python) oto Google Earth Engine

Ac eEepeuvrooupe to dataset auto edw:
https://dynamicworld.app/

KaL ag Ttape oto tab explore data

Google Earth Engine


https://dynamicworld.app/
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Land cover katnyopLeg

9 land cover categories

h and scrub

Bare

ow and ice
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Dynamic World HOME  EXPLORE THE DATA  ABOUT

See the Change.

Beginning August 14, 2021, the
Caldor Fire burned 221,775 acres in
El Dorado County, California,
destroying over 1,000 structures
and displacing thousands of
residents. Days after the start of the
fire, land cover changed from
“trees” to “shrub/scrub™ in Dynamic
World

Snowstorm, Boston, MA, US
Volcanic Eruption, Philippines

Seasonal Change, Okavango

Dynamic World HOME EXPLORE THE DATA ABOUT

AHEA

See the Change.

Beginning August 14, 2021, the
Caldor Fire burned 221,775 acres in
El Dorado County, California,
destroying over 1,000 structures
and displacing thousands of
residents. Days after the start of the
fire, land cover changed from
“trees” to “shrub/scrub” in Dynamic
World.

Snowstorm, Boston, MA, US
Volcanic Eruption, Philippines

Seasonal Change, Okavango
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AacLKEG TTUpKaYLEG otoVv EBpo tov Alyoucto tou 2023
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Forest fires in NE Greece

Q  Search places Earth Engine Apps
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Displays top-1 mode composite with -
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for specified date range. Click the map to
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Forest fires in NE Greece
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Floods in Thessaly

Q  Search places Earth Engine Apps
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Flood in Thessaly

Q,  Search places

Map Satellite Dark
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Flood Hazard assessment with Dynamic World
MANPUUPLKA ETILKLVSUVOTNTA PE TN XPRRCN Tou DW

¢ JUpdpwva pe tnv Odnyla 2007/60 tng EE (EU KowvoBouAlo, 2007), o kivéuvog
nANUpUpaC eivatl cuvaptnon tng mbavotntag tTou cupBavtog MANUUUPAC KoL TNG
gmikwvduvotntac mMAnppuUpac, dSnAadn tng Ektaong tng mMANUUUpac, Tou Babouc Twv
LVOATWY KAL TWV TAXUTATWV PONC 0TNV MANUUUPLOUEVN TtEPLOXN. ELItEpLEXEL TNV
EVVOLOL TWV ETILITTWOEWV.

« Hyaptoypdadnon tnc mAnppuptkng emikwvéuvotntac (Flood Hazard Mapping) sivat
n KUPLA TTPOCEYYLON YL TNV AVASELEN TIEPLOXWV LLE OUYKEKPLUEVN TiBavoTnTa
gudaviong mMANUUUPAG, OTIou Ba TIPETEL VAL OTOXEVCOUV TIPOANTITLKA LLETPA VLA TNV
npootacia Twv UPLOTANEVWY UTIOSOUWV AAAA KoL TOU avBpwrilvou Kol puotkou
kepaAaiov. Auto pmopel va emnpeaoctel anod Stadopouc mapdyovieg 0w N
tonoypadia, To KAlpa ko n xprion yne.

Google Earth Engine



* HOdbnyla tng EE yia tic mAnupUpeg amattel ano ta kpatn HEAN ¢ EE va AdBouv pa
OELPA LETPWV YLa TN HELWON TWV APVNTLKWY EMUMTWOEWV TWV TMANKLUUPWY OTNV
avOpwrivn vyeia, To TMEPLPAAAOV KOl TIC OLKOVOULKEC SpaoTNPLOTNTEG,
oupmEPNAUPAVOUEVOU TOU EVTIOTILOMOU TIEPLOYWV TIOU KIVOUVEUOUV Ao
MANUUUPEG, TNG avarmtuéng xaptwv Kot dtaxeiptong Klvduvou MANUUUpac. oxedLa Kalt
NV edpoppoyn HETPWV PEWONC Tou Klvduvou TANUUUpac. Ta KpAtn LEAN TIPETEL
enionc va ouvepyadlovtal HETAEL TOUG yLa dltaocuvoplakoug Kivduvoucg MANUUUpag
Kot va Aapavouv umton TLg TOavVEG ETLITTWOELS TNG KALMATLIKAG aAAayrC 0TouG
kKwwdUvouc mAnuuupac (Omer et al., 2023).

¢ KaBbwc n KAtk aAlayr avapeveTal va emdEPEL CUXVOTEPA aKPOLa YeyovoTa
BpoXOMTWOEWVY, Ol TANUUUPEC OVOUEVETOL VO ATtOTEAECOUV cofBapn amelin yla tTnv
avOpwriLvn Kolvwvia Kal to epBaAlov Kal o€ auto To MAaLoLlo n xaptoypadnon
TWV KWYOUVWV MANUUUpAC eival Lel{ovog onpaciog yla TOV a0TKO Kol XWPOTAELKO
oxedlaopo kat tn dtaxeiplon tng xprong yng (Hosseini et al., 2020; Ran & Nedovic-
Budic, 2019).

Google Earth Engine



Flood risk (MANpMUPLKOG KivEuVvOo()

O kivduvocg mAnuuupac, Aappavel umogn toco tnv
nBavotnta epdavionc TANUUUPOC OGO Kal TLG TILOOVEC
OUVETIELEC TNC TIANUHUUPOC. AUTO TtepAapBAveL TNV
rn@avn {npd otnv avBpwrvn vyeia, To eptBariov, Tnv
TTOALTLOTIKA] KANPOVOULA KOl TNV OLKOVOLLLKN
dpaotnplotnta mou oxeTileTal ue Eva cupPfav
nAnuuupoc (EU KowvoBouUAwo, 2007). Ot a&loAoynoELg
KWw&UvVou TANUUUPOC XPNOLULOTIOLOUVTOL YLOL TOV
EVTOTILOULO TIEPLOXWV TIOU Slatpexouv uPnAotepo Kivbuvo
TANUUUPOC KAL YLOL TNV AVATITUEN OTPATNYLKWYV VLo TOV
HETPLOOUO KoL T dtaxeiplton Twv kKwduvwv. Etol, o
KivOuvog MANUUUPOG CUXVA EKTLUATOL WG TO YLVOLEVO TNG
rBavotntag MANUUUpAG TTOAAATTAQCLOCUEVO PE TNV afla
NG UTTOSOUNG 1 TWV TIEPLOUCLOKWY OTOLXELWV TTOU
UTTAPXOUV OTLC EUAAWTEC TOTtOOETiEC. ——

Google Earth Engine



« HU.S. Federal Emergency Management Agency (https://www.fema.gov/flood-maps)
UTTOYPOLULULZEL TN XPNOLLOTNTA TWV XOPTWV TTANUUUPAC Kot UTtoSELKVUEL OTL
OTIOLOOATIOTE UEPOC UE TIBavOTNTA 1% 1 HeYyoAUTEPN TILBAVOTNTA VA AVTLUETWTTLOEL
MANUUUPO KABe Xpovo Bewpeital otL £xeL uPNAO KivOuvo. AUTEC OL TTEPLOXEC EXOUV
TOUAQXLOTOV Hla OTLC TECOEPLG TIBAVOTNTEC MANUUUPOAC KOTA TN SLAPKELA LLLOC
urtoOnkn¢ 30 etwv (30 *0.01 = 0.3).

«  OLTANpUUpeC v akoAouBouv ta opLa TNG TTOANG N TLC YPAUUES L&LokTnaolag.
XpNOLUOTIOWWVTAC Evav XapTn MANPUUPAC, UTtopeite va deite tn oxeon petagu tng
L&LoKTNolag oag Kat Twy TEPLOX WV PE Tov uPnAdTtepo Kivouvo TIANUUUPAc. Asv
uTIapxeL «Cwvn XwpLig Kivbuvo», AA\A OPLOPEVEG TIEPLOXEG EXOUV XAUNAOTEPO N
LETPLO Kivduvo.

Google Earth Engine


https://www.fema.gov/flood-maps

>upBatikeg pebodol yia flood hazard mapping

AplBunTika poviéda: O cupBatikog Tpomog ival va
TPOoSLoPLOTEL N AEKAVN ATTOPPONC TIOU ATIOPPEEL OTNV
EVAAWTN TIEPLOXN KL VoL EPappooTEL Eva USPOAOYLKO
HLOVTEAO BPOXOTTWOEWV-ATIOPPOWV TIOU EEAVEL EVa
vdpoypadnua MANUUUPAG otnv €€060 TG AeKAvVNG
QTOPPONG. TN GUVEXELD, aUTO To udpoypadnua
niepthapPavel tnv eicodo evog udpoduvapikou Hoviélou
Baolopévou otn duoikn (eite og Svo eite o€ pia
Sdlaotaoelg) e to omoio Stadidetal To kKUpA MANUULpPAG. H
£€060¢ aUTOU TOU HOVTEAOU €lval N TANUUUPLOUEVN
TieEPLOXA.

EpyaAeia APng anodpdcewv moAAAmAwWY KpLTtnpilwy,
OTOTLOTIKEG HEBOSOL KAl TEXVIKEG UNXOVLKAG LABNOoNG
(Hosseini et al., 2020; Rafiei-Sardooi et al., 2021): unopouv
va evowpatwBouv otn yevikn pebodoloyia.

Google Earth Engine

i
~— |

. Unit Discharge {m?s)
= o >

& o

Section 11

Section 12

c)

https://doi.org/10.1016/j.advwatres.2018.10.014

P
10 o7 e
left bank /:/7-/

f
i

i .\:"
{11
114

| ‘
\

Ieﬁ1§ank ‘{ﬁi;

12
right bank

iy

=R ;



https://doi.org/10.1016/j.advwatres.2018.10.014

« Xtnv EN\ada epappoloupe tnv katavour) Gubmel yla va uttoAoyilooupe tn YEYLOTN
avapevopevn Bpoyxomtwon ywa T50, T100, T1000 kat va Tnv ELoayouuE OTO
USPOSUVAULKO UOVTEAO.

«  'Onwg opwg amodeiytnke (kat uttip&e avaloyn KPLTLKN Katl oTo TIapeABov -
koutsoyannis 2003 - On the appropriateness of the Gumbel distribution in
modeling extreme rainfall) n katavour) autr €&l APKETA PELOVEKTAPATA AOYW TOU
LLKpOU aplBpoU TtapatnprjoEwy PEYLOTWY £THOLWY Bpoxomtwoewyv (40 - 60
XpovLa), aAAA Kat AOyw TG eTiSpacng TNG KALPMATLKNG aAAQyNC TIOU ETILTELVEL TA
akpata gawvopeva.

Google Earth Engine



ATIO SOMULKEG OE N SOMULKEG TTAPAMEBACELG

MponyoUpuevn €peuva €xeL dei€el OtL N KAtk aAAayn armattel Stadpopormoinon twv
OTPATNYLKWYV YL TNV AVTLLETWTILON TWV ETIUTTWOEWY TWV TTANUUUPWYV, ouvSEovVTaC TNV
rOavoTnTa Kol TIG CUVETELEC Kal Silvovtag Epdaon 0TO CUVTOVIOUO HETAED XWPOTAELKWY Kol
Slaxelplotwy vepou (Vitale, 2023).

2to ipoavadepBEV apOpo oL cuyypadelc TOVIOAV TOV AVETIAPKI GUVTOVIOUO o€ dladopa
KUBepvNTIKA eTtimeda, TOUEIC TTOALTIKAC KOl EUTTAEKOUEVWY, WC EUTTOOLO OTNV ATIAVTNON TNG
TLOALTLKAC YLOL ETILTUXH TIPOCOPUOYH OTLG TTANUMUUPEG.

2to dpBpo (Haque et al., 2019) davnke n avaykn LeTABaong amo pa oAl TPooEyyLon
SOULKAGC TTOPEUBAONG VLA TNV AVTLUETWTILON TWV MANUUUPWY, OE OTPATNYLKEC TTOU
EVOWMATWVOUV €Miong KN SLapBpwTlkEC mapepuPacelg mou eotidlouv 0Tn cnuacia Twv PEAWV
NG Kowvotntag otnv uloBETnon Kat epoappoyn TMOALTLKWY yLa TG TANUUUPEC. ATtodeLKVUETOL
gMLoNg OTL TEToL pEoa Stadopormnoovy / Stapotpalouv Tic euBUvVeEC og TTOAAOUC
evlladepopevouc popeic (kat oxL Lovo otnv KUBEpvNoN) Kol CUVETIWE armotouv uPnAo
entinedo KowvLKAC armodoxNn ¢ yLa TtV anoteAsopatikni toug edpappoyn(Raikes et al., 2023)

Google Earth Engine



Xprjon tAnpowopiag oxed0v tpaypatikoL xpovo yia flood hazard mapping

«  Xpnotwuornowwvtag to DW yila tnv a€loAoynon tng emikivéuvotntag mAnpUuupag, n
aéLloAOyNOoN EVNUEPWVETOL OCUVEXWCE CUUDWVA LLE TOV XPOVO EMAVETILOKEP NS TOU
Sentinel 2, dnAadn SV €wc MEVTE NUEPEC, KAl TTAPEXEL TTANPOPOPLEC yLa TLC
TIANUMUUPLOUEVEC TIEPLOXEC UE XWPLKN avaAuon 10 m.

« Héwdwkaoia afloAoynonc eival evowpatwpevn otnv nAatdopua Google Earth
Engine ko a€lodoyel tnv miBavotnta mAnuuupac oe eninedo pixel, urtoAoyilovtog

ToV apLOpo twv Ppopwv ou KABe pixel katnyoplomoleitatl w¢ MANUUUPLOUEVO OTO
ouvoAo dedopgvwyv Dynamic World yia pia Sedopévn xpovikn nepiodo.

Google Earth Engine



Mapdadeypa otnv BA EAGSa

« H peBodoloyia edapuodletal oto Yoatiko Atapépiopa (YA) Opaknc otn BA EANGSa
KOlL CUYKPLONKE HE TOUC TTLo PO PATOUC XAPTEC EMLKIVOLUVOTNTAC TMTANUUUPOC TTIOU
avarttuxOnkav yLo TV mepLoxn HEAETNG cUppwvaA HE TIC amattioel tng Odnylag
MAnuuUpac tne EE 2007/60 (EU KowoBouAwo, 2007). H epyaocio pag umtoypappilet ta
TTAEOVEKTHHOTA TNE XPONG EVNUEPWHUEVWY TTANPOodOPLWV OXESOV OE MPAYUATIKO
XPOVO yla TIC TANUMUPEC Kol UAOTIOLELTOL e €Evayv armAo Kwoka Tou Google Earth
Engine, ou eival dpeoa SLaB£0L0C yLa xprion o€ AAAEC TTIEPLOXEC OE OAO TOV KOGLO.

* H am\otnTtd Tou To KABLoTA WOavIKO epyaleio yla tnv umepPaocn Twv GPayLwy mou
OUVAVTWVTOL LETAED TNG EMLOTNMOVIKAG TTPOOSOU KOl TWV TTPOCAPHOYWV TNC
TLOALTLKAG

Google Earth Engine



AlaBeoLpoTnTa KWLKa

« https://code.earthengine.google.com/0840284cd1e3a07a09644fa5bf2e5f5f

Imports (2 entries) B

» var geometry: Table users/alexandragemitzi/gadm36_GRC_0O
» var region: Table users/alexandragemitzi/ThraceWD

Map.centerObject(geometry, 10);

var now = Date.now();

var startDate = '2015-01-01"

var endDate = ee.Date(now); //'2021-01-01";

var dw = ee.ImageCollection('GOOGLE/DYNAMICWORLD/V1")
filterDate(startDate, endDate)
filterBounds(geometry);

Google Earth Engine


https://code.earthengine.google.com/0840284cd1e3a07a09644fa5bf2e5f5f

var FloodOnly = dw.map(function(img) {

var ag = img.select('label");

return ag.eq(3);

//Would also like to maybe have 2 or 3 LC types to select here
H.sum();

var palettes = require('users/gena/packages:palettes’);
var FloodVis ={

min: 1.0,

max: 50.0,
palette: palettes.colorbrewer.YIOrRd[9]

I
Google Earth Engine



var FloodMasked = FloodOnly.updateMask(FloodOnly.gte(1));
// Clip the composite and add it to the Map.
Map.addLayer(FloodMasked, FloodVis, 'Flood');
//Map.addLayer(dwComposite.clip(geometry), dwVisParams, 'Classified Composite’);
var tolnt = FloodMasked.tolnt16();
Export.image.toDrive({

image: tolnt,

description: 'image_export',

// folder: 'ee_demos’,

region: region,

scale: 30,

crs: 'EPSG:4326'

1

Google Earth Engine



AttoteAEopata yLa to YA Opakng (2015 - cryjpepa)

e § = FITTT

*  Preprint dtaBeoLpo edw:

https://www.researchsquare.com/
article/rs-3167250/v2

Flood Hazard Map
Number of days flooded
from 2015 to 2023

>100
26.0°E 26.5°E

Flood Hazard map of the broader Thrace Water District

o _ based on the methodology presented herein, covering the
oogle Earth Engine 2015 — 2023 period.



[Meployeg Tou emMAnynoav cupwva pe to CORINE Land cover

Land cover type Area (km?)

Artificial, non-agricultural vegetated areas 0.1

Arable Land 280.0

Forests 24.1
Heterogeneous agricultural areas 6.7
Industrial, commercial and transport units 0.6
Mine, dump and construction sites 0.1
Pastures 0.6
Permanent Crops 0.2

Scrub and/or herbaceous vegetation

associations 8.4
Urban fabric 0.1

Google Earth Engine



>UYKPLON JE TOV XAPTN TTANUUUPLKAG ETILKLVOUVOTNTAG UE
neplodo emavagopdc 100 ypovwv

il

100-year return period Flood
Hazard map as defined in the Flood
Management Plan for Thrace
Water District, Greece (Special
Secretariat for Water, 2018).

Google Earth Engine



Legend

DW flood - MPs no flood

DW no flood - MPs flood

DW flood — MPs flood

26.5°E

2UyYKpLON TOU XapTn
ETKIVOUVOTNTAC TANUUUPOC
Tou Yéartikou AlauepiouaToc
Opaknc¢ ue Baon tn
uedodoldoyia mou
ntapouaotaletal 6w EVaVTL
TOU XAPTN EMLKIVOUVOTNTAC
mAnuuvpac 100 etwv Baoet
Tou 2xebiov Alayeiptong
[MAnuuupoac yia to Yéatiko
Alaueptoua Opakng, EAAada
(MPs).

Google Earth Engine



Kwéblkag yLa ©scoaila

https://code.earthengine.google.com/3b484df844aa4c8f34529
b4792a3367d
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e[1\covekTrnuata

*  InUavtikn BeAtiwon ota anoteAeopata Tou USPOSUVAPLKOU HOVTEAOU av
ouVSUAOTOUV WE TLG TIAPATNPOUPEVEG TIANUUUPEC.

*  JUVEXWC QVAVEWHEVEC EKTLUNOELG TL.Y. APECWC PETA TNV TMANPUUPA otn ©cocoaAla
avavewBdnke o xaptng Flood Hazard

e MeLovekTrpata

« Aev pmopel va uttoAoytotel to BaBog tng TANUUUPAg
¢ AOYW VEQOKAAUYNG UTTAPYEL ATIWAELA SE60UEVWV KaAL Apa N EKTLPNCN TNG

TIANUPUPLKAG ETILKLVEUVOTNTAG ATTOTEAEL HAAAOV LA CUVTNPENTLKN EKTiPNON.

Google Earth Engine



e YTIOAOYLOMOG KAMEVWYV EKTACGEWV

« O kwdlkag Bploketal edw:
https://code.earthengine.google.com/0156942a9baa48bb9719206094f3ef41

ANMAoVTag TIG NUEPOPNVIEG KaTaypAPOUE TLG aAAayeG otnv KAAun pe §Acog

Google Earth Engine


https://code.earthengine.google.com/0156942a9baa48bb9719206094f3ef41

eTo amoteAeopa yua tn Podorn

AuyouoTog 2021

Morunsse) 7 j1opoamancro, .

AulyouoTog 2022

Chernichevo. Chernichevo

Kirkovo,

K/iDKCEQ) Tihomir:
kremen Tixoup
Kpemen

Kirkovo

KypReeg; Tihomir
Kremen L
Kpewer

Aisymi
Augopn

Palagia :
NaXayla Pakg
1 ayia

SMai ~

Percentage Tr¢ Dare: 123469 Percentage Tree
Area built: 1214364 Area .

) crops: 11323394 5 bat_‘e. 137986
48.10% flooded vegetation: 68298 48.57% built: 1242143

crops: 10113515
shrub_and_scrub: 3852286 flooded_vegetation: 73132
snow_and_ice: 39 grass: 620083

trees: 16274316 none: 199141

water: 516947 shrub_and_scrub: 4576553
show_and_ice: 1593

trees: 16338409

water: 534810

grass: 469252

LEGEND

- water

. trees

M grass

- flooded_vegetation
. crops

| shrub_and_scrub
I buitt

- bare

AOYOUO’TOQ 2023 I snow_and_ice

Chernichevo.

Kirkovo
KypKoBo) Tihomir
Trxomup

Kremen
Kpemen

8

Palagia
Nakayla

Percentage Tree
Area

*Object (9 properties)
46.15%

bare: 141378

built: 1171879

crops: 18984436
flooded_wvegetation: 6234
grass: 435162
shrub_and_scrub: 4979571
snow_and_ice: 118

trees: 15615345

water: 527934



e Eappoyn veag KAI - ZUPPOp@Ywaon 0ToUG auoTnpOTEPOUG
KAVOVEC KaL SeOPEVOELC TTou eTERaAe n KA 2021 - 2027 otoug
TIApaywyoug

Land cover change in Rhodope from 2022 - 2023
100
80
60
40
_22 bare tﬁt crops floods g.s shrub snow tI water l

-40
-60
-80

Land cover change (km2)

Land cover type



Anore)\scpata yLa OAGKANpPN tn Opdkn

ot CBMneHrpap,

e’ | LEGEND
. [l veter
I trees
B grass
- flooded_vegetation
B crops

- shrub_and_scrub

KaBaho
ftheroupolla‘ O
lepolTONn - -

B snow_and_ice

Keyboard shortcuts | Map data ©2023

bare: 589101

built: 4843614

crops: 36806583

flooded vegetation: 719111
grass: 2689554

none: 1362810
shrub_and_scrub: 15190929
snow_and_ice: 43833

trees: 85205338

water: 2111517

« Ta amoteAéopata Sivovtal og pixel (moAamAactaloupe pe 100 p2 kat Bplokoupe

£Ktaon)
2022

Percentage Tree Area
57.49



2023
Percentage Tree Area
49.85

Keyboard shortcuts | Map data ©2023 C

LEGEND

- water

- trees

- grass

- flooded_vegetation
- crops

- shrub_and_scrub
I buitt

- bare

. snow_and_ice

bare: 1325374

built: 4522500

crops: 36676043

flooded vegetation: 525787
grass: 1610783
shrub_and_scrub: 28263018
snow_and _ice: 9661

trees: 74555611

water: 2074213



eKuplapxn aAAayn N ewTLA OTLG SACLKEC TIEPLOXEC.

Land cover change 2022 - 2023 -Thrace

1500
1000

500

0 f— —_— — —

[
bare built crops floods grass shrub snow { water
-500

Land cover change (km2)

-1000

-1500
Land cover types

NauBdvovrtag uttdéwn O11 Katd péco 6po 1ha ddcoug deopelel 42.8 Tdvoug dvBpaka, n QWTIA €ixe wg
atmrotéAeopa Tnv ameAeuBépwon 2.601.530 tons otnv atpdéo@aipa

Edw https://climate.mit.edu/ask-mit/how-can-burning-one-ton-fuel-create-more-one-ton-co2 YTTOPEITE va
utToAOYioETE 0€ TTOOOUG TOVOUG CO2 avTioTolxei aut n moodtnTa AvBpaka. (1 tévog dvBpaka ~ 3.2 Tovol CO2



https://climate.mit.edu/ask-mit/how-can-burning-one-ton-fuel-create-more-one-ton-co2

eBOpeLa EUBola 2020

* Percentage Tree Area

30.33

bare: 151444

built: 1239742

crops: 2915444

flooded _vegetation: 14209
grass: 79690
shrub_and_scrub: 2693259
snow_and _ice: 67@5

trees: 16075484

water: 29827484




eBopeLa EUBola 2021

Percentage Tree Area

21.79

bare: 507029

built: 1178618

crops: 2864568

flooded vegetation: 18825
grass: 102195
shrub_and_scrub: 6952180
snow_and _ice: 9604

trees: 11547781

water: 29822661




MBaveg TtpoeKTACELG TNG MEBOSOAOYLOG

*  ZUVSUAOHOC (EUTTAOUTLOMOG) TWV CUMPBATIKWY PEBOSWVY KaBopLlopou TIANUPUPLKNAG
ETILKLVEUVOTNTAG

«  KaBoplopog xtovokahudng (Lélaitepa onNuavIko yLa HEYAAA YEWYPAPLKA TIAQTN KAl
uopEeTpQ)

«  Xpovooelpeg edaokaluPng yla SLAPOPEC TIEPLOXEC:
https://code.earthengine.google.com/123a6000a68b3279569c3db74aa408e6

Google Earth Engine



Kataypagr) Teptodou xLovokailuyng

1.00 ~—— Bare

0.95 —=— Built

0.90 ~~— Crops

0.85 —— Flooded_vegetation
—— Grass

oo Shrub and scrub

—=— Snow and ice
—— Trees

—— Water

Class probabilities
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e AAN\EC EQAPUOYEG

‘EAEYXOC VEWV KTLOUATWY oTnv Bangalore
arto to 2019 - 2020

Google Earth Engine

Red Pixels indicating Detected Urban Sprawl between 2019 and 2020



Google Earth Engine

earthengine.google.com/signup



https://earthengine.google.com/signup

201G EUXOPLOTW yLA TNV TIPOGOXN oG
MTtopeLTe va eTLKOLVWVNOETE padll Jou oTo

agkemitz@env.duth.gr

alexandra.gemitzi@gmail.com

ANeEavdpa MkepLtdn
KaBnyntpla AMG


mailto:agkemitz@env.duth.gr
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