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Ektipnon KatoAweOntiknc¢ Emwkivdéuvotnrtac (E.K.E) otnv
nepLoxn tng Mavpnc Oalacoag. Ta....Keva!

° ‘EAewpn SwaBcoipwv Sedopévwv: Avemapkng rn cuvABwg avuTapKTog
KOTAAOYOC TtPONYOUMEVWY KATOALOON oWV N Kal LN-TtpocBACLUOC.

°*  Avunapéia petadedopévwv (Metadata): moAl SUokoAn €wcg aduvatn N
ektipunon tng aflomiotiag & ¢ akpifelac twv dtabopwyv dedopevwy
(eav BpebBouv!).

* Xpnon dtadopetikwv pebodoloywwv yia E.K.E. akopa kat otnv ibla xwpa,
KotOLotwvtag TN cUYKPLON TWV AITOTEAECUATWY TIPOAKTLKA avepappootn.

° H avayvwpwon 1wN¢ E€mkwduvotnta Kat n  afloAoynon Ing
Stakwvduvevong os meplpepelakny Kot TOMKA KALpoKa €xel edapUOOTEL
LOVOV TIEPLOTACLOKA. (TapOAo TTOU UITOPOUV VO TTAPEXOUV TLG ATapaitnTES
MANPOodoPLEC YL TOV OXEOLOOUO TUTILKWVY TIPOANTITIKWY LETPWV)
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SciNetNatHaz : Extipnon KatoAioOntikng Emkivdéuvotntag
(EKE) - 2xetIkeéG ApAGCELG

OL 6paoelc tou €pyou SciNetNatHaz niepllapBavouv:

°*  Emloyn gupéwg amodektwv pebodoloywwv, tov epappolovtal otnv eUpUTEPN TEPLOXN TNG
Aekavnc tnc Mauvpng ©daiaocoag, pe faon tn dtabBeoipotnta Twv Sedopévwy

° Mpoocappoyn Twv napandavw LeBoSOAOYLWV OTIC «TOTIKEC cUVINKEG» Kal EPapHOyR TOUG OE
neplpePELAKN KALHOKO KOl OE TUAOTLKEG TTEPLOXEG

®*  JUyKplon eTAEYUEVWY pLeBoSoAoyLwV He Baon TNV edlkTtoTNTA KOl TNV akpifela & aloniotia
TWV ATOTEAECUATWV

°* Noapoxn eAelBepn¢ npooBaocng ota ddopeva mou MAPAYOVTAL KOL TUYXAVOUV eMeEEpyaoLog
pe petadbedopéva (Metadata) cvpdwva pe tig dtataelc e Kowotikig Odnylag INSPIRE
(INSPIRE directive provisions)

®* Ektipnon tng emkwvduvotntag oe mepidpepelakn KApaka kot epoppoyn g avaluong o€
TOTiK KALpaKko, n omola Ba pmopoUoe va MAPEXEL TIC amopaitnteg MANPodoplec yla tov
OXESLOOMO TUTILKWV RETPWV TIPOANYNG.
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Erloyn - Npocapoyn oTLC KTOTILKEC CUVONKEC» Kot
Edbappoyn MeBodoAoylwv

A. MeBoboloyia Twv Mora & Vahrson (Sergio Mora C., & Wilhelm-
Gunther Vahrson (1994): Macrozonation Methodology for Landslide Hazard
determination. Bulletin of the Association of Engineering Geologists, Vol. XXXl

No.1, 1994, pp.49-58.

B. MeBobdoloyiow Opoomovdlakic Ymnpeoioc Awoxeiplong
Extaktng  Avaykng (FEMA, USA) — HazUS
(https://www.fema.gov/hazus)

C. Yroloylopoc 2uvteAeoTn Aodaleiac (Movtelo
Amtelpopunkouc Mpavoug)


https://www.fema.gov/hazus
https://www.fema.gov/hazus
https://www.fema.gov/hazus
https://www.fema.gov/hazus
https://www.fema.gov/hazus
https://www.fema.gov/hazus
https://www.fema.gov/hazus
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Neplroxéc Ebappoync - EAAada

Ot 6U0 mepLOXEC TNC TUAOTLKNAC £dAPUOYAC TTOU
EUTUTTOUV ~ OTNV ~ €TUAEELLN  TIEPLOXN TOU
Mpoypappotoc tnc Maupng ©aAaocoac:

A. 3éppec
B. Kopotnvr-Nuudaia
’%; y ’ O3 Bl
Ebappoyn o€ Mepipepelakn K)up,amm W e
-,. e o ‘» !!!! 5

qﬂig

1:50.000 (sLoayopeva Geﬁoueveﬁl’ " ava)\ucﬂ)

..........
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A. MeBoboloyia Twv Mora & Vahrson

YnoAoyilel tnv “Eyyevi KatoAioOntikq Embektikotnta” (SUSC)
AapBavovtac vtoyn:
YuvteAeotn KAlong (Sr)
HIl = SUSC * TRIG= YuvteAeotn AltBoAoyiac(Sl)

_ (Sr * G| * Sh) ¢ (TS . Tp) YuvOnkecg Yypaoiac Edadouc(Sh)

Kat tov Napayovta Evepyonoinonc (TRIG)
MpokUMTEL Ao ToV cUVOUACOHO TOU:
Yelopkou 2uvteAleotn (Ts)

Yuvteleotn Bpoxomntwonc(Tp)
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Ta&wvopunon tov Asiktn Emtikwvéuvotntac (HI)

HI = SUSC * TRIG = (Sr * SI * Sh) * (Ts + Tp)

5T L = i Sx 3L X
4 ; Z > gl " ‘j? >~
[ area o TS ) (- e
(@ General data ) : z = ;
|| comparison_areas
Main Roads
E¥* cutslope_SUSCEPTIBILITY
& hillshade
I slope_MASK
@ HazUS
(@ Mora & Vahrson
net_final
X% [ Landslide Hazard Indicator ...
B Negligible (<6)
M Low (7-32)
Moderate (33-162)
Medium (163-512)
M High (513-1250)
M Very High (>1250)
I Mora_Vahrson_LHA_Serres
M Susceptibility -Mora & Vabhr...
Factor Sh (Moisture)
B MV_sr_Serres_final
B Mv_Tp
= mv_Ts
I Mv_Factor_sr
¥ PGA_serres.I_100 [Multile...
(@ Engineering Geology
(@ Factor of Safety
¥ relief
— Contours
OCM Landscape
Google Hybrid
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B. MeBoboloyia FEMA (Hazard US)
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A. Zéppec
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Kakopapia® e g

B. Kopotnvn-Nupdat
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1. Ektiunon tn¢ Emdektikotntog oe KatoAicOnon (umod oTatlkéEC ouvOnKeg
Aeltoupylac)

2.  Ektipnon tnc Kptowung Emttayxvvong (Ac) & ouykplon (Ac/PGA) tou Adyou tN¢
Kplowung Eritayuvoncg (Ac) poc tnv Kopudaia Edadikn Emttayuvon (PGA)

3. YmoAoylopog twv Movipwv Edadikwv MeTakivQoewv

OAec ol mapamnavw mapapeTtpol umoAoyilovtatl yia dUo SladopeTKEC CUVONKEC
vypaociac / vmoyelov vepou: “ZHPEX” kat “YFPEX”, Aapfavovtac umoyn OTL oL
“ZHPEX” avtiotolyoUV O0TNV KOTAOTAON TIOU 1 oTAOUN TwV UTtoyELwv LOATWV glval
KATQ amo tnv enidpavela aotoyiog, evw ot “YIPEZ” otav n otdbun twv umoyewwyv
vepwv eivat MEXPI tnv eAeUBepn emidavela tou edadouc.
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1. Embektikotnta o€ KatoAioOnon (uno otatikéG cuvOnkec) ‘

Nivakog 8. Emdektikdtnta tnG KatoAioOnong uno oTatikeC GUVONKEC
(HazUS MH, Chapter 4 — PESH)

Geologic Group Slope Angle, degrees KMHQKG I: }\WOTEPO ETUOEKTLKO
0-10 [ 10-15 [ 15-20 | 20-30 | 30-40 | >40 . D .
(a) DRY (groundwater below level of sliding) KMuaKa X: TIAEOV ETUOEKTIKO
Strongly Cemented Rocks (crystalline rocks
A afld Wel.l-cem?nted sandstone, None | None 1 II v VI N one
¢ =300 psf, ¢ = 359)
Weakly Cemented Rocks and Soils (sandy . I
B | soils and poorly cemented sandstone, None I vV Vv VI v
¢' =0, ¢ = 359) I1
Argillaceous Rocks (shales, clavey soil, II[
C | existing landslides, poorly compacted fills, ¢’ v VI Vi X X X
=0 ¢ = 20°) I\Y
(b) WET (groundwater level at ground surface) 'lur
Strongly Cemented Rocks (crystalline rocks
A | and well-cemented sandstone, ¢ =300 psf, ¢’ | None oI VI VI VI VI VI
=35 VII
Weakly Cemented Rocks and Soils (sandy
B | soils and poorly cemented sandstone, ¢ =0, ¢' V VII X X X X . VIII
=359)
Argillaceous Rocks (shales, clayey soil, . [}{
C exist_ing landslides, poorly compacted fills, ¢ | VI X X X X X . b4
=0¢ = 20°)
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Ermubektikotnta o€ KatoAioOnon (uno otatikec cuvOnKec)

EMOEKTIKOTNTA OE
karoAioOnon uno
OIaPOPETIKEG
OUVONKEG uypaociag

=HPEZ ouvBijKa

g

SciNetNatHaz Project
Black Sea Basin JOP
2007-13
Landslide Susceptibility of Geologic
Groups
under "DRY" groundwater
conditions
(HAZUS Methodology, FEMA)

Legend

Landslide Susceptibility of Geologic Groups_DRY
None

B 1

B 1

l__J 111

B v

=

E v General data

5] x:il [ urban Areas

B —— Road Network

I x | Main Roads

1 0 1 2 3 4 S5km
O .

Coordinate Reference System: HGRS (Hellenic
Coordinate Reference System '87)
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2. Emdektikotnta o KatoAicOnon (ocslopkéc ocuvOnKec)

Apxn thc Mebodou OpLaknc lcoppomiag: o CELONOC Bswpeital
w¢ pa op{ovria duvapn (oelopKkog ouvteAeoTtnc * BAapocg TG

duvntika oAloBaivovooac palog tou tpavouc)

Kpiowun Emtayvvon (A,) opiletal wg n opl{oviia mtayvvon

rou Sivel cuvteeothi acdpdhetag Fe = 1,0
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YrtoAoylopog tng Kpiowpung Emttayuvong A,

Kplown Emtayuvon (A.) €ival plo cuvBetn cuvaptnon tng KAiong touv mpavoug,
NG YeEwWAoyiag, TOU UMOYEWOU VEPOU, TOU TUMOU TNnN¢ KatoAioOnong & 1ng
LOTOPLKAG CUUNEPLPOPAC TOU TPOVoUG.

2x. 1
08 I I
|:|—| - O CI:“.TE‘I::' -
Yriapyxouv oplopeva JCIEE C O [
: z g 07 ---- B(Wat) [
opla  ywo. autéc T ik )
_;: 04 \ A (Wet) [ |
oXEoeLg (omwe daivetal [IsEEE - o
’ ; 02 -~ h g \\\\ B (D) | |
oto ypadnua) S 1. N A
b 0.1 ~ = —
0 I
¥ 5 10 15 20 25 30 35 40 45 S0 55
Slope Angle (dagraas)

Kplown Entayuvon wg ouvaptnon FewAoywwv Opadwv kat Edadikig KAiong i
(Wilson and Keefer, 1985)
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Tipec PGA — YITOAOYLOHOG OE «TOTUKEG OUVONKEC

Ot TpéEc tng PGA umoloyilovtal oUppwva HE TNV EKTLUNON TNG GELOMLKNG
emikwduvotnTtag ywo tnv eéetalopevn meptoxny (6nA. ywa poe mepiodo
entavadopac 50, 100, 475 xpovia K.A.1t.) PE TN XpRon:

* TWV KATAAANAwV yla tnv e€etalopevn meploxn ZxEoswv MpoPAsPnc tng
Edadknc Kivnonc (GMPE) Kol Tov TUMO TOU pAYUATOC KOl THV Katnyopia Tou
gdapouc

Torukég GMPEs (Skarlatoudis et al., 2003) ywa tnv EAAGSa

Mapadewha § 1o5pGA = 1.07 + 0.45M — 1.35 X In(R + 6) + 0.09F + 0.068 + 0.286

1
logPGA = 0.86 + 0.45M — 1.27 X In(R* + h*)2 + 0.10F + 0.06S + 0.286
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Common borderc Common <oliifionc
common poraers. Lommon so l ULIOINS

Emwbektikotnta o€ KatoAioOnon (oelopoc)

H Kplown Emwtayuvon (A.) opifetar wg n opldvtia

grurayuvon mouv divel F; = 1.0 QO MoAY uPnAé:< 0.3
L . O YynAé: 0.3-0.6
Kpttipto: bnko
7 O Meoaio: 0.6 - 0.8
O béeiktng A./PGA kat pa
- — 0 XoapnAo: 0.8-1.0
UTTOKELUEVLKN
. 0 MoAu XapnAo:1.0-3.0
Kotnyoplomnoinon =

KaBoAou: > 3.0

Emwdektikotnta ekbAwong emtdpavelakne KAtoAioOnong o PETATOTIOELG
TIOU TIPOKOAOUVTOL OO CELOUO, OTIWG opilovtal oo tov deiktn Ac/PGA
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YnioAoyiopocg tn¢ Kpiowpung Emtayvvong A

C

I Geol_Group_C_WET ]
" Ac_A_WET_LIMITS
I Ac_B_WET_LIMITS
¥ Ac_C_WET_LIMITS
(@ Susceptibility _DRY
I Ac_DRY_vs_PGA
Snueiwon: OLuyniéc  * :'0‘3)%3‘533' -
, , 0.100000
Ho.
TIUEC TNG AC Agimouv B 0.200000
eéautiac twv opiwv rou e

’ - 0.600000
ecpfxpquovrou arrlyv = 0700000
kAion tou npavoug B e g

¥ Ac_A_DRY
i Ac_B_DRY

l Ac_A_DRY_slopeLIMITS

I¥® Ac_B_DRY_LIMITS
I Ac_c_DRY_LIMITS
I susc_dry_GeolGroup_Slope...
I** Geol_Group_A_dry E
Identify Results (&)%)
=g B =

KS PPES , e |
ZHPEZ cuvlOijikeg
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Tinec PGA yua tnv mAotikn epopoyn oTiC ZEPPEC

Ldyers =)

A gie SN )
[ ] area

(@ General data

9 area_CORINE
X — Road Network
X [ ] Urban Areas

@ BroxStathmoi

— area_TECTONICS
X ' PGA Serres

x @ 111-160

x 160 - 208

% () 208-257

X @ 257-305

x @ 305-353

* Margaris _PGA_NEO...

© Old_Landslides

A trigonometrika_NA
_| comparison_areas

Main Roads

I¥ cutSlope_SUSCEPTIBI...

B hillshade
I slope_MASK

(@ HazUs

(@ Mora & Vahrson

(@ Engineering Geology
(@ Factor of Safety

¥ relief

— Contours

OCM Landscape
Google Hybrid

Tiuec PGA

DiTotopos}

(€hionaehoril

iMetallal
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Erubektikotnta o KatoAicOnon (ogiopog)

2625000 2630000 2635000 2640000
S A— T -

ZEPPES
oUVOINKES

SciNetNatHaz Project
Black Sea Basin JOP
2007-13

Landslide Hazard as Ac/PGA
'DRY" groundwater conditions
(HAZUS Methodology, FEMA)

Ac: Critical Acceleration
PGA: Peak Ground Acceleration

Legend

Ac/PGA Index (dry conditions)
B non-computable
I very High (<0.3)

B High (0.3-0.6)

] Moderate (0.6-0.8)  General data
7] Low (0.8-1.0) [] Urban Areas
B very Low (1.0-3.0) —— Road Network
B none (>3.0) [ | Main Roads

Coordinate Reference System: HGRS (Hellenic
Coordinate Reference System '87)
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3. Emukwvduvotnta KatoAicOnong (oetopoc)

®* H p€bodoc FEMA Baociletal otnv ektipnon twv PGD (Movipwv
Edadikwv Metatonicewv) yra KOtoAloONoELG

®* Eilvaw aflomotn tooco ywa “emidavelakec” (fabBo¢ kukAou
oAiocBnonc €wc 7 -8m), 600 Kat yia «BabLeécy KatoAloBRoeLC.

Anaitnosig:
A kplowun ertayvvon (g), opiletol we N opl{OVILA ETILTAXUVON

rou bivel Fg =1.0
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Ektipnon Movipwyv Edadikwv Metatoniosewv (PGD)

eeeeeeeeeeeee

* H pebodoc FEMA Baoiletal otnv A e
ektigunon twv PGD (MOvipwv [ {f I
Edadwkwv Metatonicswv) yla INAAWAIRG
katoAloOnoewg (Goodman and v -
Seed, 1966) I

E[PGD] = E[d/A.]*A. *n -

A..: tpokaAoupevn erutayuvon (g) — A, = PGA |

7
W

n : aplOpoc KUKAWV poptionc (ouvaptnon Tou |
ueyeBoug tou oglopou M, ) =

celeration is uspally taken as a single value.

Figure 4.11 Integration of Accelerograms to Determine Downslope Displacements

E[d/A.]: avopevopevog oUVTEAEDTNG LETATOTILONG Cotmm et b0
ylo kaBe kUkAo dopTLoNC
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C. MeBodoloyia Zuvteleotr Acdahetag - F

[MAOTLKEC TLEPLOXEC EDAPHUOYNAC
A. Zéppec

uuuu

B. KopotnvA - Nuucboua

KAipoka Nepidpepetakng
edapuoyng

1:50.000 (5sSopéva ELoav*-f‘fm* s Qe |
kaw avaiuon) 2 T S
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C. MeBoboloyia Zuvteleoth AoddaAetag - Fe

* Mé€£BobdoL afloAoynong KATOALGONTIKAG EMKvduUVOTNTOG
Baollopevec otnv Mpooopoilwon TNE dtadlkaolog aotoxiog evog
npavouc (uEBodol pe puokn Baon)

*  Edappolovrtal oc supeiec TIEPLOXEC, €DOOOV Ol VEWAOYLIKEC &
VEWMOPDOAOYLKEC CUVONKEC €lVOLL OXETLKA OLLOYEVELC, OLKOMN KOL

gav dev uTtAPYOUV KaTtaAoyol KatoAloOnoewv

®* MeBobog umoloylwopol Tou ouvtedeotn aodalewag Fg
XPNOLUOTIOLOUV OUXVAL TO HOVIEAO OUTELPOUNKOUG TIPOAVOUG
(mapayovtec TPOKANONG: BPOXOMTWGN KoL OELOMOC)
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KatoAloOntiki Ermtikivéuvotnta— Ztatikeéc ZuvOnkec / Nepa

Movtélo Anterpopnkouc Mpavouc

(ZuvteAeotnic AcdpaAerog ) N /ﬂ‘\f\_‘
' i % o % 2 nx ! -
S = o Failure surface
Yapp Z S 1n ﬁ COSB ;ﬂ - DTESth of failure surface [map ASHT]
2w = Height of watertable
i (1 *
Vapp =7 (1 m) wthe s $': eveEPYOC ywvia TP tou yewUALkou (°)
c’: evepyo¢ ouvoxn tou yewiALkoU (kPa),
Ze Enpéc oUVONKES, V,,,= v (M=0%) B: ywvia kAiong mpavoug (Deg),

y: E6KO Bapog (kN/m?3),
2€ MANPWG KOPECUEVO PAVEG V0, = Vear | v, ELSIKO BAPOG vepoU (KN/m3),
(m=100%) z: méxoc Lwvng aotoyiacg (m)

m = z,/z % Kopeopolu HE VEPO TNG Iwvng
ootoxiog
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2uvteAeotngc AodaAelac — Anattnoslg AsSopEVWY

°* Tonoypadikd Oedoupéva (tomoypadikol xaptec, VP OUETPLKA
debopéva, onuela TAEypATOC K.0.). 2€ TEPLMTWON OOV
tornoypadikd Oedopeva oe  kAlpako 1:50.000 bev  eivol
StaBcolpa, ASTER DEMs pmopoUv va xpnolpormolnBouv €L

Bapoc tnc akpifeloc.
* TewAoykoi XAPTEC
* Tewtexvikéc Napapetpol (cuvoyn, ywvia tpBAc, e6ko Bapoc)
* Aebopeva loxupnc Edadiknc Kivnong (tLpéc PGA)

°* Méon Mnviwaiaa Bpoxomtwon (mm) kot KOPY®DAIA Ttwun
KOLTOLKPNUVIOE WV
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2uvteAeotnc AopaAerac — Amoutnoelc Asdopevwy

* TewteXVIKEG MapAMETPOL avd Mewldoyikd Exnuatioud (¢, ¢, v)

+ Eadv sivol BPAXOMAZA, tote xpnowomnoteitot to kperipto 8pavonc Hoek & Brown

TIPOKELUEVOU va dnuloupynooupe 2 Cevyn tuwv (¢ & ¢’) Tou va avtlotoXouv o€

XopunAég kat uPnAég OPOES TAZEIZ (rm.x. xaunAd mpavég kat PnAd mpavég). GSI
(Geological Strength Index — lewAoywog Acsiktng Avtoxrc) kot n AVIOXr O€
Aveumnodiotn OAIYN sktipwvratr Bdcst AtBoloyikric cUoTAoNC Kal KAUTAOTAONG
Bpaxopadas.

+ Eav eivat EAADIKOZ IXHMATIZMOZ, téte Bdoet yewhoykic mepypadic (BAéme

VEWAOYLKOC XAPTNC), TNG OXETLKNC PLBAloypadiog Kal TNC EUMELPlOC TOU XPNOTN
yivetal emloyn Twv Kat@AANAwvY Tipwv ¢, ¢’ Ko y.
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Analysis of Rock Strength using RocLab

H=50m

Analysis of Rock Strength using RocLab

Hoek-Brown Classification H
H — 5 m intact uniaxial comp. strength (sigci) = 25 MPa e

=32 mi=8 Disturbance factor (D)=1
intact

modulus ratio (MR) = 675

Hoek-Brown Criterion

M‘) 4 ‘h c 0 can
Mohr-Coulomb Fit

cohesion = 0.027 MPa friction angle = 34.17 deg
Rock Mass Parameters

tensile strength = -0.005 MPa

uniaxial compressive strength = 0.069 MPa

global strength = 0.723 MPa

deformation modulus = 503.42 MPa

¥rown Classification
intact uniaxial comp. strength (sigci) = 25 MPa
GSI=32 mi=8 Disturbance factor (D)=1
intact modulus (Ei) = 16875 MPa
modulus ratio (MR) = 675

Hoek-Brown Criterion
mb=0062 s=12eS 23=05°0

Mohr-Coulomb Fit

cohesion = 0.072 MPa friction angle = 21.91 deg
ock Mass Parameters

tensile strength = -0.005 MPa

uniaxial compressive strength = 0.069 MPa

global strength = 0.723 MPa

deformation modulus = 503.42 MPa

http://www.rocscience.com

http://www.rocscience.com

020 .......... s TR SR ST :

A reliable freeware
software “RocLab”
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Normal stress (MPa)
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Normal stress (MPa)
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Xwpikn Katavoun lrewtexvikwv MNapapetpwyv

Layers (%)
o T E @E Q

' UnWeight_gr... [+ |
-/ area_GEOLOGY
al
€j
ell
el2
an,ab
gn,ab,sch
gn,mr
gn-sch
gn-y
gn-pv
H.al
M-PLI st
M-Pl.st, |k
mr
mr.d
mr-d
Ms.c,st
Ng.c1
Ng.c2
Ng.l1
Ng.l2
Ng.s
Ng.tv-mk
Ng1
ol
Pl.c,st
| Pltr
Pt
Pt.c
Pt.,c
Pt.ls
Pt.sc2
Pt.t1
Pt.t2

] Pt.t3

L

EWNOYUKOG K

16

| ; oo - ud

1 Attribute table - area GEOLOGY = Features total: 28 EH
J B [ 3 I e L E B D = 2

IM_CC | PERIMETER AREA [GME_MAME |JRO_CO| C ] ¥ g_kN_m3 |Hyd_Conduc| C.N_m2 a.N_m3 fi_RAD Ian.ﬁ_R)!ﬂ

o Pt 17205.425 | 2618217.828 |KdTw Neu 121 8 25| 1.800 17.658 2,50000| 8000.0000| 17658.000 | 0.43563 D.‘?ﬁq

1 |schiagn 281,469 4727.945 |Karw Neu... 413 30 21| 2,700 26.487 1,50000 | 30000.0000 | 26487.000 | 0.3665 0,382

z schl.gn 2495.046 163905, 242 | Kimm Neu 413 30 21 2,700 26.487 1.50000 | 30000.0000 | 26487.000| 0.3665 0.382

3 mr 1210.219 85442,969 | KT Neu... 323 94 31| 2700 26.487 4.00000 | 94000.0000 | 26487.000| 0.5411 0.600

4 [Pt 4470.918 | 250013.883 |KaTw MNeu... 31 8 25| 1.800 17.658 2,50000| S000.0000 | 17558.000 | 0.43563 0.46¢

5 mr 466.214 9410.828 | Kimw Neu 323 94 31| 2.700 26.487 4.00000 | 94000.0000 | 26487.000 | 0.5411 0.600

6 gn,ab 1183.597 73727.187 |Kémw Meu .. 413 59 35| 2.700 26.437 2,50000 | 59000.0000 | 26487.000| 0.5109 0.700

7 |8 1197.833 82850.883 | KT Meu.... 311 1] 38| 1.800 17.658 4.00000 0.0000| 17658.000| 0.6832 0.78:

8 ¥ 20709.849 | 25583317.827 | AxAaloy... 222 53 34| 2650 25.997 3.00000 | 53000.0000 | 25997.000| 0.5934 0.67¢

g el2 8317.077 | 1707235.767 | AxAaloy... 42 3 38| 1.800 17.658 4,00000| 5000.0000 | 17558.000| 0.6632 0.78:
10 |ell 2211.929 181100.154 | Axhaboy 42 5 32| 1.800 17.658 4.00000| 5000.0000| 17658.000 | 0.5585 0.62¢
11 |al 5339.410 349796.514 AyAaloy... 3 5 28| 1.800 17.658 2,70000| 5000.0000| 17558.000| 0.4887 0.53]
12 |ol 548,239 17449.036 | AxAaloy... 321 32 19| 2.300 22,563 1,50000 | 32000.0000 | 22563.000 | 0.3316 0,34
13 |ol 825.987 28115.140 | AxAaBoy. 321 32 19| 2.300 22.563 1.50000 | 32000.0000 | 22563.000| 0.3316 0.34
14 |ol 2333.586| 146100.504 | AxAadoy... 321 32 19 2.300 22.563 1,50000 | 32000.0000 | 22563.000 | 0.3316 0.34
15 |mr 2134190 | 285691.607 | Axhaloy... 323 94 31| 2,700 26.487 4,00000 | 94000.0000 | 26487.000| 0.5411 0.60C
15 |mr 044.204 23543.455 | Axhadoy... 323 94 31| 2700 26,487 4.00000 | 94000.0000 | 26487000 | 0.5411 0.600
17 |mr 656,528 15892.729 | AxAaloy... 323 94 31| 2.700 26.487 4,00000 | 94000.0000 | 26487.000| 0.5411 0.60(
18 |Ptt2 7594.766 727917.330 | Axhaboy 121 5 28| 1.900 18.639 2.70000| 5000.0000| 18639.000| 0.4857

19 |mr 455.823 11108.927 | AyAaloy... 323 94 31| 2.700 26.487 4.00000 | 94000.0000 | 26487.000

‘U. 5411
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YnoAoylopog evepyol ouvoxnc (c’) & ywviac tpiBnic (d’)

* [lposTOlHOCLO TWV TIOPAUETPWY YL TOV UTIOAOYLOUO TOU 2uvieAeot Aodalelag (LeTatporn
StavUouatog og Raster); €’ — evepydg ouvoxn & P’- evepydg ywvia eowteptkrg TPLBAG

- akto;ra:nmh == aktogrammh

» @] Urban J % Urban
(8 Hydrology g 5 5 L_@ Hydrology
5 L N TWI_MODEL
(8 TWI_MODEL 2 N lE !
% (3] Morfology | -, SR i ’ ¥ (8 Morfology
x L@ Geology i) : ¢ CIEl 3 @] Geology
2 springs 4 ' ; i springs
== area_TECTONICS = & ¢ W P == area_TECTONICS
® Dir_IDW ey . = - ’ 2 Dir_IDW
& DipDir_IDW | /i - ‘ DipDir_IDW
Dip_IDW_SAGA ... : 4 N“S% Dip_IDW_SAGA ...
DipDir_IDW_SA... i 3 | y & J DipDir_IDW_SA...
o Hyd_Cond
Hyd_Cond /2 # - _Col
] hydr_conductivity g . % . o hydr_conductivity
(2] tan.fi_RAD » : , tan.fi_RAD
c_coh_MPa A8 4 4 £ 2 4 c_coh_MPa
-—coh_| /
g.N_m3 I R 2
% B8 € N m2 e & - N
0.000000 e : F_internal Fricti... |
23376.600000 H LT y 0.000000
46753200000 . ) 9.190800
70129.800000 \ { 18.381600
93506.400000 i B . 27.572400
116883,000000 36.763200
F_internal_Fricti... ! 3 < ! ; 45.954000
Cohesion_MPa ; 3 ; 7 2 Cohesion_MPa
UnitWeight_gr_... oz’ ! UnitWeight_gr_...
UnitWeight_kN_... : P 0 } UnitWeight_kN_...
c_cohesion_geo... ! :" W 3 c_cohesion_geo...
FS_S5m \ : .y F ) ‘ FS_5m
11111_test_arit... gl i 3 : ; 11111_test_arit... | ||
11111_test_par... "'. by 11111 _test_par... f:
UnWeight_gr_cm3 8 i X UnWeight_gr_cm3| ¥
~ area_GEOLOGY : = area_GEOLOGY
J_ DipDir_Dip_ALL_.. 5 J_ DipDir_Dip_ALL_..
— tectonic_Data F 7 ' — tectonic_Data_| F
9 makedonia_geo... 3 2 3 ) makedonia_geo...
(3 Topography ¥ (@ Topography
(] RAINFALL - data a (1] RAINFALL - data
RUSLE_SoilErosion ) ¥ RUSLE_SoilErosion
(il SAGA andsiide Al % - Al eaca L acdcide




* K %
* *
* *

Blackyea

CROSS BORDER
COOPERATION

*
* % Kk

Project funded by the
EUROPEAN UNION

SciNet NatHaz

Prevention

Common borders. Common solutions.

Xwpikn Katavoun Etdikov Bapouc & YOpauvAitkng AYWYLHOTNTOG

* [lpostolpacia TwWV MAPAUETPWV YLO TOV UTTOAOYLOUO TOU 2uvteAeotr) AodpaAelag: Ew8ikd Bapog kot
Y&pavAwkn Aywytpotnta (rmou amoattouvtal yla va urtoAoyloBet o Kopeopog oto SAGA GIS)

% aktogrammh g oo == aktogrammh
* Y Urban s g m Urban
\@ Hydrology T ) — f‘fﬂ Hydrology
ﬁ TWI_MODEL ; [ TwI_MODEL
% (1] Morfology sl % (1] Morfology
* | Geology - ﬁﬂ Geology
7 springs i R 7} i' springs

area_TECTONICS . 7 == area_TECTONICS
Dir_IDW . ] E # pir_IDW

=
= * DipDir_IDW (95 g [ " DipDir_IDW
- | # Dip_IDW_SAGA ... : A = " Dip_IDW_SAGA ...
@ 4 DipDir_IDW_SA... i i g, DipDir_IDW_SA...
® g Hyd_Cond \ ; #" Hyd_Cond
& " hydr_conductivity 2 7 :
@ | ¥ tanfi_RAD ; o
3] ¥ c_coh_MPa 7 0.799200
= g m3 2 T d | 1.598400
15000.000000 4 ehY 9 2.397600
I 17292.100000 AN/ T Yy W) B 3.196800
19584.200000 1<t a8 7y 3 1 B 3996000
21876.300000 / { I il & *" tan.fi_RAD
24168.400000 o) ’ [ | g c_coh_MPa
26460.500000 w8 N o N4 5[ | i gN_m3
& C_N_m2 4 o A & g CN_m2
® F_internal_Fricti... | | PR 4 p ] *° F_internal_Fricti...
= Cohesion_MPa ; 4 : : ] #" Cohesion_MPa
& UnitWeight_gr_... | |- ;'ﬁ [+ #*" UnitWeight_gr._...
B UnitWeight_kN_... p ; g*" UnitWeight_kn_...
= c_cohesion_geo... . ;. B c_cohesion_geo...
3] FS_5m R 3 Py e FS_5m
& 11111_test_arit... | . - o*" 11111_test_arit...
] 11111 _test_par... | | ; ! : " 11111_test_par...
&3] UnWeight_gr_cm3 ) " “ L | | & & s UnWeight_gr_cm3
& area_GEOLOGY r o9 £ 0 & area_GEOLOGY
_L pipbir_bip_ALL_... A 5 oS 7w ; L pippir_pip_aLL_... | |
— tectonic_Data_F... f ’ St -+ — tectonic_Data_F...
® makedonia_geo... 3 - i S i - “ [+ makedonia_geo...
() Topography L . (@ Topography
(1) RAINFALL - data & o P ! (] RAINFALL - data

*" RUSLE_SoilErosion S 3 *" RUSLE_SoilErosion

E .
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Nayo¢ xat xopecudg e Lwvneg actoxiog

Ot Lo SUOCKOAEC MAPAUETPOL TOVU HOVTEAOU AMELPOUNKOUC ITPAVOUC yLa
eKTipnon !
Z: 1o ayxo¢ tn¢ {wvng aotoyioag (m)

M: TO TOCGO0O0TO KOPEOHOU TNG {wvnc actoyiog (%)

* To mayxog tn¢ {wvng aotoxiog (z) kadopiletal wc ocuvaptnon tn¢ kAlong

Tou rpavouc (B), wote va uTtoAoyloBel o ocuvteAeotnC aohAAeLag

®* Mooooto KopeopoL (M%) araiteital vo cUCYETIOTEL UE TNV BpoyonTtwan

(mm) kat ula uean mneplodo emava@opac eu@avionc Bpoyomtwonc

OUVKEKPLUEVOU ueyedouc (epooov umapyxouv oO6ebopeva ywo TNV

e€etalopevn neploxn)
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Nayoc¢ xat Kopeauag tNE Lwvneg actoxiog

®* To maxo¢ tng {wvn¢ aoctoxiog (z) prmopetl va oploBel moapapeTPLKA
(rt.x. 1m, 5m, 10m) kat va Aappavetat umoPn weg £XEL | LITOPOULV va
xpnowuornotnBolv povtela pe puolkni Baon ywa vo cuvdebel pe to
avayAudo tou edadouc.

Evéeiktikn Zxetikn Epguva: Dietrich ko Reiss, 1995; Catani et.al, 2010;
Shafique et al, 2011.

Xpnotpeg MAnpodopiec:

® Pan-European Soil Databases fpr Landslide Mapping (JRC)
® ESDAC Data Inventory

®* EU Soils



https://www.google.gr/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCcQFjAAahUKEwiSsdqVqpbHAhXKshQKHSMwAJM&url=http://eusoils.jrc.ec.europa.eu/library/themes/landslides/Meeting102007/SoilDatabases_Landslides.pdf&ei=O07EVdKnC
https://www.google.gr/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCcQFjAAahUKEwiSsdqVqpbHAhXKshQKHSMwAJM&url=http://eusoils.jrc.ec.europa.eu/library/themes/landslides/Meeting102007/SoilDatabases_Landslides.pdf&ei=O07EVdKnC
https://www.google.gr/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCcQFjAAahUKEwiSsdqVqpbHAhXKshQKHSMwAJM&url=http://eusoils.jrc.ec.europa.eu/library/themes/landslides/Meeting102007/SoilDatabases_Landslides.pdf&ei=O07EVdKnC
https://www.google.gr/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCcQFjAAahUKEwiSsdqVqpbHAhXKshQKHSMwAJM&url=http://eusoils.jrc.ec.europa.eu/library/themes/landslides/Meeting102007/SoilDatabases_Landslides.pdf&ei=O07EVdKnC
https://www.google.gr/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCcQFjAAahUKEwiSsdqVqpbHAhXKshQKHSMwAJM&url=http://eusoils.jrc.ec.europa.eu/library/themes/landslides/Meeting102007/SoilDatabases_Landslides.pdf&ei=O07EVdKnC
https://www.google.gr/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCcQFjAAahUKEwiSsdqVqpbHAhXKshQKHSMwAJM&url=http://eusoils.jrc.ec.europa.eu/library/themes/landslides/Meeting102007/SoilDatabases_Landslides.pdf&ei=O07EVdKnC
https://www.google.gr/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCcQFjAAahUKEwiSsdqVqpbHAhXKshQKHSMwAJM&url=http://eusoils.jrc.ec.europa.eu/library/themes/landslides/Meeting102007/SoilDatabases_Landslides.pdf&ei=O07EVdKnC
https://www.google.gr/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCcQFjAAahUKEwiSsdqVqpbHAhXKshQKHSMwAJM&url=http://eusoils.jrc.ec.europa.eu/library/themes/landslides/Meeting102007/SoilDatabases_Landslides.pdf&ei=O07EVdKnC
https://www.google.gr/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCcQFjAAahUKEwiSsdqVqpbHAhXKshQKHSMwAJM&url=http://eusoils.jrc.ec.europa.eu/library/themes/landslides/Meeting102007/SoilDatabases_Landslides.pdf&ei=O07EVdKnC
https://www.google.gr/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCcQFjAAahUKEwiSsdqVqpbHAhXKshQKHSMwAJM&url=http://eusoils.jrc.ec.europa.eu/library/themes/landslides/Meeting102007/SoilDatabases_Landslides.pdf&ei=O07EVdKnC
https://www.google.gr/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCcQFjAAahUKEwiSsdqVqpbHAhXKshQKHSMwAJM&url=http://eusoils.jrc.ec.europa.eu/library/themes/landslides/Meeting102007/SoilDatabases_Landslides.pdf&ei=O07EVdKnC
https://www.google.gr/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCcQFjAAahUKEwiSsdqVqpbHAhXKshQKHSMwAJM&url=http://eusoils.jrc.ec.europa.eu/library/themes/landslides/Meeting102007/SoilDatabases_Landslides.pdf&ei=O07EVdKnC
https://www.google.gr/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCcQFjAAahUKEwiSsdqVqpbHAhXKshQKHSMwAJM&url=http://eusoils.jrc.ec.europa.eu/library/themes/landslides/Meeting102007/SoilDatabases_Landslides.pdf&ei=O07EVdKnC
https://www.google.gr/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCcQFjAAahUKEwiSsdqVqpbHAhXKshQKHSMwAJM&url=http://eusoils.jrc.ec.europa.eu/library/themes/landslides/Meeting102007/SoilDatabases_Landslides.pdf&ei=O07EVdKnC
https://www.google.gr/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCcQFjAAahUKEwiSsdqVqpbHAhXKshQKHSMwAJM&url=http://eusoils.jrc.ec.europa.eu/library/themes/landslides/Meeting102007/SoilDatabases_Landslides.pdf&ei=O07EVdKnC
http://eusoils.jrc.ec.europa.eu/library/esdac/esdac_access2.cfm
http://eusoils.jrc.ec.europa.eu/library/esdac/esdac_access2.cfm
http://eusoils.jrc.ec.europa.eu/library/esdac/esdac_access2.cfm
http://eusoils.jrc.ec.europa.eu/library/esdac/esdac_access2.cfm
http://eusoils.jrc.ec.europa.eu/library/esdac/esdac_access2.cfm
http://eusoils.jrc.ec.europa.eu/
http://eusoils.jrc.ec.europa.eu/
http://eusoils.jrc.ec.europa.eu/
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Naxoc xan kKopeGROC TNC Lwvne acToxiag

®* To Nocootd Kopeopou Percentage (m %) sivat avaykaio vo CUCKETIOTEL e TNV
Bpoxomtwon (mm) kot Ml péon Tepiodo emavadopdc eudaviong
BpoxOmtwong CUYKEKPLUEVOU HeyEBouC (epooov dedopéva umapyxouv yla Tthv
gEetalOpevn tepLloxn)

®* Anuwoupyei to Mococtd Kopeopou (SP) Xxpnolpomowwvtog TO OTOLXElD
WETNESS INDEX oto SAGA GIS

®* Jnueiwon! To SP umoAoyiletal yia £va avtiotowyo nmaxog tng {wvng actoyiog

°* BiBAwoypadia kot fonBela divovtal pEca ano to npoypappa SAGA GIS (BAEmne
TIOPOKATW).

BiBAloypadia:

®* Beven, K.J., Kirkby, M.J. (1979) A physically-based variable contributing area model of basin
hydrology. Hydrology Science Bulletin, 24, 43-69..

®* Montgomery D. R., Dietrich, W. E. (1994) A physically based model for the topographic control on
shallow landsliding. Water Resources Research, 30, 1153-1171.
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NocooTo KOPECUOL TNC LWVNC AcToXLAC

Tonovpacbu(og Asthng vaaotaq

T @@

0ld_Landslides
| area

13 area_of_interest

= aktogrammh

77 Urban

Hydrology

TWI_MODEL

Morfology

Geology

Topography

RAINFALL - data

:E RUSLE_SoilErosion

SAGA_Landslides

X s WIclasses_1

No Data

Low Moisture

Partially Wet

Saturation Zone

T RRRER

W1 values 10
3" TOBIA classes
P TOBIA index
i&' UnitWeight_GRc...
¥ Cc_Cohesion_MPa
aspect_CLIP
" slope_RADians
aspect_RADians
Dir_CLIP
¥ DipDir_CLIP
slope_CLIP
1.5_DEM_CLIP

:'!Fé."&:'e?é."-.- W

" c_cohesion_CLIP
F_friction_CLIP *" slope_CLIP
Hyd Cond_CLIP [ 1.5_DEM_CLIP

Mo Data

Low Moisture

Partially Wet
. Saturation Zone

Zusiwn! Ta xpata TOU UTTOUVALLOTOG OV O“tlUV oe pLa ausxr’l TR ta ¢ an

\\ & 2

NMocooto Kopeopou

WI values

0.002900
0,202120
0.401340
0.600561
0,799781
0.999001

_?Tm

0Old_Landslides
= | area

7 13 area_of_interest
aktogrammh

RUSLE_SoilErosion
J i \'/} SAGA_Landslides

0.002900
0.202120
0.401340
0.600561
0.799781
0.999001

%" TOBIA classes

*" TOBIA index

*" UnitWeight_GRc...
*" Cc_Cohesion_MPa
*= aspect_CLIP

*" slope_RADians

*" aspect_RADians
** Dir_cLIP

** DipDir_cLIP




* K 5k
* B
* %

* *
* % *

Project funded by the
EUROPEAN UNION

SciNet NatHaz

Common borders. Common solutions.

Black yea

CROSS BORDER
COOPERATION

2uvtedeotng AopaAelac — Mihotikn Epappoyn nepLoxng Zeppwv

YIREX
ouven

JIKEG

SciNetNatHaz Project
Black Sea Basin JOP
200713

Infinite Slope Model
Factor of Safety map

Triggering factor: Precipitation (200 yrs)
Sliding mass thickness: 1m
Moisture conditions: Wet

Legend

Factor of Safety General data

Il <1 [ urban Areas
Il —— Road Network
B 1.01-1. | Main Roads

L J1.21-1.

[]151-

[ 2.01-

— >3

1 012 3 4 5km
[ = . mm )
Scale 1 : 125000

Coordinate Reference System: HGRS
(Hellenic Coordinate Reference System '87)




* K 5k
* B
* %

7 A~ CROSS BORDER
* 4 K COOPERATION

Project funded by the
EUROPEAN UNION

SciNet NatHaz

Prevention

Common borders. Common solutions.

2uvteAeotng AopaAeiac — Mihotikn Epappoyn nepLoxng Zeppwv

NIES AR Zs - IREN S i SciNetNatHaz Project
'TRPES P Lisps AT :

oy ——r ot & G S 200713
oLVEINIKES TP
ooy Jr] E VQ K Infinite Slope Model

Factor of Safety map
¢ y oAl ¥ i > Triggering factor: Precipitation (200 yrs)
n - i (b A ' e Sliding mass thickness: 5m

Mayog {wvn

c‘ Y A 3 N o G R . Y 4 , Moisture conditions: Wet
2 Y =) ¥ o/ 2 « >

Legend

v

QOTOXLEG: S

Factor of Safety General data
[ Urban Areas
— Road Network
| Main Roads

[]1.21-15
[ 1.51-2
[ 2.01-3
[ 1>3

1 01 2 3 4 5km
[ = mm mm
Scale 1 : 125000

Coordinate Reference System: HGRS
(Hellenic Coordinate Reference System '87)




Black yea

CROSS BORDER
COOPERATION

* % Kk \
Project funded by the

EUROPEAN UNION .
SciNet NatHaz
Preventi

Common borders. Common solutions.

KaroAigOnuikr Emwuivduvotnrta — Zewopoc / Nepa

Movtélo Anterpopnkouc Mpavouc (ZuvteAeotnc AodaAeLac
ywa YIPO npaveg uno ook poption)
F - c'+{zycos § - zpacosfsin§ - Yo Ee cost 8 tan @
zoysin Socosf + zooicos §

¢': evepyoc ywvia tpBng tou yewiAkou (°)
E arth zurface

c’: evepydg cuvoxn tou yewiUAkoU (kPa), /-\_/ T

B: ywvia kAiong mpavoug (Deg),

p: mukvotnta (Kg/m?3) It
y: €8O Bapoc (kN/m3), I-.-.-I
Y.: EWOLKO BApog vepou (kN/m?3), Failure surface
a : OELOUIKN enttayuvon edadgoug (m/sec?) mo=zulz
p—__ g ) z =Depth of failure surface [map ASHT)
Z: KOVOVLKO TtaXoG {wvng ootoyLag (m) zw = Height of watertable

m=1z,/z % KOPEGNOU HE VEPO TNG {WVNG ALOTOXIOG



* K 5k

Blackyea

CROSS BORDER
COOPERATION

* *
* *

* *
* 4 K

Project funded by the
EUROPEAN UNION

SciNet NatHaz

Prevention

Common borders. Common solutions.

2uvtedeotng AopaAelac — Mihotikn Epappoyn nepLoxng Zeppwv

4570000

SciNetNatHaz Project

V(R G P
Sk At O A : SR L | Black Sea Basin JOP
CUVEONKES = Sseh Lt (B g | 200713

Infinite Slope Model

Factor of Safety map

Triggering factors: Earthquake (475yrs)
Precipitation (50 yrs)
Sliding mass thickness: Variable

W@X@D@ @@HDMEDQ 4 B | 7 ’ Ry ,' . Moisture conditions: Wet
auotoylecs s SRS, T A | egens

Factor of Safety General data

MeraBinto Jf" NN S Sl | m- 3wt s
(313 (¥ Ay ' . 1 —— Road Network
AR, ” P2 4o O A N 1.01-1.2 | Main Roads
N 455 “, | e ‘RL [ 11.21-15
: e o LA R 0 B 1.51-2

2EEUOCE (T=475 o ey L e —pr
Een) { U ey ]| e

4565000

>3

Scale 1 : 125000

Coordinate Reference System: HGRS
(Hellenic Geodetic Reference System '87)




* K 5k
* B
* %

* *
* 4 K

Project funded by the
EUROPEAN UNION

SciNet NatHaz

Black

CROSS BORDER
COOPERATION

Common borders. Common solutions.

2uvtedeotng AopaAelac — Mihotikn Epappoyn nepLoxng Zeppwv

\

S

\
-

tull

leeyo¢ Lown e

-

aotoyiee: Lim

— /A

Tewouog (475 ) P ;;;
HPEE ouvBrikec sk ke

SciNetNatHaz Project
Black Sea Basin JOP
2007-13

Infinite Slope Model
Factor of Safety map

Triggering factor: Earthquake (475 yrs)
Sliding mass thickness: 1m
Moisture conditions: Dry

Legend

Factor of Safety General data

Il <1 [ Urban Areas
1 —— Road Network

Bl 101-1.
1211,
B 1.51 -
2.01-
>3

1 01 2 3 4 5km
| = mm mm
Scale 1 : 125000

Coordinate Reference System: HGRS
(Hellenic Geodetic Reference System '87)




* K ok
*

CROSS BORDER
COOPERATION

*
* *

* *
* 4 K

Project funded by the

EUROPEAN UNION
. " SciNet NatHaz

Prevention

Common borders. Common solutions.

2uvtedeotng AopaAelac — Mihotikn Epappoyn nepLoxng Zeppwv

2620000 2625000 2630000

W&u“ﬂw”t i% V LS e N SciNetNatHaz Project
Senaiioe (ATE crml Rk Tad TS 78 A Black Sea Basin JOP
Zewopog (475 etn)  E e ﬁ (g T ] | 20073

Infinite Slope Model
Factor of Safety map

Triggering factor: Earthquake (475 yrs)
Sliding mass thickness: 5m
Moisture conditions: Dry

Mo Lwvng

71 w = Legend
QUETOXLEC: Sm "

Factor of Safety General data

Il <1 [ Urban Areas
[ —— Road Network
[1.01-1.2

[ ]1.21-15

B 1.51-2

B 2.01-3

| >3

1 01 2 3 4 5km
| = mm =
Scale 1 : 125000

Coordinate Reference System: HGRS
(Hellenic Geodetic Reference System '87)

2620000 2625000 2630000 2635000



Black yea

CROSS BORDER
COOPERATION

* *
* *

* *
* 4 K

Project funded by the
EUROPEAN UNION

SciNet NatHaz

Prevention

Common borders. Common solutions.

M

vvteAeotng AodpaAsiac — Mihotikn Edpappoyn nepLoxng Zeppwv |

460000 465000 470000 475000

4570000

2 SciNetNatHaz Project
\ = g
2 ELoIU LOG (4 75 €t » Black Sea Basin JOP
5 2007-13
YIPEZ owv@in)ike _
g g | Infinite Slope Model
3 g Factor of Safety map
Triggering factors: Earthquake (475yrs)
Z Precipitation (50 yrs)

Sliding mass thickness: 1m
Moisture conditions: Wet

Miecyog Lwvne

LN\

aetoyleg: 1m

Legend

Factor of Safety General data

Ml <1 [ Urban Areas
1 —— Road Network
[1.01-1.2 ["] Main Roads
0121-15

[ 1.51-2

BN 2.01-3

[ 1>3

o
o
=
(=3
O
wn
<

4560000

4555000

1 012 3 4 5km
| = == mm |
Scale 1 : 125000

Coordinate Reference System: HGRS
(Hellenic Geodetic Reference System '87)

4550000
4550000

AGNONONN AGRSNNON A70000 ATS00N



Black yea

CROSS BORDER
COOPERATION

* K ok
* i
* +*

* *
* 4 K

Project funded by the
EUROPEAN UNION
SciNet NatHaz
Prevention

Common borders. Common solutions.

A IOAOI’HZH Twv Anors)\souatwv YypEc ZuvOnkec & z=5m

S




* K %
* *
* *

Black yea

CROSS BORDER
COOPERATION

* *
* 4 K

Project funded by the
EUROPEAN UNION

SciNet NatHaz

Prevention

Common borders. Common solutions.

AZIOAOIMHZH twv AntoteAeopatwy — Kataypoppevec KatoAloOnoeLg




CROSS BORDER
L COOPERATION

* % Kk

£ ( ) Black$ea

Project funded by the
EUROPEAN UNION
SciNet NatHaz
Preventi

Common borders. Common solutions.

KatoAioOntiki Emikivéuvatnta — ZTtatikeG ouvOnkec /

Bpoxontwon
NtetepuvioTiko MoVTEAO yLa KUKALKEC e
’ o N
kortoAwoOnoeic (Ferentinou et.al 2006) [
l':" 1 ~1an : I Failure surface
F.=431* , +1.22*(1—1‘H]”-* 9 +0.005 [mozevz o ASHT)
v * H *sinf tanp v = Hetght of watertable.
¢': evepyog ywvia TR tou yewOAkou (°) Yw: :“5“(6 BO"POC'VEPOO (kN/m?),
c’: EVEPYOC ouvoxn tou yewUALkou (kPa), H: Ygog “P’O‘VOUC (m) : :
v: E161K6 Bapoc (kN/m3), r,, TLOOOOTO KOPEOHOU HE VEPO TNG

B: ywvia kAiong mpavoug (Deg), (wvng aotoxiag (v,,/v)



Blackyea

CROSS BORDER
COOPERATION

* K 5k
* B
* %

* *
* 4 K

Project funded by the
EUROPEAN UNION

SciNet NatHaz

Prevention

Common borders. Common solutions.

JuvteAeotic AodpaAeioc — Nupdaia - Mhotikn MNeproxn Epappoyng 1

2830000 2835000 2840000

- T ATy
o el LY

SciNetNatHaz Project
Black Sea Basin JOP 2007-13

DETERMINISTIC MODEL
for Circular Landslides
FACTOR OF SAFETY MAP

v" KUKALKEG KATOALOON OELG g Facor: recptaton (501)
‘/ YI'PEI ZUVGr']KEQ Sliding mass thickness: 20m
v OWTOYPOHUWOELG Legend
- Factor of Safety General Data
v Yyog Npavoic: H=20m — i
- 1 [ Komotini-(BG) border road
B i01-12 Mriien Archy
Bl 121-15
B 151-2
[201-3
>3
g |2
é 1 é 1 0 1 2 3 4 5km

B .
Scale 1 : 125 000

Coordinate Reference System: HGRS (Hellenic
Coordinate Reference System '87)




* K 5k
*

*
* *

* *
* 4 K

Project funded by the
EUROPEAN UNION

SciNet NatHaz

Prevention

Common borders. Common solutions.

Black yea

CROSS BORDER
COOPERATION

A=ZIONOIHZH twv AntoteAsopatwy — ZUykplon MeBodoAoylwv

SciNetNatHaz Project
Black Sea Basin JOP 200713

Landslide Hazard Assessment
Mora & Vahrson
Methodology

Triggering factors: Earthquake (100yrs)
Precipitation (100 yrs)

4565000

Legend

Landslide Hazard Indicator (HL)

Il Negligible (<6)

B Low (7-32)

[ Moderate (33-162)  General data
[0 Medium (163-512)  [] Urban Areas
I High (513-1250) —— Road Network
Il Very High (>1250) || Main Roads

3
A
o)
<

Coordinate Reference System: HGRS
(Hellenic Coordinate Reference System '87)

4550000

SciNetNatHaz Project
Black Sea Basin JOP
2007-13

Infinite Slope Model
Factor of Safety map
Triggering factors: Earthquake (100 yrs)

Precipitation (50 yrs)
Sliding mass thickness: Variable
Moisture conditions: Wet

Legend

Factor of Safety General data
. <1 Urban Areas
Road Network

101234 5km
[ = == =
Scale 1 : 125000

Coordinate Reference System: HGRS
(Hellenic Geodetic Reference System '87)




Blackyea

OOOOOOOOOO N

* 4k

Project funded by the
EUROPEAN UNION

AnoteAéopata & IXOALOONOC

® OAec oL peBodoloyiec amattovv mepiov tov i8lo TUmo Kot idta¢ akpifelac
dedopéva. daitepnc onuacioc n eKTUNON TwV PUOLIKWV KOl UNXOVIKWV
TIOPOAUETP WV TWV E6adKWV & Bpaxwdwv oxNUATIOUWV

® Mora & Vahrson (M&V): anoteAéopata OLOTIKA KAl YEVIKOAoyQ.

®* HFEMA (uovov yia oelouo): TAEoV amalttnTky otnv edpappoyn

®* H Fs: mAéov epappdoLpn Kot EVPUTEPA AVTLANTTH.

®* O yewAoylkoi oxnuatiopol 6ev elval OpoyeVELG, OTIWG TapoucLAlovTal OTOUG
Xaptec mepldpepelakng KAipakag E.K.E. O Aoyoc: ta xwplka petafaAlopeva
XOPOKTNPLOTLKA TOUC Kol oL €&wyevelc mapayovieg, (pAypota Kot
amoocaBpwon).

®* H kateloduon (mapayovtag mPokAnoncg) kot n vypaocia (mocootd Kopeopov)
glvall EMIONC CUOXETIOUEVA LE TN PNYUATWON - TEKTOVIOUO.
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Aduvapiec

®* H etrepoyéveta Twv dadkwv Kal Bpaxwdwv oxNUATIOUWY

°* H Unapén {wvwv Evtovou TtektoviouoUu utoBabuilouv ONUOVTIKA T
HNXOVIKQ XOPOKTNPLOTIKA TOU YEWAOYLKOU OXNUATIOMOU, ovaAoya HE TO
BaBOuo pnypHATWONG-KEPLATLOMOU

®* H kateicduon tng Bpoxnc Kol TO EMAYOUEVO TTOCOOTO KOPECHOU eaptatal
KOLL OLUTO QTTO TO TTOCOOTO KEPUATLOLOU

® Téelog, n amoodBpwon €ivol Kol AUT CUCXETLOMEVN ME TOV TEKTOVIOUO. Ol
amocaBpwpevec {wveg, ouxva TAOUOLEC Ot OPYAKA/apylAwdn UALKA
gvtonilovtol peco oe Slappnypevec lwveg kal kaBopilouv Tn HNXAVLIKN
OUUTEPLPOPA TOU YEWAOYLKOU OXNUATLOUOU

® E@oOoov UmdpxeL TPOMOC va amoTiundei n NAPAUETPOC QUTH OTOV
untoAoytouo tou ZuvteAeotn AopaAciag, Fo BeAtiwve TIC EKTIUNOELS
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BeAtwiwvovtog tnv E.K.E pe xprion tn¢ TNAEMLOKOMNONG
®* Ot lwveg Oappnéng umopoUV va avixveutoUv pe Tt PonBewa NG
TnAemiokonnong.

®* Avtwotololv oe «DWTOYPOUUWOELG» 0 d0puUdOPLKEG €LkOVEG. OAeg ol
«dwWTOYPOUUHWOoEeLS» AEN avtiotoLlyoUV G€ prRyHOTA 1 TEKTOVIKEC SLappnEeLg

® Ewkovecg Landsat TM kot ETM+ data xpnotpomolifnkoav yia tnv aviyveuon twv
TEKTOVIKWV SLappnéwv - pnyHATWwV

®* Zwveg gvpoug 15m oxnuatioBnkav ekatepwbev kAbBe «dwToypAPUWONGY
oxnpatifovrag £tot pLa {wvn EVIOVOU TEKTOVLOMOU TNE TAENS Twyv 30m.

® Ol MNXOVLKEC TIOPOAMETPOL TwV {wVwV ouTwv HETABANONnkav Aappdavovtog
uTtOY)N TOV TUTIO TOU YEWAOYLKOU OXNUOTLOMOU KoL TLC OPXLKEC TOU LOLOTNTEC.

®*  Toavea debopeva evowpaTwOnKav 0TOUC aPXLKOUC YEWAOYLKOUC XAPTEC KoL Ol
ETILKOLLPOTIOLNLEVOL YEWAOYLKOL XAPTEC XpnoLuomolénkav w¢ vmofabpo yla
TOV UTTOAOYLOMLO ToU Fs.
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