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OueHkaTa Ha Cen3mmyHaTa OnacHOCT M3NCKBA Cb3ABAHETO W U3MOMN3BAHETO Ha CEN3MOTEKTOHCKW MOAENM, MOKPUBALLM Lienvs 13cneaBaH pervioH. 3a uscnegpaqe
Ha (ppaKTanH1Te CBOWCTBA HA YCTAHOBEHWS BEYe CEM3MOTEKTOHCKM MoAen BkntoysaLy Espona u uenus CpeanaeMHomopckn baceitH e uanonsysaHa nybnukysaHa ot
MHOrobpoeH konekTus KapTa Ha Cen3mMoTeKTOHCKWA Mogen - Jimenez, M. et al., (2001) B pesynTat Ha nscneqsaHeTo ca ycTaHoBEHM (hpakTanH1Te pasMepHOCTY 1
KoedmMLUNEHTN 3a eaHO M [BYANMEHCUOHaNHUTE cryyqau. MogobHu n3cneaBaHns HamupaT MpUNOXEHWe B OLEHKaTa Ha CemaMuyHaTa OmacHOCT W (uanyeckara

obocHoBKa Ha M3non3yBaHUTE CEN3MOTEKTOHCKM MOAENN.

BBLBENEHME

HacrosuleTo n3crefsaHe ca oTHacs [0 OMpedensHe Ha
(bpaKkTanHuTe CBOWCTBA W [OUMEHCUMMTE Ha CEU3MOreHHUTe
30HM pasnonoxeHu B panoHa Ha CpegusemHo Mmope. Ton e
pasfeneH Ha HSKOMKO CEeM3MOTEKTOHCKW MPOBMHLUMWLM B
CbOTBETCTBME CbC CBLOTBETHATa WM  (hparMeHTauus u
Cneun@uYH1TE CEM3MOreHHW CBOWMCTBA Ha 3eMHaTa kopa 3a
Te3n paioHn. Cpean3eMHOMOPCKUAT CEM3MOTEKTOHCKU MOLEN
(CCM) e npeacraseH ot M.Jimenez et al. (2001). JokonkoTo
OTAENeHUTe 30HM Ca HOCUTENMU Ha CbOTBETHUTE CEU3MOTEHHM
CBOWCTBA Ha cpefjata UM OYaKBaHUTE OT TAX CEU3MUYHM
Bb3JeNCTBUA  BbpXYy CrpaaWTe W CbOPBXEHUsATa, TO
W3CnedBaHeTo [aBa Bb3MOXHOCT 33 MAEHTUUKAUMA U
CPaBHEHMS MeXay OTAENEHUTE NPOBUHLIMK XapaKTepuaupalLy
Ce BEPOSITHO CbC CBOSA CMeLndNYHa CeU3MMIHa ONacHoCT.

Knacuyeckn npumep 3a cpaktan e AeduHupaH oT
Manpgen6pot (1982). Ako gbmxuHata P Ha pageH obekt ce
CBBPXE C AbMKMHATA HA M3MepUTENHaTa eanHuLa C KOSITO ce
ornpeens Tasu AbmkvHA TO:
II-D

P~ (1)

ToraBa P ce Hapwya dppaktan, a D ce o3HavaBa kato
tpakTanHa gumeHcus. Toea onpeaeneHne e fageHo ot beHo
MaHzenbpotr B Havanoto Ha 60-Te rogwHm Ha 20 Bek.
HeroeaTta uges nogbpxa CTaHOBULLETO, Ye MOBEYETO 06EKTH
HAMAT Magkyu YACTO reoMeTPUYHM PopMK, a UMaT pasnnyHO
HWBO Ha reoMeTpuyHa (hparmMeHTaumsi, KOSTO Ce u3passisa C
HEpaBHOCTU C pasnuyeH Mawab — OT MHOrO Manku 40 MHOTO
ronemu. [lopagn TasM  MpUYMHa  3HAYEHMETO  Ha
n3mepuTenHaTa eauHuLa HapacTBa HEliMOBEPHO, JOKOMKOTO
M3MEepPBaHeTo Ha AbMKMHATa, NnowTa unu obema Ha HepaBHH
FEOMETPUYHN TeNa, CTaBa CUIHO 3aBUCUMO OT 13bopa Ha Hail-
Mankata M3MepuTENHa eduHuUa, KaTo MpoMeHuTe B
M3MepseMUs napameTbp LOCTUrAT CTOTULM W XUNSaW MbTW.
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To3u hakT e yCTaHOBEH 3a MbPBW MbT NpU ONpeSeNsHETO Ha
AbIKMHaTa Ha BperoBata NvHus Ha 3anagHa AHMnS, KoeTo e
nopoanso W uaeata 3a AeuHupaHe Ha NOHATMETO bpakTan
oT Mangen6pot (1967).

B reonorusta 1 B reousnyHata npaktuka ce npuema, ye
03HaYaBaHETO Ha pasnuyHUTE “ppakTanu” KaTo U3NYECKM,
peanHn 0OEKTM Ce CBbp3Ba HaN-YeCTO C (hparmeHTauusTa.
ToBa nokasea, Ye Bcekum ODEKT C W3MepUMM pas3mepu UMa
pasnuyHa AbIDKMHA, NOBBPXHOCT UK 006eM, KOETO 3aBuUCK OT
ckarnaTta Ha M3mepBallaTa eguHuLA 1 CTENeHTa Ha HepPaBHOCT
(HernagkocT) Ha obekTa. KonkoTo no-mManka e uamepuTenHara
eOvHMLa TorkoBa mo-ronaM e obwmat cbop 3a NMHENHWs
pasMep Ha obekTa u 06paTHOTO. CbLLOTO BaXw U 3a NIOLLHK
0BekTu 1 3a obemu.

Opyra pedwmumumsa 3a “cpaktan” ce AaBa OT Bpb3kaTa
MeXOy NOPedHWs HOMEP Ha W3MepBaHe CbC BCska OT
M3MepUTENHUTE EAUHULM U pa3Mepa Ha obekTa. Ako HOMEpPBLT
Ha MopegHOTO M3MepBaHe C W3bpaHaTa NMHEWHa efuHuLa e
Mo-ronsiM OT I TO TOM MOXe Aa Ce 3afaje C
N~r? 2
KaTo (ppaKkTanmbT Ce onpeaens egHosHauHo ¢ D kaTo Heroea
XapaKkTepHa ¢hpakTanHa pasmMepHoCT.

Mpunaraiikm ToBa OOWO MpaBMIO 3€ eNeMEeHTUTE Ha
pasnoMsBaHETO W pasnomMHaTa (parMeHTauus HSKOU aBTopu
n3nonaear Tasu uaes 3a npecmsTaHe Ha opManHu Moaenm
3a (pparMeHTauMs Ha 3emHaTa kopa (UMTMpaT ce uyxau
aBTOPM), KOMTO Ca MHOMKATMBHM 33 CTEMeHTa Ha
pa3gpobeHOCT (BeCTPyKLMS) Ha HA-TOPHUTE 3EMHI NIacToBe.

OT dm3nyecka rnegHa TOHKa TE3W MOLENM Ca NPUEMITUBM B
no-ronisiMa yact oT pasrnexpadute cnydan Ranguelov and
Dimitrova (2002).



Panzesios b. u 0p. ®PAKTAITHA CBOVICTBA HA CPEAVSEMHOMOPCKUS ...

METOLONOIMNA

TeopeTnuHusT mogxog 3a 1, 2 U 3 — MepHUTE Cnyyam e
pa3euT oT Turcotte (1986) koiiTo ce cnvpa Ha u3yvaBaHeTo Ha
Hai-Mankata MepHa €eauMHULa UM 3aBUCUMOCTUTE  KOWTO
cnefgat OT MpuUnaraHeTo Ha W3MepBaHusTa Npu NUHERHM,
NNOLLHN 1 0BeMHK 0bekTh — cpur. 1.
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Queypa 1. KpamHocm npu uamepsare ¢ dsa Nbmu no-Maska
usmepumern+a edunuya 3a ksadpam cbc cmpaHa h (enemeHm
0), h/2 (enemerm 1) u m.H.

Ako | e u3MmepuTenHata eguHMUa, a C m Ce O03Hauu
nonyyasaHara cTonHocT 3a N npu BCEKM LWKbI Ha M3MepBaHe
n. To ToraBa cnopeg Turcotte (1986) obwarta cyma Ha
AbmxuHnTe N Ha HUBO m e:

N, = (- p)(+ Zp 4 [Zp Pl = p ) 6
m m m

kbaeto Pc e BEPOATHOCTTA 3a N3MepBaHE Ha BCAKa AbimKNMHA
3a BCEKM LUMKBIT Ha U3MEPBAHE.

Wanonseaiiku chopmyna 1 n 2 Ha Turcotte(1986) ce goctura
po hopmynata:

]\[n1+1

N

m

:2D

KOATO € BannaHa 3a eqHOMepHUA cnyqa|7|.

3a [ByMepHUs cnyyai e u3nonssaHa opmynara:

Nt _ (22)D

N

m

(5)

MpunaraHeTo Ha copmynnuTe 2 U 3 3a O3HAYEHUTE Ha
HEOTEeKTOHCKaTa KapTa NMMHUM Ha OeCTPYKUMA Ha 3eMHaTa Kopa
B bbarapus T. Tzankov et al. (1998) nape Bb3MOXHOCT fa ce
nosiydaT npUemMnuBK pes3ynTaTit Ype3 M3nosi3BaHeTo Ha rope
onucaHus mofen. ToBa HU JaZie OCHOBaHWS 3a npurnaraHe Ha
npegnaraHus NoaxXon M Npy U3CneaBaHeTo Ha eneMeHTUTe oT
CEM3MOTEKTOHCKMSI MoZen Ha CpeansemMHo mMope. Hamnumeto
Ha MHOXECTBO EJHOTWMHWM reOMEeTPUYHU OOEKTW KaKBWTO Ce
ABABAT OTHENHMTE 30HM Ha Ceu3MUYHa OnacHocT B

pasnuyHuTe  NpoBuHUMM Ha  CpeamsemHoMopueTo, €
MOAXOASWO 3a mpurnaraHe Ha aHanorMyeH noaxo4 npu
onpefensHeTo Ha (pakTanHuTe CBOWCTBA Ha M3CredBaHus
CEM3MOTEKTOHCKM MOZer.

CPEAV3EMHOMOPCKW CEM3MOTEKTOHCKIN MOLEN
(CCM) U HETOBUTE ®PAKTANIH/ CBOUCTBA

3a uscnenBaHe Ha ppakTanHuTe CBONCTBA Ha NPEANOXKEHMS
oT M.Jimenez et al. (2001) cenamoTeKTOHCKM Mogen 3a
paiioHa Ha Cpegn3eMHO MOpe Ca W3Mon3BaHW [aHHWTe OT
kaptata (Seismicity Source Regions for the Mediterranean
Region). Mawwa6bT Ha kapTtaTa e 1:28 000 000.

lMpecmeTHaT e OposT M pasMepbT Ha BCUYKWA JIMHWM

OfpaHMyYaBalM BCAka edHa OT  MOCTPOEHWUTE  MIOLHM
erneMeHTV Ha mogena. [pelukata npu onpegensHe Ha TOYHUTe
pasmepu He e no-ronsama ot 5%. ABTOpWUTe Ha kapTaTa ca
pasgenunn panoHa Ha HAKOMKO CEM3MOTEKTOHCKU MPOBUHLM
(Mpuenu cme TEXHUTE 03HAYEHMS):

- Agpuatnka (AD)

- Uentpanna v 3anagHa Espona(CWE)

- MMwpuHewn v 3anagHa Adpuka(PWA)

- Tbpums (GR)

- bvarapus n CesepHu bankann (BG NB)

- Obuwo

PasrnegaHn ca nocnegoBaTeNiHO BCUYKA MPOBUHLMW MO
oTmenHo. Hakpas ca u3BbplieHn o00obuweHns 3a  Lenus
Cpean3eMHOMOPCKYW ParoH.

[ObmKxuHUTE Ha U3MEPEHUTE OrPaHUYMUTENH NUHAW 33 BCSKA
CEeM3MOTEKTOHCKa eauHuua ca B pamkute Ha 100 - 500 km.
(psi@Ko no-ronemu, HO TexHuUst BpPoK e NpeHebPEeXUMO ManbK).
3a pa Gbgar npecmeTHaTW ppakTanHuTE pasMepHOCTU Ha
BCAka eOHa 30HAa Ca MOCTPOEHW KOMYMaTMBHW rpacduku.
Pesynatute ca npeActaBeHu Ha cur. 2(a-e).

2 a) LIEHTPAJTHA M AMAHA EBPOMA

D=1,14
1°°N \\‘

0 10 20 30 40 50™ 60
2 6) ADPVATUKA
1000
N D=2,7
100 \

. .
1 \,

T \ 4

0 100 200 300 400 500

m

FOONIHNK Ha MurHo-eeonoxkus yHugepcumem “Ce. Msan Puncku’, mom 46 (2003), caumnk I, FTEOJIONMS U TEOOUINKA

16



2 8) bPLMA

1000
N D=0,94

100 e\
10 -

0 100 200 300 400 500,600

2 1) BBITAPUA N CEBEPHM BAJTKAHM

1000
N D=1,20
100 *—
. \
\
1 T T T T T
0 100 200 300 400 500, 600
2 1) MIMPUHEN U BATATHA AGPUKA
1000
N D=1,17
100 —
10 \‘\‘\A
A4
1
0 100 200 300 400 500 600
m
2 e) OBLLO
10000
N D=1,23
1000 *
100 \
~—,
10
1 T T T T T

0 100 200 300 400 500y 600

Queypa 2(a-e). KymynamusHu epacpuku 3a CCM ¢

onpedeneHume hpakmarnHu OUMeHcUU (MUHelHU enemeHmu)

3a omdesTHUMe NPOBUHLUU U 0BWO.

3a cbwwa paiioH ca onpegeneHn U dpakTanHuTe

pasmMepHOCTM Ha nnowuTe 3a OTAeNnHUTE CEeU3MOTEKTOHCKU
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enemeHTu. pecmeTHaT ca BCUYKW MAOLWM U Ca MOCTPOEHM
rpacMknTe Ha 3aBUCMMOCTUTE — OpOil enemMeHT — nnowy, 3a
BCsika egHa obnact dwur. 3(a-e).

3a Tasu uen e manonseaHa kaptata Unified seismogenic
source model uspaboteHa ot M.Jimenez et al. (2001) kosTo €
¢ mawwab 1:30 000 000. CTonHOCTUTE Ha M3MEPEHUTE MMOLLM

Bapupat o1 500 [0 2500 14 .

AHANN3 N CUHTES

MonyyeHnTe [aHHW 3a pa3NUYHMTE MPOBWHUMM ca
npeacTaseHu B Tabnmua 1.

Tabrmua 1. CTOMHOCTM Ha pakTanHuTe AUMEHcUn 3a
nuHenHuTe (L) v nnowwHw (S) enementn Ha CCM

- 3oHa “Agpuatka’ ce OTNMYaBa CbLUECTBEHO OT
CTOMHOCTUTE B [PYrUTe 30HM, KaKTO MO OTHOLIEHWe Ha
NUHEVHWTE CW €NEMEHTH, Taka M No NMOLLHUT.. W No gBaTa
n3crenBaHW napameTbpa, Kato CTEneHTa Ha HenuHEeMHOCT
(pecn. cToitHocTTa Ha [1) e Hai-ronsma. OT rnegHa Touka Ha
CEM3MOreHHWs C1 NOTEHLUMan Tasn 30Ha ce xapakTepuaupa ¢
MacoBu curnHu 3emeTpeHeuns (M=5-7), KbAeTO MHOMO CURHUTE
3emetpecenms (M>7.0) ca psgkocT.

- Bcwnykn octaHanm 30HM MO 04EpTaHN NMHENHU MPaHULN
ca nofoBHM MO OTHOLLEHWE Ha CBOETO HEMNUHENHO NoBeLEHMe,
kaTo cToiHocTuTe Bapupat mexay 1.1 u 1.25. WsknioueHue
npasu Mbpums cbe cToiHocT nog 1.0 (0.94).

- [lo oTHOWEHWe Ha NMOWHNTE CU XapaKTEPUCTHKM,
pasnuumaTa Ca NO-MankM C W3KMIOYEHWe OTHOBO Ha
Anpuatuka. Tyk ce 3abensi3Ba v rpynupaHe no CTOMHOCTU Ha
“UeHTpanHa u 3anagHa Eepona” u ‘Topums” (0.41-0.40).
He3aB1cYMO Ye No OTHOLLEHWE Ha CEM3MINYHATa Ci aKTUBHOCT,
Teou MNpOBMHUMW Ce pasnuyaBaT CbLUECTBEHO, TO MO
OTHOLeHue Ha pasgeneHneto B CCM, Te nonagat B nogobHm
CBHOTHOLUEHUS Ha NMOLLMTE 3acTpaLLEHN CeU3MUYHO.

- [pyrute nogobHu rpynn Mo FIMHEMHOCTW Ha nnowwTe
ca — “bvnrapus n bankanu” n “TupuHen n 3an.Adpuka” (pecn.
025-0.24). Te3unpoBWHLMM efBa N TOMKOBA CW MpUINYaT no
reOAMHOMWUYHN  OCOBMHOCTW, HO MO pasnpedeneHTve Ha
CEM3MWYHOOMACHUTE CW  30HM, OYEBMAHO (popManHo ca
nogobHu. Taka unu wHave obLMTE 3acTpaLleHu Nnowu umat
nogobHu pasmepwm.
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QOueypa 3(a-e). KymynamusHu epacpuxu 3a CCM ¢
onpedeneHume hpakmanHu QUMEHCUU (NIOWHU eneMeHmu)
3a omdenHUMe NPOBUHUUU U 06W0

13BOON M 3AKITIOYEHWE

MMonyyeHnTe pes3yntaTi MokaseaT, Ye MpuUnaraHeTo Ha
nogobeH noaxog MMa MSICTO MpU CPABHUTENHWUS aHanmM3 3a
MOBEJEHNETO Ha CEM3MOreHHUTEe erieMeHTU BbB BCAKa OT
pasrnexgaHuTe CeM3MOTEKTOHCKM MPOBUHLMW. HanmnumeTo Ha
SCHO M3paseHN HEeNMWHENMHU CBOMCTBA B MOBEOEHMETO Ha
Cen3MmM4yHaTa OnacHOCT 3a oTAenHuTe I'IJ'IOLLI,HI/I VI3TOHHI/ILU/I,
OTHOBO MOKa3Ba, Ye eneMeHTapHu, MpPOCTU 3aBMCUMOCTW B
Tasun ‘-IyBCTBI/ITeJ'IHa 061'IaCT Ha NO3HAHMETO U ﬂpaKTI/I‘-IeCKOTO
NPUNOXEHWE 3a LIENUTE Ha OLiEHKa Ha CeM3MMYHaTa onacHocT
He cbllectByBaT. [lpunaraHeTo Ha MO-TOYHW W U3THHYEHM
METOOM 3a MaTeMaTMYecku aHanu3 npu TOBa, OYEBUOHO CE
sIBSIBA 3afbIKUTENEH eNeMeHT 3a u3bsreaHe Ha 0000LLEHNS
OCHOBAllM Ce CaMO Ha aHanoruM, KakeaTo e 4ecTo
W3nornayBaHaTa npakTuka gocera.

MonyyeHnTe pesynTati MoraT 4a umat MpuroXeHue u npu
n3paboTBaHETO Ha  “MecTHW” HOpMM U KOgoBe 3a
NpOTUBO3EMETPBCHO CTPOUTENCTBO, KaTo NogobHMTE ycnoBus
Ha Ceu3MWyHa OMacHOCT B pa3nuyHM CTpaHU, moraT Aa ce
n3nonsyeat npu npunaraHeTo ninnu afanTnpaHeTo Ha Beve
paspaboTeHn M W3NOM3yBaHM B MNpakTukata nogobHM
pernameHTaLmMOHHN JOKYMEHTH.

BnarogapHocTu

PaspaboTkata € nogkpeneHa OT ABYCTPaHHOTO
cbTpygHmyecteo Ha [OW-BAH ¢ TUI, [OBO-PAH n
Nabopatopusita no cemamonorsi Ha ConyHCKNS yHUBEPCUTET
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ABSTRACT
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Sofia 1113, Bulgaria Vladivostok 690068, Russia

The seismic hazard assessment of the big regions (such as Mediterranean) needs a regional seismotectonic model, which reflects the main seismogenic properties of
the different seismogenic zones. Several models have been created during the last several years. A common work combining all available information about the
hazard’s model covered the whole Europe and Mediterranean region produced the general map - Jimenez, M. et al., (2001). This map is the target of thas study. We
studied the compiled map of the model. The seismic zones fragmentation in space is investigated. The fractal dimensions and the fractal coefficients are established.
This work is important for the seismic hazard assessment and its properties in the different regions.

INTRODUCTION

The present study focuses on the estimation of the fractal
properties and coefficients of the seismogenic zones in the
Mediterranean region. The area is divided into several
seismotectonic  provinces in  accordance with  the
corresponding fragmentation and the specific seismogenic
properties of the earth crust for the separate zones. The
Mediterranean seismotectonic model (MSM) is presented in
M.Jimenez et al. (2001). The separate zones could be
characterized by their specific seismogenic properties, which
could lead to different seismic impact on buildings and
constructions. In that way this analysis gives the possibility for
zone identification and comparison between different provinces
each of them being most probably characterized by specific
seismic hazard.

The classical example of a fractal object is defined by
Mandelbrot (1982). If the length of an object P is related to the
measuring unit length by the formula

II-D

P~ (1)
then P is a fractal and D is defined as the fractal dimension.
Beno Mandelbrot gave this definition in the early 60-s of the
20-th century. His ideas support the view, that simple
geometric forms can not describe many objects in nature. He
considered that they have different levels of geometric
fragmentation. It is expressed in irregularities of different scale
- from very small to the quite big ones. This makes the
measuring unit is extremely important, because measuring of
the length, the surface or the volume of the irregular geometric
bodies is strongly dependent on the smallest measuring unit in
a way that the parameter value changes may vary hundred to
thousand orders. This fact was first determined when
measuring the coastal line length of West England and the
results gave Mandelbrot (1982) the idea to define the concept
of a fractal.

In geology and geophysics it is accepted that definition of the
different ‘fractals’ as real physical objects is most often
connected to fragmentation. This reveals that each measurable
object has a length, surface or volume, which depends on the
measuring unit and the object form irregularity. The smaller the
measuring unit is, the bigger the common sum for the linear

dimension of the object is and vice versa. The same is valid for
2D and 3D objects.

Another definition of a fractal can be made by the relation
between the serial number of measuring to each of the
measuring units and the object dimensions. If the number of
the concrete measurement with a chosen linear unit is bigger
than r, then it may be presented by:
N ~r" )
and the fractal is completely determined by D as its
characteristic fractal dimension. Applying this definition for the
elements of faulting and faults fragmentation, some authors
use this idea to depict formal models of the earth crust
fragmentation established by Turcotte (1986), which indicate
the level of fracturing of the upper earth layers.

From a physical point of view these models are acceptable in
most cases considered for example by Ranguelov and
Dimitrova (2002).

METHODOLOGY

Turcotte (1986) developed the theoretical approach for the
linear case and for the 2D and 3D cases. He focuses his
attention on the relations between the smallest measuring unit
and object’s size in analyzing linear, 2D and 3D objects (fig. 1).
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Figure 1. Simple fragmentation measuring of a
quadrate with side length h (0), h/2 (1), etc.

If I is the measuring unit and with m we denote the obtained
value for N at each measuring cycle, then the common sum of
the lengths N at level m according to Turcotte is (1986)

N, = (- p)(A+ Zp + [Zp P lopd) 6
m m m

where Pc denotes the probability for measuring each length for
the corresponding cycle of measurements.

Using formulae 1 and 2 by Turcotte we obtain the formula

N

ml - 2D

N

m

(4)

N

mt1 -

which is valuable for the linear elements and
N

D
[22)
which is valuable for the surface case.

Applying formulae 2 and 3 for the mapped earth crust
destruction lines in Bulgaria by T. Tzankov et al. (1998), led to
obtaining reasonable results by using the above model. This
motivated us to verify this approach in analyzing the elements
of the Mediterranean seismotectonic model. The existence of
different geometrical objects of similar type like the different
seismic hazard zones in various Mediterranean areas, makes it
suitable to use such an approach when determining the fractal
features of the considered seismotectonic model.

MEDITERRANEAN SEISMOTECTONIC MODEL
(MSM) AND ITS FRACTAL PROPERTIES

To study the fractal features of the Mediterranean
seismotectonic model offered by M.Jimenez et al. (2001), we
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have used data from the map (Seismicity Source Regions for
the Mediterranean Region). The map scale is 1:28 000 000.
We have determined the number and the size of all lines
delineating each of the surface elements of the model. The
error in determining the size is less than 5%. The authors of
the map have divided the region into several seismotectonic
provinces (we follow their denoting):

- The Adriatic (AD)

- Central and West Europe (CWE)

- The Pyrenees and West Africa (PWA)

- Greece (GR)

- Bulgaria and the Northern Balkans (BG NB)

Each province was considered separately at first. Finally
some general studies have been made for the whole
Mediterranean region.

The lengths of the delineating lines for each seismotectonic
zone vary between 100-500 km (they are very rarely bigger but
the number of such cases is small enough). Cumulative plots
have been developed in order to calculate the fractal
dimension of each zone.

The results are presented on fig.2(a-f)
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Figure 2 (a-f). Cumulative graphs for the MSM with
the established fractal dimensions (linear elements)

for the different zones (a-€) and in general (f).

We have also determined the surface fractal dimensions of
the separate seismotectonic elements for the same region.
All surface areas have been determined and we have plotted
the relations - number - area for each zone. For this purpose
we have used the map M.Jimenez et al. (2001) , which is in a
scale 1:30 000 000. The measured surface areas vary from
500 to 2500 km?.

ANALYSIS AND SYNTHESIS

The obtained results for the different provinces reveal (table

1):

Table 1. Fractal dimensions for the linear (1) and surface (S)
elements of the MSM

1. The dimension values for the ‘Adriatic’ zone differ
substantially from the other zones values. This concerns both
the linear elements and the 2D elements, and it is reflected in
both studied parameters at the level of non-linearity (the D-
value respectively) being the biggest.

2. All remaining zones are similar according to their non-
linear behavior (considering the linear boundaries). The
dimension values vary from 1.1 to 1.25 with Greece making an
exception with a dimension under 1.0 (0.94)

3. Regarding the 2D fractal features, the differences are
smaller with the exception of the Adriatic zone again. Some
grouping can be identified of different zones according to their
fractal dimension values — ‘Greece’ and ‘Central and West
Europe’ (0.41-0.40). These zones are quite different by their
seismic activity and seismicity patterns, but they are similar
concerning their seismically hazardous areas from “fractal”
point of view.

4. Other similar zones (by their linear fractal dimensions) are
‘The Pyrenees and West Africa’ and ‘Bulgaria and the Northern
Balkans’ (025-0.24). These provinces have not similar
geodynamic features but they are formally similar for sure
according to the distribution of their seismically dangerous
areas. In one way or another, the hazardous areas have
similar sizes.
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Figure 3 (a-f). Cumulative graphs for the MSM with
the established fractal dimensions (surface
elements) for the different zones (a-e) and in
general (f).

CONCLUSIONS

The obtained results reveal that the applied approach can be
useful in comparing the behavior of the seismogenic elements
of the different seismotectonic provinces. The existence of
clearly defined non-linear features of the seismic hazard areas’
distribution  shows  similarity or non-similarity. ~ Simple
elementary relations can not describe this important sensitive
part of human knowledge about the practical assessment of
the seismic hazard. It becomes evident that more punctual and
refined methods of the mathematical analysis are obligatory in
order to avoid generalizations made only on analogs, which
was done in many cases up to now.

The obtained results can serve as a base for developing of
‘local’ requirements and codes, regarding seismic safety in
construction and on the general. The similar seismic hazard
features in the different countries can be used for applying
and/or adapting of already developed and used in practice
regulation documents.
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