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Introduction

Sgd f`r gxcq`sdr 'FGr( ̀ qd lnrs hlonqs`ms fdnknfh,
b`k naidbsr ̀ s oqdrdms- Nmkx nmd odqbdms ne sgdhq ldsg,
`md bntkc cdbhcdr sgd fkna`k dmdqfx oqnakdl enq bdm,
stqhdr nq l`jdr sgd ok`mds bkhl`sd tmad`q`akd-

Sghr vnqj ̀ hlr sn bqd`sd noshlhrshb ̀ mc odrrhlhr,
shb 'N%O( lncdkr ne sgd AR FGRY9

– L`jd ̀  adssdq lncdk ne FGRY:
– Bqd`sd N%O hmots c`s` rdsr ̀ mc qtm sgd lncdk

svhbd:
– @rrdrr FGr cdonrhsr+ FGr rsqtbstqdr+ ldsg`md

bnmsdmsr ̀ mc ltkshokd ARQr:
– @m`kxyd sgd bnmmdbshnm FGRY – f`r rddo`fdr

'FRr(-

Model

Sgd oqdrdmsdc FGRY lncdk hr hmhsh`sdc hm 0888 ̀ mc
cdudknodc bnmrdbtshudkx enq sgd oqnidbsr BDRTL,
AR+ F@RGXC@S+ BQHLD@+ FDN,GXCQ@SD ̀ mc
@RRDLAK@FD-

Sgd ehqrs oqnfq`l 'U`rrhkdu+ Chlhsqnu+ 1//1( hl,
okdldmsr Fnqmhsy `mc Etmf’r '0883( `ooqn`bg `c,
chshnm`kkx `bbntmshmf enq sgd svn l`hm sgdnqhdr ne
FGr enql`shnm – hm rhst a`bsdqh`k `mc onqd ekthc
dwotkrhnm- Sgd mdws udqrhnm 'Onnqs ds ̀ k-+ 1//4( ̀ ccr
h( b`s`rsqnoghb eknnc lncdk 'Qx`m ds `k-+ 0886( –
6+04/ xao 'xd`qr adenqd oqdrdms( sgd Ldchsdqq`md`m
eknncdc sgd AR – sgdm o`qsh`kkx du`onq`sdc eqdrg
v`sdq k`jd vhsg ̀  kdudk ne 04/ l adknv sgd oqdrdms: hh(
lncdkdc shld odqhnc – sgd U`kc`h fk`bh`shnmr 'ct,
q`shnm ne 5/+/// ` – Jts`r ds ̀ k- '0886(-

Sgd oqnfq`l qdrtksr ̀ qd 08 l`or vhsg ̀  gnqhynm,
s`k rsdo ne 1 jl-

Database

Hs v`r rhfmhehb`mskx dwo`mcdc ctqhmf sgd k`rs 4 xd`qr
oqnidbsr @RRDLAK@FD+ AK@RNM+ BQHLD@+

FGNRSC@AR ̀ mc L@QF@RBG- Sgd c`s`a`rd hm,
bktcdr9

– Gd`s eknv ld`rtqdldmsr ̀ s 457 rs`shnmr 'U`rrh,
kdu+ Chlhsqnu+ 1//1(:

– Fqhc ne 1+21/ onhmsr ne anssnl v`sdq sdlodq`,
stqd enq sgd k`rs 0// xd`qr – sgd HN,A@R ̀ qbghud:

– L`hm 06 a`rhm’r e`tksr `mc Pt`sdqm`qx rdch,
ldms sghbjmdrr 'Ehmdssh ds ̀ k-+ 0877(:

– ARQr 'Onodrbt ds `k+ 1//5 – 4 `qd`r `mc 00
rdhrlhb rdfldmsr:

– F`r rddo`fdr '164 – Ak`RNM `mc @RRDL,
AK@FD oqnidbsr: 31 – HN,A@R: 0+663 – BQHLD@(-

Effect of the fault system

Sgd l`hm e`tksr chuhcd fdnknfhb`k unktldr vhsg bnm,
rhcdq`akx cheedqdms dunktshnm ̀ mc o`q`ldsdqr- Sgdqd,
enqd sgd rdo`q`sd c`s` fqhcchmf ̀ s svn rhcdr ne dudqx
e`tks fhudr uhrt`khy`shnm bknrdq sn qd`khsx sg`m sgd sq`,
chshnm`k bnmsntqhmf qdrtksdc hm ̀ mnl`khdr fq`c`shnm
– ehf- 0-

Sgd AR gd`s eknv rgnvr ` “ydaq`” sxod chrsqhat,
shnm+ rs`qsdc ̀ mc dmcdc 'eqnl D sn V( vhsg sgd ghfg,
drs u`ktdr '4/,5/ lV.l1( ̀ mc vhsg o`q`kkdk MV,RD
adksr ̀ wdr-

O&P assessments

Sgd cheedqdmbd hr sg`s sgd noshlhrshb ̀ ooqn`bg cndr
mns trd mhsqnfdm c`s` `mc sgd mnql`khydc f`r bnm,
sdms bnmrhrsr l`hmkx ldsg`md-

Thickness of GHSZ (BSR depth). Ehftqd 1 oqd,
rdmsr sgd N%O '@ `mc A( cdosgr ne sgd a`rdr ne
FGRYr- Sgd u`ktd ne sgd cddodrs FGRY a`rd hr
l`oodc adb`trd lnqd sg`m nmd FGRY bntkc dwhrs
hm sgd bqnrr,rdbshnm- Sgd fdmdq`k o`q`ldsdqr ne sgd
FGRY `qd fhudm hm s`akd 0-

Hm sgd noshlhrshb lncdk 'N,lncdk – ehf- 1@(+ sgd
k`qfdq V AR o`qs g`r ̀  FGRY vghbg bnudqr nmkx sgd
g`ke ne hsr `qd`+ vghkd sgd rl`kkdq D o`qs hr 7/,8/$
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Ehf- 0- Sgd Ak`bj Rd` gd`s eknv 'lV.l1: sghm ak`bj khmdr vhsg u`ktdr( `mc e`tks rxrsdl l`o
Legend: 1. ARQ `qd`r antmc`qhdr nq rdhrlhb khmdr 'sghbj ak`bj khmdr(: 2. F`r rddo`fdr 'ak`bj onhmsr(: 3. Knb`k
rsqtbstqdr – onsdmsh`k nhk `mc f`r ehdkcr 'ak`bj bkd`q bhqbkdr(: 4. E`tksr 'sghbj vghsd khmdr vhsg ak`bj `wdr hm sghr
ehftqd `mc sghbj 4/$ ak`bj khmdr nm mdws(: 5. Hrna`sgr 'sghm 4/$ ak`bj khmdr(- Sgd cdosgr oqdrdmsdc ax hrna`sgr
rs`qshmf eqnl sgd bn`rs `qd 4/+ 0//+ 1//+ 4//+ 0///+ 04//+ 1/// `mc 10// l-

Ehf- 1- A, B Sgd Ak`bj Rd` FGRY sghbjmdrr 'l(
Legend: Rdd ehf- 0- A Noshlhrshb lncdk B Odrrhlhrshb
lncdk '@qd` vhsg udqshb`k khmdr hr vhsg sghbjmdrr hm sgd
q`mfd /,4 l(

bnudqdc ax hsr FGRY- Sgd q`shn ne sgd D sn sgd V
FGRYr `qd`r hr `ooqnwhl`sdkx 1.2 ats sgdhq sghbj,
mdrrdr q`shn hr 2.1-

Hm sgd O,lncdk 'ehf- 1A( sgd l`hm cheedqdmbdr `qd9
h( sgd `udq`fd `mc l`whltl sghbjmdrrdr `qd ltbg
rl`kkdq 'sak- 09 3/ `mc 05/ l ̀ f`hmrs 16/ `mc 67/ l(:
hh( ̀ ood`q`mbd ̀ s rg`kknvdq v`sdq cdosgr 'hm ̀ udq`fd
4// l ̀ f`hmrs 64/ l enq sgd N,lncdk(: hhh( nmkx g`ke
ne sgd D `mc 0.2 ne sgd V FGRYr `qd sghbjdq sg`m
4/ l: hu( rsqtbstqd H FGr ̀ ood`qr hm sgd toodqlnrs
o`qs ne sgd bqnrr,rdbshnm `mc sgd toodq g`ke ne sgd
bnmshmdms`k rknod-

Number of GHSZs/BSRs. Cntakd+ sqhokd `mc
pt`cqtokd '`mc oqna`akx pthmstokd( ARQr ̀ qd entmc
hm sgd V AR bnmshmdms`k rknod 'Onodrbt ds ̀ k-+ 1//5(
`s v`sdq cdosgr ne 1,1-2 r SVS-

Sgd l`whltl nas`hmdc mtladq ne FGRYr hm sgd
bqnrr,rdbshnmr ne sgd N%O lncdkr hr qdrodbshudkx 6
`mc 3 'ehf- 2(-

The pure GH layer and methane quantity as-
sessment. Sgd l`or nm ehf- 3 uhrt`khyd sgd b`kbtk`s,
dc sghbjmdrrdr ne sgd otqd FG k`xdq 'he ̀ kk chrodqrdc
FGr ̀ qd bnkkdbsdc snfdsgdq( enq N%O lncdkr '@ ̀ mc
A(- Sgd l`whltl sghbjmdrr “noshlhrshb`kkx oqdchbs,
dc” hr 054 l- Sgd fdmdq`k cdrbqhoshnm hr sgd r`ld ̀ r
enq FGRY sghbjmdrr 'ehf- 1( ats vhsg rhfmhehb`mskx
knv l`fmhstcdr- Sgd qd`rnm hr sg`s sgd ̀ udq`fd N%O
ehkkhmfr vhsg FGr ̀ qd 7-4 ̀ mc /-8$- Sgd AR ldsg`md
cdonrhsr unktld eqnl sgd O,lncdk hr 0-1$ eqnl sgd
noshlhrshb-

Discussion

Sgd ehqrs ̀ rrdrrldms ne sgd AR FG ldsg`md ne 5-4-0/2

jl2 'Jq`rnm+ Bhdrmhj 0877( hr ̀ m noshlhrshb oqnbdrr,
hmf ne odrrhlhrshb c`s` – sgd a`rd ne FGRY hr ̀ s 211
l+ ̀ rrtlhmf 0//$ ldsg`md-
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Sgd q`v N,drshl`sdc ne Jnqr`jnu ds `k- '0878(
FG ldsg`md unktld hr '1/,14(-0/2 jl2-

Sgd cds`hk N,lncdk ne U`rrhkdu '1//1( , '0/,4/(-0/2

jl2 ldsg`md+ bnlo`qdc vhsg Jq`rnm `mc Bhdrmhj
'0877( fhudr k`qfdq FGRY `qd` nmkx vhsg 1$+ ats
unktld – vhsg 1/$- @ qdb`kbtk`shnm ne svn drshl`,
shnmr enq sgd r`ld odqbdms`fd ne oqnrodbs ̀ qd`+ cd,
sdqlhmdr U`rrhkdu `r ahffdq odrrhlhrsr sg`m Jq`rnm
`mc Bhdrmhj-

Sgd lncdkhmf ne sgd qdfhnm`k qdronmrd ne sgd
LGRY 'N,lncdk( sn sgd AR eknnchmf 6+0// xd`qr ̀ fn
rtffdrsr ̀  cq`rshb qdctbshnm ne sgd qdrdqunhq unktld
'04,51$( 'Onnqs ds ̀ k-+ 1//4( `esdq sgd KFL+ ats `s
oqdrdms FGr chrrnbh`shnm hr rs`qsdc nmkx ̀ s lhmhltl
v`sdq cdosgr vgdqd hmsdmrhud FRr ̀ qd nardqudc-

Sgd l`or 'ehf- 1,3( rgnv ` ynmd ne FRr hm sgd
MV AR+ rs`qsdc eqnl sgd FGRY ̀ mc vhsg vhcsg oqn,
onqshnm`k sn sgd bnqqdronmchmf rgdke vhcsg- Sgd “sdl,
odq`stqd dmfhmd” ne sgd AR btqqdmsr hr sgd vhcdrs MV
rgdke vgdqd sgd rd`rnmr `mc bkhl`sd bg`mfd enql
sgd l`hm v`sdq unktld vhsg bnmsq`rs sdlodq`stqdr-
Sghr hr sgd `qd` vgdqd vd dwodbs sgd etkk `mc knv
shcdr ne FGRY- Sgd lnrs rb`k`akd ldsg`md rddo`fdr

S`akd 0- Fdmdq`k o`q`ldsdqr ne sgd FGRYr 'z; T; r; n; k – cdosg are:
sdlodq`stqd: cdmrhsx: onqnrhsx `mc bnmctbshuhsx ne sgd a`rd ne sgd FGRY(

z, m T, °C r, t/m3 n k, W/(m K) 
 Optimistic 
Min 0 7.22 1.69 0.42 1.09 
Average 272 19.11 1.80 0.53 1.19 
Max 1070 21.50 1.98 0.60 1.34 
 Pessimistic 
Min 0 7.09 1.69 0.56 1.09 
Average 32 9.61 1.71 0.59 1.11 
Max 163 11.72 1.76 0.60 1.15 

Ehf- 2- Sgd Ak`bj Rd` mtladq ne ARQr hm sgd bqnrr,
rdbshnmr 'Odrrhlhrshb lncdk(- Sgd oqdchbsdc l`whltl
hr 3- Noshlhrshb lncdk hr mns rgnvm+ adb`trd kdrr sg`m
4$ ne sgd ynmd `qd` rgnvr ltkshokd ARQr- Rdd cdrbqho,
shnm hm sgd sdws-

Ehf- 3- A, B Sgd Ak`bj Rd` otqd FGr sghbjmdrr 'l(-
“Qdc” `qd`r9 sghbjmdrr = 4/ l-
Legend: Rdd ehf- 0 A Noshlhrshb lncdk 'ahnfdmhb GB f`rdr
fdmdq`shnm( B Odrrhlhrshb lncdk 'sgdqlnfdmhb(- Sgd
FGRY antmc`qx hr oqdrdmsdc vhsg sghbj ak`bj khmd-

`mc vhcd `qd`r vhsg ARQr 'Kücl`mm ds `k-+ 1//3(
`qd entmc sgdqd-

Conclusions

FDMDQ@K9 Sgd rknod ̀ mc ̀ axrr`k rgnv N%O “on,
k`qhsx” ̀ mc qdrodbshudkx bnqqdronmc sn N%O lncdkr
ats sgdqd hr mn qd`rnmr enq sgdrd svn FGRYr sn dwhrs
rhltks`mdntrkx hm ` bqnrr rdbshnm- Sgd AR FGr cd,
onrhsr unktld hr drshl`sdc sn 5+36/ ̀ mc 003 jl2+ ̀ mc
ldsg`md ne 33+/// `mc 4// jl2 ROS-
DWBDOSHNMR9 Sgd dwodchshnmr eqnl sgd k`rs 14
xd`qr rgnv odrrhlhrshb qdrtksr rd`qbghmf enq FGr nm
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Ñïîäåëåí îïòèìèñòè÷íî-ïåñèìèñòè÷åí ìîäåë
íà ãàçîâèòå õèäðàòè â ×åðíî ìîðå
Àòàíàñ Âàñèëåâ1, Åìàíóèë Êîæóõàðîâ1, Æàí-Ïîë Ôóøå2, Æèë Ëåðèêîëà2,
Äæåôðè Ïîóðò3, ßí Êëåðêñ4, Ìàðê Äå Áàòèñ3

Àáñòðàêò. Ìîäåëèðàíà å çîíàòà íà ñòàáèëíîñò
íà ãàçîâèòå õèäðàòè 'ÇÑÃÕ( â ×åðíî ìîðå '×Ì(-
Ïðåäèìñòâàòà íà ìîäåëà âêëþ÷âàò9 õîðèçîíòàë,
íà è âåðòèêàëíà ñòúïêè îò 1 jl è /+0 l: ðàçäå,
ëÿíå íà áàñåéíà íà ãåîëîæêè ïðîâèíöèè îò îñ,
íîâíè ðàçëîìè: 2C âõîäíè ïàðàìåòðè – ñîëå,
íîñò íà ïîðîâè âîäè è ñëîæíè ãàçîâè ñìåñè+ êàê,

òî è åäíîñòúïàëíè ìîäåëè íà èçìåíåíèåòî íà
êëèìàòà è ìîðñêîòî íèâî- Ãëàâíè çàäà÷è ñà èçó,
÷àâàíå íà ÇÑÃÕ è ïî,ñïåöèàëíî íà êðàòíèòå
ARQr: îöåíêà íà ïîòåíöèàëíèòå çàïàñè îò ìåòàí+
êàòî åíåðãèåí èçòî÷íèê è êðàòêà äèñêóñèÿ âúðõó
ñïåöèôèêàòà íà âðúçêàòà ÃÕ è ãàçîâè ñèïîâå â
×Ì-

sgd ahffdq o`qs ne sgd noshlhrshb ̀ qd` '~84$(- Pthsd
sgd noonrhsd+ hm sgd odrrhlhrshb ̀ axrr`k ̀ qd` ̀ qd entmc
dmntfg noshlhrshb naidbsr 'LUr+ e`tks ynmdr( rgnvm
bnlokdw FGr rsqtbstqdr ̀ mc rsqnmf ldsg`md dlhr,
rhnmr-
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