LsgdoMm3geml Ggdbozmeo Mboggdlodgdo

b9wbsHgmols maengdoom

3s6mbo 3mys

80bsMgms Ggla@msg d69ddo FoMdmgdbogro
300MML0b70bMOM 3(:Md¢g8gd0 s 33000 3503FMOL 3Bgdo
UagdsMm3geml 9s30DM30L306M5 Hga0mbgddo

©MJAHMM0L 535009300 boobbols Imbadmggdws©

Doty gboero oligM@sgools

33mMm9gxuxgds@o

LoMdGHMO™M 3OMYMHds: 3000MM0bg0bgeM0s

®d0obo, 2016 fgwwo



LodmTocm GO gdME0S BodosMMN39wMb 39dbozwmeo Mboggdlo@g@do
b2ddgbgderm Bo3HIO®I
300MM0b5069Mm00L 935613539630

bgwddemgobgero:  Boengs  goamdodg,  BH9dbogol  8gbogmgdoms  mg@GHmMo,
360xzgLeMEOO.

69395963 900:  3OMBIMOO OoEGEMO b53YssdY
SbME0MYOMWO 3OMBILMOO FOMORO Do035d30¢0

5339 9900905 2016 Herol 29 03bobl , 15% bssnby;

bago®oggml  Bggbogndo  boggdLoGyHoL b53dxbgdE B39 HIOOL
LoOLYOBHOGOM LOdFML 3Megy00l LbEMIsBy

306360 I, 99900EH™O0s 2222

90L53>M0: 0171, MdoEolo, 3MBE35L 68.

OoLYOEHSE00L 353DMdS Gg0dgds E«Y-U dB0dOM:™Y35d0,

bom 533HMM93gO5EG0LS - bLoddgbgd™ Go3MWEHYEOL 3903390 DY

LooLgMES30M LYdFML dogsbo:
&0, 30mgboeo e



09L535¢m0

3530 D3y HoMdmoagbl  93Mm30Ls s  vBool  3mbEH0bgbEH oL
535353000909  LYBOZIM-LOGHOBLIMOGHM  sBL. Tob  3gMH0dgEBHODBY
39b@og90mos  M98gbodg dubgzomo 3mOGHo,  OHMIgdLys 9609369 m3zs560
P3womo 99030 s@dmbogego  g3dm3ols s dgodg  sBool  §39969d0l
930b6m3o3m6  996300609d5d0. 58539 ©OML Fs30 DBE3zol momddol dmgero
Lobs30Mm Bmwo Fo@mBmowgbl LBocg3egogom Bmbsl, o sOLYdMEO  FMSZ5¢0
LogMModmMHoLm 3609369 MdOL  LBOZMOMOGHM  JowsJoms @S ILObEIGdE
39964BHo0.

3530 B30l 3mOGIOoL  2odsMMmMe  FMTomdl, oS  IBHMOINWOo
3000560900l S BBMNOMI0M BMYogH Mo 3meMEHol dmyobzolbs, 360d369wm3bs
39bLsBE3EMEgL ol Fgbozsw  I0bsMYgdbBg 30MHM9byMAE03MNo vy bbgs
bsbosmol ddgbgdermds. 53 d09bgdermdgdol 899gas© 93390065 903390
9800b5Mm9m5  300OHMEMAO0MO0 ©9:10d900, 5353 Fo30 BO30L sMBol 9d3bogg
93946590 gob65306MHMds Bsbs30oMH™M BMEols s  FE0bsMYMS Tgboersgzo MObgdols
9600336903560 39MmIMOHRMMAO0MOO (33000¢93900.

50235600 (3300900  AobLOZMMEINBo  Fggbm o 3MIMIWYTSEIGO
50dmBbs Logo®ronggeomls 3530Bm30L30MH9m0LM30UL, 6mAols 312
3039 BH©0560 LEbs3omMm BMEol 47% 03390905  ©ILBOZWID  LOJoOMZYG MU
mdlbbgow o dobsMggdol - Gombol, gbamMols s FMMmbolb bs@sboo (dyséo
Bodmbogbom). o3  00bostggdbg  golew  Lom3mbgdo  goderonds
3000MHMI9bg0 MO8 s Fom0 30QOMEMAO0MOHO  Mg0dg00L  bgermzbmMo
993350 360036903560 Bgao3wgbs dmobobs  sg0 B30l LsbsdoMHm Bmerols
90M5MALS O FgLoMMs30 MObJOOL 35s3MEHE 3OM39L9dBY. 339 Hergdos
0M93bg0s  LJoOM39W ML Fo30DL30L306900L MBO OGO 3es:19d0; OLOEIYDS O
LoLEBHYIOGHMO  AOVMT53909L  BoFoMMgdL  LodoMmzgwml  dmsgzsM0  LEBOZsM



3900030l - gmmMol 3mOHGHOL Tgbsbzwgwo sMbo;  SLGMMdOm  TYBHOOMSS
Potgsbowo  Joawsd gmomol  bs3060; 93500 IEAMIsMgMdsdos s 396
SOMWIOL  Joawsd BFmmob 6530650096000  ©IB0TbMWgdsl . Gombby
529090 Yo s8sbsforgdgero 3oGmm33z56do.

d. 96amOBg  omm3zsbo  390beol  53900L 8909y  SBsErmyo®
9m3e9b90msb 23543l Loddg dobs®ol  TguoMmog  9335GHMEM0530,  JMOMOE
5653005bmsb. bmem  mOJgmol BHYHoGHMEO05DY, 80bsdg Fmmmbol Bgws
Poerdo, gMobgmobs s Ubgs  300060™M9w9d@GemHmboy)mHgdol  35b35000L
999690md0l  godm Mobwmgl dmdsgz5¢ndo Jmbowrm©bgos sFo60ol BobsdoMm
Bob 35¢oLEGHMMBMo Fomgsbzgdo.

Bobodom  BmEol o330l dobbom  Lods@mzgwrmdo G350 farol
3960530md5d0  [oMImgds  BIOOMAsLIEHd0560  Bodmdmgdo, MslsE  X6-
XIOMO0 o6 Im3Ymeros  Lobweggeo  999ago0  (bdod Jgdmbggzedo
39390909 L0b7ObOHM PMBOLAOYGDsMS LSOO MOOL 25TM).

3949600 3d0dg 3005605d0L BgImmImyzsb0o Im3wg obslosmgdosb
gboos, oy M3  dSIBHISWMMOs Bobodotm 9699030  2o6Mgdmby
30069690 Mdom  gob3oMHMdIdMMO  MeGymzomo 99 gdols s M300m
30000Mm3H9dboz3memo  Boggdmdgdol  AHYmdMHOEIb  98mligeol  BoByBgdol
399m33wg3s. 3boos 93Mgm3g, ™I 99ddboro  30m96MHgdol dobgbgdo Mbs
3990Mmm 56M5 IbMMmE LEBEOZM S LyFEOBIOM 30MOHMEJJ603MM0 b3gdOMdYGOOL
999690 ™d79d0L bomolbdo, 56589 58 Bo9dMmd9d0L 3MM9JE0MYdOLOL sTZ39dM
3930™a90L5 S FosbysMm0IGO0L sOBYOYIEO dgnMmEgdol LoBMLEgdo.

LHMOg, 99685008930l sOLYdMEo Fgmmgdol ©sbg9ho o domo
3933305 MROM oo BLOBMLEOL s 53539 POML 0b:50bMGdOLMZOL 530w s©
doLsf3c0Mdo sb5¢roBMEmO 3900Mm©Yd0m [oMIMogbl LoolgMEsEoMm Bsd®mdols
99LOMEgd0L Bmgs® BoBsbls s 3gEbogre Losbergls.



90bs6M9ms Jglocmmsg Mdbgddo  35e03MmEGHIMO 3MM(39LYOOLS O BHOXWD
ddOsMdsmS  30MOZW03ZMNMH0 259639000980l  dgoomgdo,  dmyzsbogro
LoOLYOESEOM b5OMIT0, godmoMbg3s BowseE0 Bsm9doE03MMo LOBYLEO .

53GHMOL  FosBbos, GMI LsBE3zsm s L¥dEobsem  JoOMEH9bozmeo
Bog90mdgdoL  3MIMgdBH0MgdOLIL OLYMHEHSE0s30 9885390 0I0  255690M0T9d0
3900mEYdoms @S 0M93mdgbo309%0m  LoMygdwmds byl FgMfymol  »3
B5290md9gd0L bobaMderog s byodgm gJL3EMSEHSEOSL.

oLYMHES300L 33eg30L MBOYGIEgd0s:

1. 9. 963796M0L FgLoG530 35¢53MEH0 s 5653e00L BsbsdoMmm Bmo;

2. Joedd Bmmol Lsbsdomm Bmo Jogodol sG®bol Jgboerms30@sb 3mMEH ol
LodbGY0d IMEMI©Y;

3. 900.600mbol  figoerasdymao 30cmm3356dob J390s d09x3gd0;

4. 9. 3mOMmbol Fgloc™s30 BB s LMD J0dEYdsMg D30l LobsdotMm
bmo.

33930l 3900m©9d0. LoEOLYOHEGHSE0M b5dMMIdo LMW MYNOOIO
59m 396900 doMomss §ygds dolo bguddwgsbgwrol, 3GMmEBglme 8. goamdodol
dog6 9999539090 doaMdgdol LBoxgwd3zgubg, B3 IEYMIOIMDBL BHow OO
3000MHME0b659030L  LHFRI6DBMB0WGO0s60  5TM356900L  5BMbLBOLSL  MBsEglio
05009953030L  dosbermgdomo s sLoI3GHMGHMO0  IgMmEgdol  4sdmygbgdsdo.
3960, ©OLYOGHSE05d0  JOMOMHPOIE  J9MmYgbgdmEos  Bmdgwol  36gdools
WaMEed  39B6GHMOM30P0L 306030600 @5 3963 3IE-369TgMOL-dM0gbol
SL0d3GHMGOHo WKB dgmmgdo.

Go3  d99bgds  @oLYOES305d0  dmYyzsboer  30OMEOMPOMGO S
300653032960 bsbosmol Bo O emo 0533063909005 Qo
9963960396 G oMo 3393980l Fologngdl, obobo 9x3mdbgdosh Lbgsslbgs
©OML,  bbgossbbgs  mEMsboBs3ogdols  ©s ™30  93@GMMOL I Me™m
dmbsfoergmdom  OMLmgzgeol  LsdgEboghm  imbool doge  sxz0bIBLYdM



65096039 LogMsbBHm 3MMgdBHol RO GdTo  2obbmOE0gwWdM  Loggwrg
99b390003E09d0L  F9YA9OL  IE0bsMYIOOL  gbamEOlL, GoMmbol s  FmEOMmbol

d9LoO N353 1db69dd0.

65330l doMm0Ms0o 3909a900.

3309308 Md09JB9d0L  0Mp3og  Ho®Imddboer  30GOMLS0bg0bMM
36MHMdEg39009b ©H35380M900m, LoOLYMEIE0M bsdOMIdo g IEgdmE0s
99900920 Lobol bsdg3609MM-33gz30m0 LsFMmgdo:

® 33Mm390)0s 9006569900l 9baMoL, Mombols ©@s  FMOMboL
d9LoOMo30 MBbgdOL  39Ee3MmEGHMmO  3MHMEgLYdOLS s B30l  J0dYdIGY
Lobodomm  Bmwol  30OMIGEGHIMNOMWMAONOO S 30OMEMYOMO
9mb5(399900 @5 BoGMOHMWO 33060390900l  BoloEgdO;

® 5000 s oIMIgos dE0bsmggdol gbaol, Mombols s
FOHmbol  Igboermsgo  dbgdol  3oEsdm@GHmo  3OHMEgLbgdols s BL3zol
90090569  LobsdoMmm  BmEol  ggmIMORMEMYOMOHO  (33¢0gd900,
3963000930 53 80bsMggdby  obbmMEowgdMwo  ZoM™Egdbozm®o
389690 mdom;

® 3990539005  doboMgms  JgloMmeg  9335GH™EM09030,  SM5MbIdG
©069098D9 9GO0 3MIJO IGO0l gosbasMH0d900L 0gMEO0s;

e Lodgmombs s GHGO3Y30E  SMbgddo 653060L)36003 GO
dndOOMOsmS  MgMEOOo0L  LdxrMdz9wwbBg 899998539005 4o9bgam0dgd0L
990 3Y;

* 53853909905 Bsbs30MOHM RIMEOMIGOOL FOAMIPMDOLS S Q5ToYMJOOL
153000bgd0 B0 6530MYLHIM030 GO OGO 65350 FoOLgbolsls;

® 3000653003995  350M33WM0s  Jodsd Fmomob . ®ombols
0950999 xz0o 3000MH®3356d0L 35dbeols §39s d09n0L baMgzol dobgbgdo;

® sLEBMWOS FPObIMYJOOL COMbOL, 9baMMOLs s FMOMbOL Tgboermsg
1069030 30OML0DbHObOM 3OHMDGTgdOL gowsFMol yHgdo.



J90003900L  258myggbgdol  bLygMm.  OLYOGHE00L  F9gAgd0  T9godEgds
3990g9gbgdme 04651  30MMLI0BHObOM 3OHMR0EIOL BobEgsm - LsIobsGM ©s
Lo@®bL3MOGHM  ©IB0TEMWgdol  BodMmgddH™m s  LsdgEbogm-33wgz0m0
65605309008 F0ge. 030 9BLIBOWZIWOE O ILHBYMPS® 993935 LL
»89909o3MHmgdBHL; 3L ,300OHMIOMIIAHL Y, BL  ,LodbsdoMmoagal’, 3L
»30Q0MOMLRIOMLT, ,,0d0gomagml“ s Ubgs bsddgbgdwm s LoadMmgd@m
M62560D53090L6 s 9530939, BMOOL, dsMMYIOL,  YMgzol @S 9Bl
5QR0WMIM030  FoMMZIEMIOLy @S LEBEZIMm  3OGHJOOL  LadOHMgdBH™ -
153396939 m LodLobEMYIL.

B59OMAol  536MMBd530S 5 3UOE03530900. OLYMES30530  FoMIdIO
99092900 dmbligbgdmo ogm 8909y LogMmMsTmMobm  3mbxgM9b(3093bg @
3MbaMgligdby:

HPgowms  89mMbgmdol,  go®gdml  ©s330L,  9®JoBgdBHtols s
999690 mdOl sb53gMM39 3MMdgdgdo“-ol 99-3 (dmMxmdo, 2013), 09-4 o
39-5 LogmHMSIMOHOLM 368 M9Yb309d0 (Mdowolo, 2014, 2015);

- 93603538060l 36MmyMmsdolb ,,BLACK SEA BASIN 2007-2013“ (BLACK SEA)
HLU0BM35m  La3mOGH™M  MHgaombiddo 39M90mbsazomo  3MMdWYdgdol
39903056930 IMboGHMMobao s oo  2ooFMol qbgoo“ ICME-l 09-2
(B69dBMbO, mMMJgomo, 2014) s 39-3 (9693560, Lemdbgmo, 2015) 3mE3dM39dDY ;
9360™30L 39MxB0D03Mbms 3538060 2969MowE SLsddEgsbg EGU 2016 (396,
33LG®0s, 2016).

©olgHGHOEool  BLEHOGMIGHWOS ©5  FMEMEMds.  EOLYIOESE0S  TJOYJOS
d9L535¢0l, 5 530L, @OL3369d0Ls s 89 ILEHYGOOL WO EIOSEHMOIEO
Dgo6mbgsb. olgMEsEool dmiemds 9950089bL 139 94390l 35 bsbsbols s
23 36600l Bsmgeom.



LsolgOEEoM 633OMAoL FmIeErg obss®lo

65dGMmIol 3oMzgger  msgzgdo oLEGMMoM  FOowdo,  dmyzsboos
90bsM9qd0l  9bgmMol, Gombols s FOH™mbol JoM0MIEO 30OHMEMY0IOHO
dobollosmgdwgdo 98 80bs®mggdBg  30OMYbgMgBH03Mwo  Fd9bgd™MdgdOL
396bm® 309058 s A9BLMEM309wgd0l 8989 39M0M©T0; FIBLLEDWIOME0s
LobsdoMm bmedo BE30L GHow Mo 097099008 JoMOMIO obslosmgdEgdO;
d0dmbomo s 29965¢0BgdMmos 53 dobotgms  Tglsdmsg  dBYOMIb
0o68gddboo 30MML0b70bOM s 4o6M98Mmbs33000 bolosmol 3GMMdHdgdo.

59 doenbg dmzwg 993896H 00000 LHEOLYOGHEOM BsIMMTOL 3039w
05380 30dmboge 03 30OML0b0bOM s  49MgIMLEI3300 bosllosmols
36OHMdEgdxdbg MMAwgdos d9dobowros dobstmggdol 9bymeol, Mombolis s
FmO@mbob GgLocmmsg 5335@MM09dd0:

d0bsdg  9bammBg Tomwo30 Mom3560  358berols 53900l FggYS©
90650l doMomsEo  Bsdmbogbo  goiygde  odbs . 9MoLY YO
3owadm@do, Mol godmi 8600369wm3bs 99dzoMm©s botxgdol Mromgbmds
80bs®ol dzger 35eedm@do.

GI=0LISd S
%3060 &

."‘ » :
ES
bsb. 1. dco. 96390l Jgbsdorsgo #Bbob bgcoo
00 59559500 5B9MgdL Fbmwmo dzocdg F9bs3oadoLs s 9bAMM3gLol

399b0sb  2500dMY0E BsbOFHIMME O FoOD boMxgol. boMrxgdol 3egdsd
399m0f305 dobo gLIIOOL MBoL (935, brmem  JgLoMrMs3d0, 96530,



B030L GHoweqdds 994dbgl ssbermgdom 2.5 38 Log®dols s 100 @ Logsbol
J30d0oL B306wo (39¢00), Gsds3 96003690 m3bs Fgox396Mbs  Fyseomdols
@5 390bosb  odmagdwo  fywol  99scgdom oo  bsbxgdol
3939M9d0L  3MMELO0 S 2obs30MMds 3MBIMEE B30l Bobsdomm Bmrols
Dotgsbgs (bob.1.)

5 sOLYdIM  2gMIMOBMEMYONO (33000 gd90L,  3b0dzbgermgbs
39653000390l s3MM39  gbamMol  FgloMmogmb  sberml  begol  Hyswdzgds
3960mbob s®LGdMdS.

d0bs6g Gombol 53550060 JgloMmago Mdbol Losbermggl, Jowsd
ROl Bobs3omMm  53353MG05d0,  FoBIGHIOMMO  30QOMMAO0OO Qo
39M3MORMEMY0MOO0 (3300090930 s0fym Aol T9d9y, Moz 1939 gl
(ombby 5896900 30MH™3356d00 d0bsMg ogm BOHOMgm s LsdbMgom
(9-0. doamodol s6bo)  BHmEgds@. 58 ©Mboldogdsd FsMIMoos Joewsdo oblbs
bdoMo  IGHOMMZgd0LORD,  Boa®ed  Joesdol  LobEzsm  Bado®Bg  9g9ddbs
3og(o68mdgabgero  Bo@obols  sbsBLImGgdgwo ©gBoEod0 s FoMdmagzs
361535000 3000MOML0b710bOM bolosmols 3OMdEYTs.

- 0¥ 0LavMB0
3RROSLAMEOL

S~ 3TF30L LORIGO
"\._“ 1986-917.%.

92, GOME0
(1939%)

—_———————

Q SAGADRR0", LOen
L
|
Sl 9530 L3S

SULIIE0 "BSHEORS"

bsb.2.  gosevsd @emaomol Lsbpgse  Gggombdo sGlgdeaemo  39m3mGRemmz009(h0 O
30650670662 363028¢m90980b ¢n3560980b B35
- - = bs B350 bsbs3otrer beagro 1938 higenl; — Lo bmgsea bsbsdotrer beagrmo 2012 fgenb.



©OoLYOEE05d0  gobboo  30MHML0bgobMM  3OMdEgIgdo  Jsemsg]
800l LsBE3zsm HYa0mbdo dmoisggb d90cgy MmdogdEgdUL:

1. gmool 3mMEoL Ggboligergee sObL, GmIgeos 1939 ol 3. Gombol
SboE  30a3MmBHT0 290900l FggAd© 0bE9bLomEs® obowgds  36dmem
Bodogsls IbGH0Hb;

2. Joemsd @mool LsDBE3zsm bs3oMl, OmIgrog SbgM™mdom  FYGGHOOMNSS
©HIMYWo 9356, BLOE bl MPymdlL §yoed3zgds 3960mbol sGLGdIMdS 3O EOL
LodBEOY00 Il QSLH3M03;

3. 0. ®ombol fysemasdgmao 33s6dol 350bsgml, O™Iol 3905 d09z30
©OM®Ms  296353wMds30 994399 gdsMS  baMg3sl s 3603369 m356
390mM93b3g0L. 5955950  LogzOPbgdos  35dberols  BEYMOEMBS,  Mosb  dol
LoMGIOOWOESEFOMD A3BIMIOME0 Mboldogdgdl 96 56 dm3ymeros 990, 96
53969396 OHMYO00 bolosml (AbmBom 35630 - ,LogdfgsadmmagdEo®, 2006 §.);

4. Lbodsgmsdm  SOBL — 8. Gombol dzgm  3oESdmABL,  GMIgeos
3600836903650 Imboemo s BodGHMIM035w 396 SLMHI9OL Ms30L JMOZ96
R996J300L — 3390mb  Jogodols Lobwzom bsbsdom bmeo 8. Gombols dgsto
Bsdmbogboon.

1832 fiewol 390@MyMox3099o doboergdol dobggom, dobstg FmbHmbo
03500 MO0 MOS0 BHMGHOM B590bgdMES. MmMH039 BHMGHO0 JIbows BGosHO™

©IWAHJOL 2969BHMGdJO0m, B33 00MM0bEIwo FmMOHmbol gsembgzmdslis s
59306 30OMEMY0ME (950D 393939 goU.

XX 159932960L 70-056 §ergddo, 8. FmOmbol gw@ol dsmbgbs Bsdo®mols
3oUP3603,  LO35MAMW YOOl IBHBMMZJIOLORID  OLO(3Y39®, FMgfyM TV,
5d9ds3 80bs®ol  dgo®o bo@obol 90%-Bg dgBo Todstms  fiyoendzgds
3960mbol3gh. 59539 3gHom@do  FmOHmbol  3ssdm@Gdo  Bbdizombomgds
©500gm  0bgOGMwo  AsLoegdol Jombobsd, MHMIwol Fomdomds Fgoagbs

10



©osbemgdom 0,5 dwb ¥, 053 ©@sds@gdom  Tgmfhiym bgwo  bo@obol
OoLdsSBLL S ool Mga0mbdo.

505505  FmOmbol  bgs  gwdo,  oOJgool  BHgMoGHMOm05DY
59mgd9090o 30OMYE9dGHOMLIMHJOOL 3513500 (HMIgEToE EOEILOS
©9MH0bgMHoL  30MOHMYgdBHOHMLIEMMO, 249 3 Lods®ErOl Momzsbo 3s8brom,
2013 §.) s 936M9m39 LodsMM3g™ml BHIMOGHMO05DY, FMOMbOL dmerm 26 30-056
80b533900Pg 35s3m@GHOH0 3030l 30MMYMgdEMmMLEAMMJOOL Fd)bdE™dY,
(@30l d90s9bemdsdo  dgol  3oMbsmol,  bgengsBsm®o -0l o
bgargsBommo 11-ob 39U9d0), 39GVGHOMBMWo FoMgsbzgodom gdwdemgds sFoMol
LoBEZ0M LHBSSOMML FMbOM-d50Tol IMbBs3z9gL (b5b.3).

v R

SRE00L . A
V563660520

653060 % § S i
*® 3
v/ 33553600
4 L

}57 LS 3533

&

Q?

3M6 Qb0
FIL>G 0530

bsb. 3. 6@.;/}1m(5mbob 5’31;&(609&3560 -

399306569  BgMmmNJ0Mw0sb, L3  Bods@mggwml  g3zgems s
doMoms© 0bstgbg gobbmM309gdMwds 3000M™9bgMygB03MEds vy Lbgs
Lobols 399690 mds8  3603369em3bs@ goswnstglis o300 BL30L LobsdoMH™ Bmerols
B530MmR3mMm0M9gd0L 3O M39L9d0.

59 360m39L9d0L 2963005693580 25s3(Y39BH0 Mo dgobmegl Begzol
D930 ds  GHowgdds, MMIgEms  byobgobdm - ©yGHgMoboliEmwo
09MMHo0L 9egdgb@gdo Im3wqss dodmboeo olgMEs3ool dgmg 0s3do.
396dm, dgmMg 05300 d0dMmboErMEos LYBIZOOM  BIOMBJOMID  FHowMgdoL
AGObLRMOAs300L0 s OYROMSJ300L  A96RM0Tgdol ol 9bgeygBHo3Mwo

dgomEgdo,  OGmdwgdos  9Bdbgds  figwol  OIRNWIGYO  HIWRHO
dmdMomdoL iM5303 3mEHIbE0swH gMOOL.

11



Ao ool GHEbLEGMMAs300lL 969MHYgE03IWo 0gmMools 9dwdsgqgdsls s
©sb39hod0  25590Y39%H0  Bmwo  Fgolieregls XMbLbmboL, MbsL, dodol,
AJowmOol, @mbyg-bogoblol, ULEG0MsOGHOL, gowodbol, 3JOHowmgzol, ™. @.
3m060B-b0sbmyg3308  @s  Lbgoms  dMMIdds. dovbgoegs  0odobs,  MmA
Lo0bgobOM  5TmEsbgdol 2oofYy39BHOLIl  BHowmgdol  BHMIBLEBMMTSE00L
969629303 ®»JMEOOSL  2o5Bbos OO M3gMOGH0Mo  FglodEgdemdgdO0,
50539 OML JOHY35Mo© FgbeMMEos dobo §s8mygbgdol Mg, o6 50
0gmMosl  Bsxdgms M3l Lombol dOGHYIwo 3MmMOBMEGHsMGO dGMOL
B93300Dg BHoMgdolL s3M3gEgdol iORxogz0 (6 3MHOR0Z30) smMbLEYIdOL
090093900, GOl 30m3 BgIMsMbodbme sg3BMOMs IMMIgddo BlZgMHOL LMoL
Jobg 96 Lsghome 9O  GoaymocRl, 6 TdbmmemE  byEmgbmMass
3d9y396ogro.

59 3603 go8mbs3eoll  FoMdmoaqbl 3MMxzglme 3. yogmdodol dtmdgdo
,K OmmcaHWIO KapTHHBI BOJHEHHI Yy Oeperosoro ckjoHa okeana“. Mss. AH
CCCP,, ®usuka atmocdepst u okeana“, M., 1. 26, N°10. 1990 s ,,Calculation of three-
dimensional regular waves over the slope bed having arbitrary steepness®. XXIV Congr.
IAHR. Madrid, Vol. B. 1991, 6m3gddog 53360, 356EmOH™300L 3060530600
@S 3963)(39-36599M0L-d00MEgbol  SLod3GHMGHMOo  WKB  9900m@gdol
3990yg9gbgd0m, bsmyM®  sdm3sbsls BLBoL 69d0LdogMs obGowo gLgMol
d99mbgg3sd0 g39ws  bobobB3O™M  306MHMdoL  BYLGO OR300 @
LodgobBmAowgdosbo sdmEsbs ©o3gogl  IMg0bygMol GHodob g3mesowmco
3906@G™Mgd0l 53mblbyBY. 99009390 V9OMEOMBL, OHMI:

o L5bs30MM 9699830  BOwPgdol  MROSJ30sLS s BHMIBLZMM T30l
3965306390l 565 Fbrenm© BOPEMTYMS (339¢05MBS (MO Mg JoBbgMEo 0ym
MH9xOSJ300L 3968LsDO3Mg  9OOIOH®  30MMBS), Mg  LsbsdoMH™
RIOOMOOL HOOL JMMbg 5 FHIWPOL FOMBAGHOL BIOOMOOMNO ITMEMIGOS
653060l bsBosb;

12



e OHMEs MLLEOWMWMISTo 3By BowEgdol Jodgdls s bsdoMol bsbl
dmO0b 5FoMdgdL  75°-U, bmerm Lsbs3oMM BIOPMOOL 3MOOBMBEBHMB IbEMOL
3mobg  45°-, Bo30M0Ib 256339 96O gdBY BHowmqdo 350006 9. §.
»30396305O»  m®3MTo”. Losz bgds Fomo Jodgdol (iyzgds s RoBob
Dobo33wgds (Mg @LEHNOEIdS 9JudgO0dgvGHYo 33wg3gd0ms ©s oo
©533060390900m).

dglsdg so3do  AMIGBHOIWMMZIB0 MGMOO0L BoGymgddo, Bggbl doge
3900509393005 BHowOO  IMdMomdol  sdmEsbs  dobs®ol  Fglsdroeg
5335 ™M605d0. 50539 93d0 B396  LoobgobGMIM-LoobysM0dm Lsbgdwg 33543l
53306900 339600 BIMEMIYGOOL 59dolBogMHO IbMHOEMBOL sd3Mmbs
@5 BHM93930M0  339000L  sMbgddo 36Mmg. T. gogmdodol doge dgdvydsgzgd o
6530655)360030 GO MHO FMIM>MOJIOL MVYGMEI0S.

90bsMgms gLy  9335GH™M0580 Mdgwo  Boe®gdol 493039 9d0L
50m@obs  oblbgds  @©@939MGHOL  LogmmMmobsBm  LoLGYdsdo,  bob.4-byg
Dommp9bowo Bdqgdol Fgbodsdoloq, LosE - 3E0bsMmOl sY35b0w0 BGIX0;

Uy(X) @5 H(X)— 89bs6rosg 5335¢)060580 ©@89509dmwo 633500 (335090500
BoBJs®g @5 Loe®A; iy - BLIYHOL Jobmdo; A(X) s a(x) BglsdsolsE EHd>WMOL
(335050 LogMAdg s 5330S bgdolbdogm X 339030; bmem & - figarol
GO OO0 HBYJOI30M0L 39O E035WM0 3MMMO0bSEO.

Zh
i), £
N,
o . AWFAN N raN ,f"‘“'-\. /':A\
LI (Vi \-/ \'/I_ )(xi\—/_l
- Hix)
Hy
7‘7\\,\ Frro &0

bsb. 4. 3dgemo Bser9bol HBsbbgmBbIsaool bssbgskode Uggds
d0bs6ol Ggbstorsg w9856Yy.

13



9 GHOXIB0m 356300MdGBdM LoMbOL bofoeszms U(X,T) LoRJsgl s
®530L99535¢0  BgEs3000L (X, 1) 3mmOEobsGL  FoMdmzsagbo  MMBY
39HOMEMI® ©IMI0EIOMIWO 3630980l Lobom: - U =u(x)e'*, &= E(x)e',
Loog | —fo®dmbobgomo  gbmgmos, o =2717 -G5En®  IMAOSMISMS
bobdo6y, T— 3JgMomo, 95806 [OR030 aMIGEHIWOM3bo  mgMOHooL
30M0ms© 39BBHMEBms LobEgdowsb U(X) @s E(X) 536930900L 0T
9030090 99890 Lobol  (33¢00®3M9BR03E090EGH0056  30396ygmag@ Mo
©OxBIOIB(305ME  A56EHMEgdsls

2 2 : O _
(giox—.q—zj' ixf +(2gio - 2_g|a}d_u+02 u=0. 3)

(i,x) ipX ) dx

30bsMol  Fglommego  dBgdoLmZOL, Loosg Fr<<l (Mosg LEOWE©YdS

00mgdol  yzgws  dobsMol  Fglodmeg  9335@MM05d0), (3) 2963 ™egds
509356905 3990l FH030L A96EHME9dsDY

27 : - 2
xzd—f+ 2x 2 U, o izo, 4)
dx gi, ) dx gi,
ol 53mbLBSL, A9TMBsbMEl 356390l 36309080, 543 F9dgao Loby:
1 el 2y ) .
u(x,t) =Cx 2e9%” -Hl(l‘z)[Z G—.XJG'O{, ®)
9lo

bssg  HY? — 35633000l 3063900 @5 dgmBg 33560l 3063900  GHogob
1bd309005; C — 0639006930l JobmEMmT>e0Bgdgwo 39©T0gss.

50 50mblbol  sLoA3GHMEGHMOO  HomBmygbs  a35dwg3L AOOMMO
99930009000 49630600390 gwwol bsfowszgdol Lobdsol  godmbsmgzugem

89900073 ©930300gBNYO:

2
u(x,t) = c‘/— o Lo yors cos( LA N “_X—énj. 6)
gi; X g, 4

9B MYoMEs©  gobolaBMzmgds  BHOwOMMO  BgI30MOL 39O EH0IWMO
E(X, 1) 3mmOEobs@og. 50608690 sbod3GHMEHMO 3mbLBYdOL 3sdmygbgdom,

14



9L 5330 Bo©gdol 533wo@nobs (K, ) s Loa®mdol (K ;) G&®ebbgm®mdsgool

309303096@gd0L  Losbgao®odme doomgds 890JA0 MY Gdgd0 (ob.
5360939 b3b.5 9, 0):

ax 1_Fr3/2 H HX 3/2_l:r H HX
Ka=—=4IHO/HX, 0 (10_/F 322_F 0( 0/ ); (7)
0 r0 r0
A 1 VFro 3/2
K,=2%=[H,/H - H,/H : 8)
A /IO 0/ X 1_ FrO 1_\/?"()( 0/ X)

(7) s (8)-80 A, s Fry=0°/gH; 89585805 oer@ols bog®dg ©s RGOl

©oEb305 3m390990 6330006 ML, Hy Low®mdgbyg, Lssg ©0bgdOL 453w gbs

mdb0d3b9emo.
Kq T T T T K1 T T =
0.3F / ' Fe=000
3 - S T
J Fry=0,00 Yy Fre=001
\ =002 osr S m
L _ ." : _
TN Fr= 004 A LS
. - S : P
A Fry=008 0.4 S Fr,=0,08
: " _‘-:\F‘.—'_";"-?—-,_,_. ; ! : ' -
I, - = Fr,=020 / =020
: 0.2+ n
~ a
o |, "
oL—-! . . . 0 P ] l
0 Py )
0 02 04 06 08 1.0 5) 0 02 04 06 08 1.0 )
H(x)/H, Hix)/H,

65b.5. dsarols s83crodeyols (5) @s bogBdol (d) HGsEbRGAsg00l 3039%06096(9960
Aoobstol dgbstrorsg #ds680 BGry0lb Gogbzol bbgsslbbgs 3608369¢mm8980L503300.

B39bL 096 Bo®gdMo s3mblibgdo 43063969096, ™A dobsGol LoBdstols
353905 LOE®MIGgdOL Fgd30MIOOL Fodm  sBIMOBIOL BEgol TbGOEIE TgdmFMowo
Gowgdol  Loa®dol  3wgdsl s  533OEHMEOL  BOHELL,  FIBIOOMDYdIMEL
dbmn fyeol Loe®dgms 8993009000, 53539 ©OML  Gowreol LogMdol
AG®obLRMOB5300 ©TMI0IOMWO BJds  9M9BsOEHM 0Bl LoBdoGgls o

15



d9LoOM3 5335@HMM0530 Hywol LoMTgby, 56589, 390339 HOWSE, BM306
b0 Goergdols Hbgzsms LobdoMgbys.

Bs3omyoliiz3mog0, 9.0. ..3000MM° GHowmgdo TbmwmE @Eowo IBGOID
©obMOWwo  LodMEGHYoo dgmbDYMEME fymwolb bgsdomdg gobobows  x96
300093 LEH™MJLTs, bmgrm Rs3gBowo gs603339m0L FJmbg Fysalis@omgdolomgols
(56bgdolmzol)  sMBYdIMBL  3gwsbEols @y  s3Mbswol  Ibmwmo ™GO
BmlEGo  5dmblbs, GMmIgdog Tggbgds  39ME039wmb  Jglsdsdolo 45° o
60°-000  sbMoo  FgHOMOGdOL  dJmbg  Lodzmombs  sOBYAL.  Bgdolidogmo
3900oEmdol  Lsdzmmbs @O BHMO3YEoM  9Mbgdol  dgdmbgzgzsdo,
©oL3gMLOMEO  BHowgdol  LsbyBO3O™M  300HM0gd0  00EIbs MMM YdH,
O0d 2960339090 Josbrmgdgdol aocmgdg  d9w9dwgdgero  bgds  GHow e
9dO5MOIMS 2963Mgd9g00L 5dmMblibs.

2k
[V
| o~y
— % — o} —
g
JRi N
10 1\ *
¥ o ‘x\ﬁ

RN

65b.6. 6530(535Ui2(5030 G980l bss63s6G0der Uiglgds bsbsdotie ggtomBgdols
3060630256 6980bd0gH0 0 <0, < T/2 37900b00> sbHoen Bhs396029e sGHbTO.

Bob.6-%g Pomdmopqboo L5o6SMOTM bJgdolomzols 5093560
»305HE MO0 50mblbs  bgMbgds GO MEOHO 3000MHM©obsdozol
L59QOBEBMI0WGd0s60  JobBHMgdsMs  LoLEBHIIOL  FMEEsBMwo o  3MYHbom

16



3oL53OEMgdoL  Loxgd3zganDg,  MOLYE  M9dgbodg  Aomsddbol 8909,
9039453560 Mol BIMEMIBY  BHOEOl  BOIEO 983oEEOLS (a)
GOMH0 Hg3060L (7) 9999 LEbYIOMOTM BMOTINMWYdsIY:

a—a cosh(kh, /cos ) 1 . ©)
°  coshkh,  cosme, ’

nzaoexp{kho( t 1 Hcosm(aiao)sin(ot—kx), (10)

cosa  CoSa,

oo K 3mdogo A LogMdol dgmbg 65306polizMoz0 Gowmol dglsdsdolo
AOWOOo Mogbgzos, k=27/1; o 50bodbsgl GHowmme Gbggoms LobdoMmgl,
3903 2960L5HM3M9ds T99IA0 OL3YIOLOIO ETMI0EYOMEIOOM

(o —kU,)? = gk cos o, tanh(kh, /cos &, ) ; (11)
U,- 96b3o  doMomso  (©sdgsgdvieno)  ©obgdol  Lsdmswm  LoBdo6gs;
0600949000 0 50b0dbmos bsb. 6-Bg Imygzsbowro ggmdg@momwo Loowggdo
@5 HOWOOL 533WoGHMES d,, IME9dMwo SGMBOL  396GOIME  FoMIMbY
Md6BY (5GbOL Lbs3OOM FIMHPMOOL BMdgHYG S5O 39MHEH0IOWDY); M
506086536 GO ® MHoiEbal GHMo3930IE0 SGBOL 46030 30O MMEdO -

1/2
o {(kho / cos &, )coth(2kh, / cos &, ) —1/2} 12

1+ (2kh, /cos e, ) /sinn(2kh, /cos «r,))

dobo 539 9gd0m YOBPYBS 6535000l FHOEVMOO BYIPIS0MOL 1s3356dM oMgdols
509bMds s®bOL 456030 0O gdOm.

©obYOGs30sdo  dmyzsbowos  sMbgddo  bsdoMyolifizMogo  GHowrmgdol
3565393M900Ls s BoBJoMgms 390l 49969008930l MHob3z0m0 Jogowomgdo.

dgmobg 030 99036905 Bobs3oMmm BgOHMIJODY bodoMsLH3M030
GdSEYdoL  BgOHBHBgImddggdol  Fgbfogemsl,  MoLyE  LOxgMIzwe© I3l
©obgOES300L  d9-3 ™s3do  dmyzsbowro  899agd0.  09395300609dMO O
399939300609090 30963 gdoLyob 9990  ©MdJdOL  BYMIOMDS, TSmO
Pot9Eb30ol  dmbowmEbgmo 1m®ds (65b.7) ©s sgMgmgg sGMboL 39gOHMd5d0L

17



J359mowom, 4358960oms s Bowgdom MbE30M3900909w0  gergdgb@gdol
Bmdgdo @  Hmbs  Lobs3odm  RgM©M™MdOL  BsdoGmyoliizmozo  Gowwgdom
39MBEIBOLOL OYIBO0s BIOPMODY LosbYIMOTM  9egdgbBol  LEsGH03MOO
PebolifmOmdols  qobbogrgols  Loggdzgendg, OmEs  9YOWo  5d3l o by
L59OBbBMI0oWgd0sbo  Bs3oMYslH3M030  BHow®gdol ©ObsdorE  Bgdmddggdsl
LoBdoGrom.

Zj

-5

0)
bsb.7. 565396029¢0 s6HbOl bsbs3062 396cmBob fstgb3a0b Bo3owm0 30260990900 :

3) Pst96b30b 5302Bbgfoemo 302609790 356306c2898-9¢m0 figemols Lowmdglorsb dgstgdood
de230m9  b530635U30030 Bsermgbol  bgdmddagboor;  8) Putgpbgol  Bsbbgdoero
32602900 8356306c289829¢m0 fyemols boeBdglborsb dgostgbo0 gtdgemo bssogsbpztozo

O3er98ol Y90mddgcog800; 1. 3(9bBHTo 33FH0cr0 sHGbOL  RIGOML 0253030(39¢70
36097960; 2. bsbs3oter 396080l fsgzboero  30069Mm0; 3. stbol 3lizgtmo. 4.

29603056 Bsdm@93b0¢ro 36wbh0; 5. s6bob U390 g @sargdocmo gGoabdo.

V|=[uZ £20,AGSsin(ot - kx) + A2G? [ (13)

(13) ©59M3000909gdsdo A s G 3m983033096()9d0 05635000905 BMEOIMEqdOm:

18



A=aexp(—kH/sing,); (14)
G =(gk/sing, )'*, (15)
Losbgo®0dm  gargdgb@ol ™o3Bg  GHowmgdoms ©s vMbTo  iymol  ©obgdom

3963060Mdg0Mmo gl bobdotg g3l mogols doduodogrme  36033bgeMdLls -
M=UO +AG  GHoweol Jodol 253colsls (5649, Gmas sin(ot—kx) =1) s ofj393L

LosbaoM0dm  geqdgb@ol dgzMsl Lbbgs s Lbgs d0dsmmwegdom (M™Iwgdos
OLYIOES30500  OGIVIMSQS  2obbOErM0). Topa®™ed, 3mgzom vy SMbOL
R9OOMO0 d9BHMbOL B0EGOOMsd I3, 35306 439wsBg Labogsmm Fgodwrgds
50dmBBbIL 965 BHow ol Jodol, 56539 ool MMl goges LysbysGOTm
ROwol 0o3%y. o3 Fgdmbgzgzsdo, (9649, MmEs sin(ot—kx) =-1), oy dghmbogw
0 M356Mm9M0580 BIOEOML LIFIMO BOWOL HMbs 56 255FMdGOL 03MELYIMS©
Po68mddboer Fo6d FowGH®mo30e 13)6935L B0l domBY, Bowrs dgodegds
59m35MEIL 0930l 89E0B. gu HMA sy o6 Imbgl  LoFoGms dobo Lbobdg d
LobsdomMm BgMHMdOL bgdoldogd H Bsw®ds39dsbg (0<H <H,, bdssg H,-

sObdo fyarols 954bodoe Mo Lo®MIgs) 39962500 ddmen 0965l

53300093 g00m

=— L _aexp —kH_.dCOSlg0 —— - (16)
75 C0S 6, sing, 75 C0S 6,

Loog Js =Vs —7 Bowob ImEmemdomo §mbss dgfimboer  damdstgmdsdo;
7 =940l bggo®omo mbs, a GHowool s33eo@ss Bodocmols bsbob gobfizmog,
Gy — 3mO0DMbGHMb  Bsbs3oMOHm  ggHEmdOL ©obGol  3mobg; € - gowob
RIOOMOMD 8930 MEMdol 398303096305, Md3  Bowrol  Bssb3gMgdol
d9d0bg935d0 89330005 2939GMEMmm 9639600L 9030035D9 OLEAZ390 dod3oL 96
33960000 Hgs3000L Bs399963)gdol 898mbggzsdo — I3y olsdz9d dod39ol.

OMES Gos b derm30  930LROE  ©I3L 8999393006090 9w0  AOWMBEHOL
139MHMdby € =0.

19



dgbomg 35300 29965¢0BgdM0s dE0bsMgadol Hombol, 9bymGols s
FmOmbols dqLoGrog mdbgddo 300MML0bgObO™ 36HMdE9gdgdol
50IMLORMbgMgmo  Bbgsslbgs  Lodgaboghm, LsdOHmgd@m s bsddgbgdem
625605309008 99599 2obbmME0gEgdIo  sdMTomgdo,  EsLELMWos I
36MdEgFomd odFMoL ybgdo.

9d0bstg gbam®ol  Tgbsemsg bbby  FoMdmgdbowo  3MHMdGIGOOL
dmfgloggdol dobbom 1981-86 {jergddo gbgcagdozol  LsdgiEboghm 33wg30m
0bLGoGWMGHI0 3OMAILMOYOOL 35bEBY LogzsMmgeodols @y  Foergzs goamdodols

bgddm3569mdOm  BHIMPIIMES dMMIGHMOO0  33¢93900 (65H.8) Tom
9096 89985390 0465 9096390l Fglo®msgzdo sGbOL goFMmol bgds (bsb.9).

65b.8. qrsBmBsBmBOLIeEm0 33¢793900 J6IPBIHOIICT
6539808505 U.3. 0bbBoAwIHTo (1984-1985p.6.)

6sb.9. 8. 963960l Gglisorsgdo sGbol
35300b Uiggds

50539 39600m©do  ,LodbM3zs6530M53359" S »30000M30MMmgEHds"
399003309l s FoMmdmMmoaobgl bbgsalbgs fobswogdgdo, doasd s63 olobo
396bMO 30 gdMs.

2011-2013 §engddo 3006999eds go®mdsd ,DOHWA Engineering“-ds sofiym
dol doge 89049053900 9B53wo0l (330l 3OMgd@oL  AobbmGmE0gWgdy,
HMIgo3 3mErolbdmds MmO gBo3s© 4.5 30 Loa®AoL BM30L Lobsdo®m Bmerols
©5339L  9bs3eools  6s3060sb  osbermgdom  200-250 3 3sbdoeby

G9IGHM3m©gd0LLsb  FgdJdbowo  smo §yserdzgds  BHowrmsdBHgbo  doM0gmOL
dmfymoom  (65b.10). 5653c0slmb ©ga30e0 3mMEHOL ddgbgdermdol gsdm gl

20



360m9dAHos  99PgM9gdMe 0gbs. 535Lob Mbs 5©00bodbml, MM 53 3GIM9dBHL
399865 LgMOMBMEo 65300M3560 AbIMGJd0, MO3E OLYIOES30500 WYGHILMSWIS
5009M0wwo. Bgdmm s0bodbrmo 3GMmgd@gdol sbsewobol Loxgmdzgw by B39
dbodl  373Fgmon  80-056 Hargddo  9bgegBHolzol  Lsdggboghm  33wg30m
0bLEGoGGHTo 8998539090 [obooEadolL obbmM(309gdsL, Mo e lbdmdl
09o0d398s  3960mbsdg dobs®mol MmMysbobgdmen Fqgzsbsl brgsdo 500 3
Loa®dobs s gwydgdo 145 9 Lo sbol BHEM3930wo SMBOL d9dgzgmdoo.

8. 9639™0 erosion & deposition !

— 2011 102 - 20105 113
L
=3
[ \ L
ooz \ /
20m \
l \ 8C0.0003MM0
15m
tom B \ R Tikori
05m

AOCROBGHNHdO \
*

A10m \

20m \
25m

30m

35m

Domni3bloe

6sb.10. ,DOHWA Engineering“ -0l fgsemdagds 65306Gpsdgsgo 8s639¢9980b
deafigeaBols  Fs90sHozmo  dm@gerotgdols dgogagbo.  fooger  R9GHdo
00bodbriemos  deabogenzol, beagrm  creydy %9mdo - gHeBool  36Gmpgbgbo,
5G9  5bs30700L  bsbs3oter  beagmdo  Gbodzbgermzbso 8 FsH898b
Jmboen398L @ J0330000098b 50b0FbXemO 360299(H0L SB39RIFHCIH 285 Y.

50539 6OML 56530000l Bo30MOL (335 b FIBbMMEB0g gl FbmeErm
0690GM@o  dsboeol  sgMom  LsbsdoMm  bmerdo, ,LodbwzsbsdoMsizol”
9309960530900L Fglsd530Lo;

amool  Bsbsdomm  Bmeol ©sgzol  dobboom  80-056  {ewgddo bz
Lo993D0YMHM-330093000  MOYBOBHE0YOMB  gPmsE  TIMbsfioEgmdsl 0©gdbgb
Logomzggeml  3meo@gdbozmeo  0bbGHoEGMGHOL 3000605303085 o
30006MHM356gdobgd0L“  35009MOL MbsTIMMIgd0, OHMIYdTs3  3MMBILMEGGOOL

21



3 OOML s 6.00569wosl bgddm3sbgemdom 890835396 BmoMsb .
Gombol  {gowgodymaxzo  30MmMm3356d0L  9Judgs@oEool  olgmo  Ggg0d9d0,
OMIgbsg 6o 508MgRb3GH B90mo0bodbmwmo (I ms30) bgasdomco
36MHmEqlgdo. gl M9909900  AMolbdmdEs  Jogsdol  s®bdo  obsmols
095000MdoL  bo@obom  goxgMgdMo botrxgdols  4o@ecmgosl  3580b, MHm3s
B35 00ymxzgds §ybse damdsmgmdsdo. MoEysb dbmErm@ 93 3060HMdYd30s
d9Lodegdgo  BsBobols 83 FMogos  Lobs3oMm  Bmewols  Losbarmgql.
Poboowdgy 99dmbggzsdo, 96 HmEs BE3s ©gmogl, dobs®ol dogk bwzsdo
99¢3)oboo Bos@obo 0wgdqgos 6530606 o 856d0wqgdHy s 96 bIsrgds
LoBs30OM B 5EYIBSL.

50b0dbmo 6933960530900 gobbm309egd e 0465 80-056 {egddo o
RmoL LEBEOZOM B530MT> FoMNWSE OfYm LBIBOW MO DM, Fo®5d T9dyma,
bbgoollbgs dobgboo 396 dmbgmbs  {gowgsdsbsfowgdgmwo Mgammsdmemols
156900l 35603MmE0MgdoL M9:10d900L (335 BMMOL LEBOZsM BISOMOL >MYIDS
393639 335L5YboL 39d39Md0m (obsowgdol s3@ ™Mo 3.bogzsMmge0dy),
653 9369039 doeg 4583005 3HYMdM06. Mbs 500bodbmL, MMI 3OHMBILME
3 OMOML HBgdmm S©HgOowds  B0gbgded LOMMEEO ILKdMMGds 33m35 B39b
doge III s3d0 d009gdM 0gmOHomEo d9wga00L bLoboom.

o3 999H90s 1395¢0m© 3.O0MbOL Fyseasdymao Jomm3zzsbdol 3odberols
9309005 309x8L, 30QM93w0396 4564500098909 ©oyMHbMmdom dolo bBamgzol
d0Bgbgdol dgufogensd (4.g0pm80dg) s B3963s ©35EJO0MTd Q5563560890900
230h3965, Mmd 35bgrol J3gs dogmol byMgzol dobgbgdo Mbs 3gdgdmo
3000MM3356d0L  3Gmgd@omgdolsls  (1957-59 §.§.) @s8390me  bamgzgbgddo.
3963dm:

1. ®olbdg»mdol b0odbmero 350bEol J39s d0gRdo s MbEs YMmBowroym
09ols3gdol 60dbMEol Mmbgby, 306506 8 Fgdmbgzgzsdo oo LoBJscggdo
(HoLOYMAsDY 496330MMdYOEs b5350L TBsMJ (393000 FMAMSMBSL FMGMY3900LS

22



3°0mM93b30L oo VMMl  HoMdmJdboom J39s dogxnol  JodgdscY
3ows3mGdo;

2. §95ebo3gdol ool bobdg (0,4 3) 6MoL5305GOLO  5IMBB, MM
(oLOYOHASL 3999 ™ bsbaderogo 3B530IO0 Qo GO0
©5H3060mM3900L5M30L s 9O ELALBZMgMWoYm  35dbsEro  MomJdol g
Loa®Mdgby;

3. 1982-1983 fowgddo  ,,3meboddgbol“  doge  FgbeH¥egdEo
LoMGIBOOFS30M  MboLd0gdIOOL  AOBHIMYOsIEY,  TgLoOMozol  ABOOWID
dobstoll  xgL3gOdg TFgdmFGowo bp3zol  Fgomgdom 9330030  yseo
(Bocmbimeno) 3odberol ob  Jdbos ywol wdeoeg gLIGOWME dowodl s
539MbYdEs  J39s  d0gBoL  BUBZIOOL  @odmE3b3zoL  3MHMEgLYdL  dobaMol
3900509000 30609 bR JOOL A5EHIMIOOLSL. ,30boddgbol”“ M93mdgbozo0m
390bwosb 80 8-8o0 8obstol  gobogs  ommMbol  BoGsbol  Bslidoo
25dBHMOM0350 dghys 69390599 B30l gserol d90m©obgds s 3093
wWRmM d9@s 9997Ym bgao bamgzom 3GmEgLgdL 358berols §39s d0gndo;

4. 350beol  byMgme  J3gs  d09xndo  29d0mbgdol  Bognoggdom
296bm® 309900 OHMGO0MO LEMYIBOWOEGESE0M VMboldogdgdo (bob.11), Gog
dbmgom 05630l ©oxg0bsbligdom  Fgolitrmams ,Lodhgoe3MHmgdBHds“ 2005-2006
Dergddo, aobbbgoggoom 1982-1983 fiergddo ,,300boddgbol“ dog® aodoMgdvIeno
LoM9god00ES30Mm MbolidogdgdoLysb, IEIdoMs© “bs 0dbsl Fgxrsligdmero.
053650 59 9BHO3Bg 0358605, BMI 530 YdIWos  IHILEIL 39dbeols J3go
009830L 39600 HBgITHYIOZIW M, Mo3 2006 Herol F9dgy SOG 9HPbgw
56 256bM®E09WgdMEs;

B396 ©93m3965305L 391930 §golisggdo goeol dmfymodsl MGBOM B
- -50 603699ebg 1,50 Lobjom, Tob dMErM 30 M6 Bolidme 0dbsls bosbgo -
158 603658y, GMIgGoE 3930GHIWIOHS® 0338 Fyomasdymao  3356dob
399bEol 3obls 2o9mEMg36390056 (65H.12).

23



5/ -0,61 (bopgol @mby)

21Bombgdo
2x2x139

/-5 9
[ [

U b i
RS,

-

[E—

=110

bsb. 11. d.(ombol [ysergsdymao 350bemol dagos ogzndo
»UsgPgsan36e29550 -0l ogts 3sborsgligdeyamo gsdombybo;

=)

=

I
|

[=]

1 | | | | | | | | | | | | | 1 | | |
[2[2]2]2]2]2]2]2]2]2]2]2]2]2]2]2]2] &
o 10 20 0 70

| |

40 50
bsb.12. d. Gombols figsergsdymao 335600 g9 809%0b 3630H5¢7w9(H0
99580¢»0H3300U bdgds: 1.fyscrbsdzo; 2. booGongoms 6989639603 3. fyserbsggdo goems;

4. 3080l 5965 5. 636356000; 6. Beagm396530; 7. 1508000 GggligBeyero 3mdGgbo. 8. Fstgabgol
3065950 (2005,

d0bsg  FmOMbol MY MoMmgdol 90y,  3e0ogfeMdmdddbgero
AsLOEOL A9BIBWGdsO 01690030  [goMMb 35@SLEHOMBMEO IROEOEOL Fodm,
Bo@obol  badotoliizdogzo 653950l BMOI0MGds 5955950 bgds Tbemerm
FmOmbol  ©g@GHol @  03gdstg  BHMbBoGMwo  bmbol  Fodgisbzol
36 GHJO0L botrxbg, Mg Mobwmgl smfiergmedo sME0WgdwsE 49dmof)39g3L
960093690356 99mBMmOHRMEMY0mMHO 33e0wgdgdL sFoMol BrzoldoMmgomdo.

535Lm9b F00gd90s B30MEI3300 VMbOLANYGdsE BSOMZIML  BE3oL
653060356  BH9BH®93mEId0L  MLoLBHGIM oYM, MOLSE YOO 5J3L 9FoMOL
Lob530MM BmErols Bmaogho dmbs3390by.

933965300l Lobom, LsFoMm® 30358605, O™ FMboMmED 35079359
53560l Lobs3oMm  Dbmbols  Fomggbomo  Mdbgdol sAgbs  ABbMOE0gw L

0690@M@0o 3eogfo6dmdddbgero dsbogrols bgermgbm@om @oyMol yboom.

24



do60050 315336900

1. 250m33wgmos  80bstggdol  gbymeol,  Mombols @s  FmO@bol
©M930MYO0l 89RIHOQ 33mfj39w0 30OMELMY0MO (33LOLYOIdO © 53
33X0E909000 3563060MdJdMWo 30OMLIOBHOBOM  3GMdEGTgd0;

2. 999085390905 3obsGgms  gloGmog  9335¢MM090d0,  5M5MbIOSE)
©069890D9 900000 3MIGE0 OO0l 2556250090l 1gME0Y;

3. 3639 BHoM3560 Foobwmgdol BsMRWGOF0 VMMM 30M39WS©
3obobogds  3obsdol  Fogwol  gogwgbs  BEzol  ABOOIL  bs3oMoLs3gb
ROMBEIMMH5© J0TsODME FHow0gdby. 6563969005, OMI 309050 LoMIol
09000bg3935d0, OHMES GO 3039 I0bsMOL Jglacmm30L390, IEobsGOL
Bs3oo  06@gbLoMEs 99306093 BHoEol  BoBsMEIgl s HTSZEMHMYICNS©
58396Mbgdls dobo Logy®Aol 3egdsls;

4. 69d0Ld0gMH0 LG MBOL Lbs3oMHM BIMPMBYOOL FJMby BHES3Y30ME W
LodzMmbs 56Hgddo gwol Bs3oMoL)3M030 BHow®MEmO dMmdMsmdol salabggwo
3906@M@gd900lL  30MEs306M0  FgommEom  sdmblbol  dggyo  FgxslgdIEos
93060399090 S IM30M39mMIIMo  sObgdoL  Lsbsdomm  ggH™dYdOL
MM BY;

5. 8999995390005 B350 993535000 5GHJIOL 35e03ME ool Imbsermbge
39603 ©9BMMH 5305005 3G:MABMDoMYdOL FgmmO;

6. ©BOOW BYI3060JOMD  FHOMMHO FMIOHSMOIOL G 3OM39Lgdo
500(gMgds BoMHGH030 S 36MHMgdEHYOoLMZ0L 5©30¢s© FoLfi3EMdo Losbys®modm
©5dM30090q09d0m,  MHMIWIdo3  3dTMoMBg3s  FoPOEr0  0gMOHOIO
LOBMLEHO00 s 396 FLOdSFOLMBST0s OBYOM boEMOH s 9Ju3gH0TgbEMeE
©5330639090056;

7. 9990539005 6093m39bs309%0  Bado®mozomo ©mbolidogdgdols
BobOEGIMGOs©  d0bsMggdol  9baeOol, Gombols s  FmOmbol  FglsOmeg
53353)MM09gdLS s B30l 30dEYdMY LobsdoMm Bmendo.

25



OO G300l 0995%Y 2530J39969d9900 3930 33(309d0:

1. 5amd0dg 0., JosM0s 0., 5.3MaMm5d].,  Q0MMasdg (3., MUY .
39W3MmGHMOH0 3OHM3gLYooL Fglobgd 8. MHombols figsrgsdymao 358bwol J3gs
0095390; BodgEbogMH™-E9db03MM0 FMMbIWO ,,300OMOB70bgM0s” 2012, Ne 1-2(13-
14). a3. 64-73.

2. 3Mmesdg 5., oamdodg 4., 39S d., ®3DTsdg ©. 3MOMOE 9653W0sLMSD
B@30L Lobsdomm  BmEol JgHgbmoggdol Mmbolidogdsms dglobgd. 39-3 Log®mo.
3M6%3. ,,2060900mb (330U, 9MJoBHgd@IOOLs s 89bgdEMdOL  MsbsdgM™magy
36MHMd9gd9gd0. Imblgbgdoms 309390, Md0olo-dmeMyxmdo,. 2013, 33.49-53.

3. Gagoshidze Sh., Gogoladze A., Kodua M. On the action of longitudinal waves
on bank slopes of the soil channels. Scientific-Technical Journal HydroEngineering.
2013. Ne 1-2 (15-16). p.57-60.

4. Kodua M., Gagoshidze Sh. Hydraulic calculation method for sea bottom
spillway sewers, 2014, Energyonline N2(8).

5. Gvelesiani T, Tcikhelashvili Z. Berdzenashvili G, Kodua M. Iremashvili K.On
research aspects of a new-type floating wave damping hydro-technical complex for
protection of coastal line and open ports from storm waves. The 4rd International
Scitific-Tecnical Conferece ,,The Modern Problems of Enviromental Protection,
Architecture and construction®, Conf. Coll. P,2014.p. 107-111.

6. Tarommpze III., Komya M. Tpancdopmamusa AJWHHBIX BOJIH B IPHYCTHEBOM
B3MOphe. COOPHUK HAay4YHBIX TPYZOB I'oCyapCTBEHHOTO MH)XXEHEPHOTO YHHBEPCUTETa
Apmennn "BECTHUK" Ne1(17). c. 44-50. 2014.

7. 0. bLo0bsdyg, 0. JoEM0s, 8.3mYYS. 530 HBO30L BMMOL MYROMbOL JoMgdols s
GOWOMEOO 95089008 doMomso Imbo3gdgdo (L. gbsBg).  T9-5 Loghom. 3mbg.
»Pgoms 39m0bgmdol, o6gdml o330, 5MJo@gdGeols s 889693 mdol sbsdg.
36HMd99900.9mbligbgdoms 36. 2015. 33.244-248.

8. Gagoshidze Sh., Kodua M. Applied Analytical Methods for Solving Some
Problems of Wave Propagation in the Coastal Areas. European Geosciences Union
General Assembly,Vienna, Austria 17-22 April 2016.

http://meetingorganizer.copernicus.org/EGU2016/EGU2016-1677-2.pdf

9. Saghinadze I., Pkhakadze M., Kodua M. Gagoshidze Sh. Hydro-engineering
and environmental problems in Poti Black Sea region and ways of their solution
European Geosciences Union General Assembly, Vienna, Austria 17-22 April 2016.

http://meetingorganizer.copernicus.org/EGU2016/EGU2016-1745-2.pdf

10. 3o 0. 30390 GHogdol GMoblgm®Isz00l dglabgd dobstgms dglsmmsg
933954™6090d0, Bsdg3609OHM-F9dbozmeo  Fm@boswo ,,30MOM0bg0bgM0s" # 1-2(21 22).
2016 .

26


http://meetingorganizer.copernicus.org/EGU2016/EGU2016-1677-2.pdf
http://meetingorganizer.copernicus.org/EGU2016/EGU2016-1745-2.pdf

533H™M0ob Imbsfioergmdom Imms Glomsggerols gmbools
DO/77/3-109/14 os DO/8/3-109/13 Lsga ™56 ™ 30mgd@gdol BsMaemgddo
5530656980 9dL3g0E0YdOLS s 33e)30L MBOYIEYdOL Salsbgzgmo
BOGMsLss

27



SUMMARY
of the doctoral dissertation work of M.kodua
Hydro Engineering Problems of River Estuary Areas

and the Ways of their Solution
Georgian Technical University, Hydroengineering Department

The doctoral dissertation is concerned with the investigation of the currently
existing hydro-engineering, geo-morphological and environmental problems
currently existing in the estuaries and the adjoining areas of the Rioni, Inguri and
Chorokhi which are the main rivers of the Black Sea coast region in Georgia. The
project also indicates the ways of solving these problems and obtaining scientifically
substantiated solutions.

The causes of the negative influences on the environment may lie not only in
the poor quality of the building work, but also in the mistakes made in the designing
stage and in the imprecision of the available applied prediction methods and
calculation formulas and often even in the non-in existences of such methods. Hence,
it obviously follows how topical is to develop the scientifically justified methods of
investigation of hydroengineering and environment protection problems which
nowadays exist in the Black Sea region of Georgia, and to indicate the
hydroengineering tools by means of this kind of problems can be solved.

The objective of doctoral thesis was to elaborate the mathematically justified
methods of calculations of fluvial and marine riverbed processes in the coastal and
estuary areas since the application of such methods makes the exploitation of
hydroengineering structures long-term and ecologically safe.

For the solution of the theoretical tasks set in the doctoral thesis, the methods of
mathematical physics were wused. By transformation of three-dimensional
hydrodynamic equations there was obtained two- and one-dimensional hydraulic
differential equations with a variable coefficient, which will be solved by the exact,
direct and asymptotic methods using the basic functions which engineers have. In
particular, for the solution of the obtained equations the direct method of reduction
of three-dimensional equations of wave hydrodynamics has been used, which is
proposed by Academician L. Kantorovich, a Nobel Prize winner and also the
asymptotic method of WKB (Wentcel-Kramers-Briulen), widely used in quantum
mechanics.

The folowing activities have been performed:

o The analysis of the latest data on hydrological, meteorological and sea wave
regimes in the tributary areas of the Enguri, Rioni and Chorokhi riverswill was made;
also river bed processes occurring in these areas was investigated; the factors causing
the destruction of the hydroengineering structures were identified and studied;
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measures of restoration of the washed-out sea coast were indicated and the prospects
of the future port construction will be considered;

e The methodology was developed taking into consideration the boundary rules
of wave hydrodynamics. The methods were based on mathematical models enabling
hydraulic engineers and other interested specialists to understand the refraction and
wave transformation processes occurring at any coast slope angle values. The velocity
field of water particles motion is determined so that it makes possible to forecast the
motion of coastal and deep-water motion of the coast forming material at any angle of
slope —so far this could not be done by the existing radiation-energy technique;

e Methods of calculating the dimensions of coast protection structures will be
developed; the procedure of predicting the rate of their deformation under the action
of sea waves and also the rate of deformation of the slopes of trapezoidal and
triangular cross-sectional channels will be described. In the existing normative
documents, similar calculation methods are used only for the waves directed to the
shore frontally;

e In the frame of the long-wave theory, the influence of the river flow velocity
and of the river bottom configuration on the wave movement parameters in estuaries
have been studied, which makes it possible to develop the cost-saving and efficiently
operating water dividing rub-regulator to be used for the restoration of the washed
out sea coast of the town of Poti;

e Recommendations were prepared on the design of hydroengineering structures
in river estuary areas;

e The design and research organizations, schools of higher learning and other
organizations of hydroengineering profile, which are concerned with the solution of
irrigation, drainage, navigation and electric power production problems are
considered as potential customers. The findings of the doctoral thesis will be handed
over in the form of recommendations to the ports of Poti and Kulevi, Tskalproject
(Water-Design) company, the group of World Bank experts who are working on the
project of rehabilitation and restoration of irrigation and drainage systems,
Saknapirdatsva (Georgian Coast Protection) company and other governmental and
municipal organizations.
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