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MULTI -CRITERIA DECISION -MAKING IN A FUNCTION OF SOIL AND
WATER RESOURCES CONSERVATION IN HILLY - MOUNTAINOUS AREAS
OF CENTRAL SERBIA

Summary

Application of multicriteria decisiormaking in the field of soil erosion protection and
torrents control, with the aim of conservation sufil and water resources in hily
mountainous areas of central Serbia, represents the subject of the thesis.

v h eeogrpphicalarea ofresearch includesTopciderskaRiver, Toplica River and

RasinaRiver Watershed, which are classified in the-sudt er shed system.

of criteria for estimating soil era@n are: land use, soérodibility, rainfall erosvity

factor and topographical factor (RUSLE method), as well as the value of 10
morphometric parameters used to estimate the risk of torrential floodsvésetshed
area,relative slope of the river bedhe mearsubwatershed slope, the coefficient of
erosion energy of relief, geomorphologieaiosion coefficient) are established by using
relevant maps and GIS technique.

In the paper, there have been applied various methods ofaritdtiaanalysis, suchs:

AHP, WSM, ELECTRE Il PROMETHEE II. Usindnése methods, criteria weights are
determined, and swatershed ranking is performed according to the vulnerability to
erosion and torrential flooding. The first order susitershed, represents the area where
implementation of conservation measures shbeldrgently performed.

The abovementioned multcriteria analysis methods have been applied for: selection of
watersheddor check dam construction (such a technical work in the bed of torrential
streams), then, a selection of the most appropriate catidmnof check dams, as well

as profiles for their construction. In the field are registered damage of check dam, and
based on this, the formula for prioritizing the rehabilitation of check dams is proposed.
Multi-criteria optimization methods (Constrainedethod and Method of weight
coefficients) have been used for the selection of the optimal structure of land use in the
subwatershed, as well as the optimization of terrace construction as a conservation
measure. A model of integrated watershed managehasnbeen proposed, where the
application of the mulicriteria analysis method, would provide a selection of the most

appropriate combination of measures and works for the reduction / prevention of

Ut



erosion and torrents.

Keywords: multi-criteria analysis, soil erosion, RUSLE, torrential floods,

morphometrycheck damsoptimization land useterraces
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ZsCdOy cHy <Jj M BdddBdL dteOlsd dzi cOIlsdoedzd J W j
SHAZECO stt@emeEP dagp s J ' dOo" Bts?j fteddgi ddls
LORlsj 90 t®BHOEcs® St d osugpdzz< Qac®L I~ j] toj 8 C
ftejftejCj CO hlistszCnzds | HCHIO sOE O, Hzj Bisc & < dzts
dzj tOMf sdzsy dodn sHOLOC O, GEttOddyj smls §tdd
Bsck<O tsetcOddyd ‘0 Jjkfdted MSdn, WMpritdey S d - d dzc
al, 2003 . [oj dBiktHj ftdlstsd dzj MdENG, LeQ] <S o C
HiWdddmo®j " Oyd", "Mejn®j", "mig@egatsgd®, k&
Cdrcots ttOdedtcOf oty pdsfipisg fgaddk dd L O HJWddd



10 O d&oOydd mMi HoMmskfdd ?EHmMSd d W¥ddOdmd " |
fd dBsclk HHGjfasflsa ddzj/ §fsHmdzdetsej ¢t d Mk d
LOhIsdIskz.

[y Bsck fdeduds@ ddisgtste dzO' B 5? j dz  ff difddd fZzO
Mdzdotso d 3O, CYBOHBEIT dJ ydL ctcOHT O Ek Ctstedlskz BE
SBjLBJ' ) fsmsdL O ofgf jL GHzteat QedO0j K&iEO dats fi§ @,
BtcL ddzy ®lsdyO° O, J esL d o dzj Hassnks Beectm@®lg. d f OHC
1 stejH §dZzOdedcO © dLGwOHEC j sodn B jSCOlO, :
MOodzdtc O j] BhIlsj<j® 0O o9j< dLEtO jddr B jC OO,
HtBlsd ftoddzj desds 3 ssHO o dh jCtedlsjted EdsMEtse tsH
I stejH IjrnddySdrs ©OHBSE O, ZOyddze SsBd®O<j 0O 1L
L zZOy0O " Odz W OF Isistfcte @ed2lsQ ‘¢ @ OatiafsEs s d3, O dzd i d ud
ELtesC O ftesyj MO HjCEwOHOYd j 6¢kpdIl&asa)s Oz gk
Bk ' duydedms s z00 0. 1ttcjH &OoOjHjdEe SO WOCI
ntcOdz? dodr RO jted O k bEHECHESEJABEOY sHa Qdeddd fIs o B ¢
d Msyd Odzdzad d J € tsdzts dzf Qig Altitcaldar, 8 ®201). RsB sy O
SH G 59 OtyOs tizlsdj g0 dzdzts 6 ) OB KBt < jdB8D jL jf s
ftoj tcOMfsHj iz (OdzsC Oyd k) fsotehddzd MO tOL
sHic] ' jdedd3 ftsotch ddzORBO. 1 BStcjH oGO, i ted d3d
ftsoj<Old i stcdetsfylsls dz@ d3) f & Is JO ai? firf@Y* t5jfrpk® h alsjddsjdls Oy d
d/ ddzd dLGEtOH  sd3 tsB " jCOIO. [ j'Ek Btets' deddz ozj to
LdOYO dz0 Isjrddyso ®Bittd Stz Mj toj ezdzd " k2
f5° stetgdiazz f tetsd L o-fsee® dzd deifEHIMRS SEse 2@ Q:j &3° d" Is
dzj € tsdzls to s dzd ) @ detsg EiStEf AP 5 2O dzdzs d  dzd 4 € Sdes 3 ydz
Lj &3 dhKadevi , ( 1999 Isd BOdzdz0 MistekzSskzte® dzOyd dz0 ¢
COts d tflsddBd3Oodzdd L OmMiskzy?® j dshmis IsjttOmMO0 dO {7
®Bsnd My HeBdld fteddj dsd sfflsdB3dd@pdsd dj k
[ 4" klsdd3, ded toHj ded J dME? Eyjd LdOyo q ¢t
sHdzzyde O O, Cs"j] tByJLB' ' HO M EIsdyoO" te
fBO, JjttHdB dddsshisdidzsj difUsnEtem&§ ® ydn 2 syl
sflsd B30dzdzd = BHAES O.



1.2. enyGtedMsOydo OF O

10 ftedd3jdz dB3jlssHO odh jCtedlsjted ZddMS) OdOdzdL |
wteBd d: Mmdde uvsfydHjtmMCj t©jCj, Mdades tjSj tC
BtcOdzsgj Aujdzso O" . wdzde uvsfiyduHjtemej toj i, HJ M
s HI48,14km*d dzOdzOL d fj dO bjtdlststed d GLOHO 1 j 56
ZOdzOL d Mmdzde tj<j (OMddsy, HjMdzj fTwdlsssj | Ot
dLEzL jlsdzs Offd gz stgd dzd BO s § tkantc " ducig 99 862,48 v 1 dz
RO 9j<j djoj fHddsCizLmbHddgsy Jamo0EOdzi. OBKL dc
fsoteh dqdzglz ki’ BU B2 d&ZOo jHjdzdR fzdotsea ® L O 0OdzOd
sBdBO ftojlsntsHddn dMstcOydo O O, BHJBGBIYLFI H] o
d Bdtsdsh¢dr), €Ot d LBBSE HO? | BYELEde f L O
sf OmMdzesmisd sH BEZ  dquydedr § s dzOs O.

13.4d? dimOydo OF O

Ad? jod dMsttOydoeO° O Mk HO fMj ftdkj dsd o&jlstHC
fsfisdcdzj:
qHjdsd¥dScoyd 0 d fdstedlsdL Oyd O § sHMdd
JesLdsddd sy Md BO;
dHi dZsdWdSCOoyd @L odid ‘facd ftsdlsh ddzO0 £  § SHMdd
ftojHmlsOodPokAAtisbteh ddzgy MOJORPj SO jtosL d°
dLetste tflddBOddse doyddd Sttedh<js 0O Ljd?dh
- 8OdcdO¢ ] YoHMzdotssa ® LO dJqLGEOHSE ftojcte
f OO®Rj sted BO fdzd o O
dLBste Y Isd B0 dcddsgo dfgdisn ol BdztcOH O E Cttdlsk
ftesyj 20 i stedtsfmisd fMdMmisj B0 Bk JuOLmSda
{5 ZOo ©® d ftesHEZSKO jtsLdtsddt fwtsyj MO ( dC

1.4. 165dOLdzj ndfslsjLj
1. 1 sHfdzdosead Ct°'d Mj dqLHOO Ok COt LdHEGE

Mzde dzfsHisy O, ©OL &Sk & fMj ki) dylsj gy jdeto &
& 8O & dimisd fdstdlsjls b §scdjHk §tddidsj



ftejHELdBO & E yd?’k LOEMOe? OO0 dqdzd MHBO
syYyko O 0 i3’ dhdzedr d etsHddr ] MtehmO.

2. 1t Odze e OF jts offOrs HffifalgddgClz cfiplsp ffj Matztinls d JtesL d " sd3 ° J
COH EMd3jtcOo O O JSEtdtsdmMcidn d *EHMEde to]f
9d<d ftedtstedlsjls s dlsO°k LtjlsdcO® O CsdzaL J |

. rsdesh j ] BYfldz3Oodzdzds BHEZECO E tBdZOMISd ¢ t5dz
tej lz tahsd | fmd fesmisd<d ftoddj dtsds RBjlstsHO
SHdzizydes 0°¢ O.

4, [fsdd3dL Oyd tsd3 dOyYyddz0 SCtedh<j® 0O LJijBB? dhIsO
fcsCtcdo OYUod k Mdzdekz, ckBdyd LjB  dhlsO Mmj d&Bis

5, rsdetsh j ¢ ) BHEZZECO 8 LBtttk MdHGdHd GLkz5EnOt
odhjiCtedlsj ted  zdfif€jjH M©@@OWE L j¥ & dz¢ y d 5 dzO dzdzts d
ted h gy ftospdzj 30 L OEMisOe? O O dz2OdzsMO ( f tets
o ydesd3 IssCk d/ ddzd L OhIsdlsy tH s dzOs 0.

6. Vtocdd3d detsdz BBy IssHO odh jCtedlsjted EddMEtse tsH dzlzy
SH EsEdr My dz0tcd " © StsdaL Jteo Oyd J, SHdztsmdzts
mMdzd o Iz d toj ydesdz IssC bz ftcj HiMisOo? O tcOydtsd
dfded 3L Oyd " § Jwstd j d tfOMmdtshmisd tH BE dy

1.5. [fhisd BjtsH d MtekSkkicO® tOHO

VL ©BOHE Mk B JHJC ] dfdm tQdeCzddrfsiOds d ¢ 6 QL dff g SO H
LOhIsdlsy ®tH JjttsLd jJ dd Etj' J* 0 BEZ dyoO, ftsygj o
HjGteOHOYd j, 0O Hts BHEZEYydea O O 8 ftoddj dd tO
s dzgzlsdr ftesyj mMOG. 10 O dzO0 y d dz, MOddzj HO8 C
Bk dyoO i tod d3d dats 3 B3 ssH O odh jCtedlsjted Zd3ME &
BzazsdHdmMydf dzd dzOteded B stsHsdzsh ¢ d ftedmiskzy .

v ftcosdy §scecdzOe?>k (1. VO BH) Mz HOLd ftojH
HiWddzedmMOded Mk yd?Jieod dMistcOydoea O O d ¢ sdzOL dzj
[ HEZBW] |, ftedmlskzy HAEEYyde Q° &' jd HIGjHs tswifjo tadsH dzizG
SHA&ZEyde 0¢ 0, ftwdstOL Odd Mz oL dduydlsd ftwdmilskzy c
sHd&zyde OF O, COs d ketsH E odhjCtedlsjted EdiMC &



Bseclkz CtstedmMdlsd. v GESuc@dztsros o tefssddr@p *jA&sL d ° J
d Bk dydedr 8§ dzOs©O® COt dO' LOMsky? jdd  je ~ O
dL i3 ' & LOMNIsdIsj L4 d3” dh ded n d o SH dzd m tod Ml
odhjCStdlsjted EdsME s BHAEZEYydoa O 0. 1 tdSOL Ode * J
ECBOL] dz20 o i tedsiafpidt’ afplsstiysO 2 Mo jIsMEts® dzdlsj Ol
COts d fsltcjBO LO ftoddij desd3 BB IssHO o dh j Ctedls] te
L btej<jdBB kO kz (3. [ jlssH ©WOHO) , HOIsy Mk
sfisd®dL Oyd ' § Cttdh <d dagtsHzj dedotas@fy jto OfHtdAs B dEjAO s H
sB &zOMIsd L OhIsdlsj sH JjtsLd® j d BEkZ dyo. md
MstckSC O j ftotsBdz BO dqdBOdzd Mk ttOL zdydilsi yd
Misjfjdk bketety jdsmisd JjttsLd &3 L Jjdi3? dhilsO, tOdz
Fotetsy j desfplsd tsH BE  dydedrms § s dzOse O, LO"NIsdIlsO E
Cstcdlslz oasHBIssC O, SHdshds fsHdLO jd&3 IsJtOMO
fcdSOLOdz “"jJ] d fsmMszfO¢ dHjdlsd¥WdSOyd j JjtetsL d
U VYJbotwlssdd § tscdz@e * Mis(tcAOy dp OB Ped * G Olsd Mk st
dL OB tOded d3 Mmdzdo ded d3 ff Mz o' FdBP uf @) OPOLJl s j |
svtsfddyy d Mmdde tj¢j tOMddi, LO0 ud d sfdh °J
v fsecdzGe?k fjls (5. tdLEdlsOlsd JMnista@iddgio O O)
BilssHO odhjStdlsjted 2d3MC J 0dzOdzd L § d sfisddd
cOdze dtc O O Cwtedh<jdz °J imstodptddgBaitss d ¢ tf OlsPyzd |
Ctstej dzOyd " jJ tOdzc O. 1 Otcj HdZO HO9 O Y tEedzOo?> O My
Cs'"'drn Mj HEMds (B dedr diffSLEGEP EHOYS id (dZQ° 99 S Eyy
¢ dzOdzdE 5§ M Hdsh] &0 {§giefipsEttdz L &R fsO
Zlso tc' dootd‘HjdzsMisd Ctodlsjted RO L O sy dzz j tots|
ftod 3] detsdz fiiteMdp 9ljdc C2 . 2 . RLH9 O OF j f sHdzd 9 59
~JHicsccOf MIJ CiBicO “d Csted h < j dzO L O f tostc O
Cedlsjted 230 (S¢Bedh<jddms L O OdzOdzdL & s OMdatst
fsiss<kz disHj 2O ArcHydro 2.0. [H c¢jBMIlsOlsdMmisd:-
ZH O? jiddBW@nverseDistanceWeighted L O ffieiff®Otcdzj o Otcd ™ OB (¢
f OH 098 d dzO.

10 Eklsate' do OF j f Qs dz'dfs,e Gt | I & O jd@ Asddsi@Is 0 ff
odh jCtedljted ERME) tfldidLOoyd §j Sstedh<jd "j



2 . JrJuvyrl onr, 1t RouvUL] JrJTuvyrl ¢nv I
{rfuvyrlong

2.1. 158 0k d fedmskfd SHd&zyds O°F L

RO °EZHd tHEkZe jC¢ HBdtshddad sHEEC], ftsyifm
sS4 S-d30eBHdEO XX 94 &0, O dzO ddzlsj dzL doded " d e
fsL dz2OIsdr ¢SO diibtsHj s Je@uyaifsdsz]~r fiksdetOdfo,0°
10Lde BfjtOydstifoaiflsd®y LO@00 cEsHddzj, SOHO
Mo jlkMitse ©OKO Isdd3 dOkzydd<¢O Ek J1tdlsOdd  d ftd
MsteOlsjed MCJ ftspdi i3 §sdfi ©adEHERO o ¢ ldaf &Y ¢
ftcj HMIsOe? O &£ dzOkyded i3 IstsH ( 6tc@Pdz@OBQYIBOEBEISJ 9 .
Cts' d ftoddsd desdz t©WOL dzd ydisdn BJ stsH O d Is j - dac
Astflsdd&30Odzdzedn ddzd dzO ftedroOls?>doad dnan tjhjc O L
(1 teOhyjodc<, 1992) . [ Y d mJ tcj<d HO fjtOr
ftedmlskzy ©H Az {ierpShéndilgaR00d): * j (
V asdzdmsdyé¢d (yd azsSkefOd odH E Ctkyj®j ¢t
V &3 ssHsdzsh ¢ (d0 “0fmMod d mdmisj 30IsmMed dzO
ftetse dzj &) ,
V B jSisdadmisdysd (dB3ibtsHi St j Mi?)dstedmls)
V ddzsj tendmydy dzd dzO te GdeO decffLicdst®@izy @50 MPMY j C 5O d3C
WdL dyot O, nd B3dyot o, MisOlsdmMisd yote O, CGtcO' |
iSMyf jtcOlO) .
b dzOdzdL O SHEZZYdJa O O " j bkjrddt0O f jttOydsdsdnr
RonaldA. Howard(Pandey2014 ¢t O fj ¢ tsted Mdtey j dd RO daOraiflr & @
2 fmdzzyo0 ' &z odhj, ZzO° yJ h<d ¢ sdVRadeg 20~ yd° J ¢
I smMss® j vydbdted tfhlksO ftodmlszf O 0O0dZzOdzdL d GHA
Bj IssHsdzsh € j f sMisOo € j: dzts tc 30O Is d 9 dzd Hj MGt
CodemistezC Isd o dzd f & Bdyissotetals 20asD).yd o O€

P jteOoydsdz0 dlstcOy do O0dzOEO d ddf sy e@Qizlp e < 5 dzOL ©
2007): Operational Research, Operational Analysis, System Analysis, System Evaluation,
SystemResearch Quantitative met hods, Opti mi sation Tec
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[fjtOydsdz® dhmMistcOydoa O © Mk Mmj zO " f toJ L Ofd
sHA&ZEzyde O OA d s ilsddBdL OBduysfowetal., @B . W k dzq i3d tcd
cOydtsdzOdzdes 3 ftedmlskf & tsHEZEyde O O *j dzddzj Oted
HiWdded M®OIs] BOIsdysSd GOt CdzOMdyuoOdze flsdddL Oyt
dL dzOdzOy | ¢ O tc Odg@ SRz sSH dzlz C ] (tsdey $5° O B3OS fd

fsmis@e? jdzze WEkdS yd  Ek ydq? o) . [ 90C 0o tcOyd tsdz
tej NP OO0 ftotsBdzj BO BHAzZEYyde O Of odffipladfols C§° d
fcSHiCOLEBR] 90 wjh OO ] ftesBdzj B3O CtosL " JHOdz

ftoj ydL dats HJ W d ded f) © dzifichrowtf Kt o 2d@@, 0 ) dzts tg digdfdzts( d dzO y
(rd) “§ AttOydtdzOdzOdzii  jto ftsd&zOL d tH HOLdA
460 d fiOseds) @ ] Mty d

sdzjHj<d ftedmlskzy “j HJMCtdyIsdoe damdictva djiztajd o OF j
ftcijHod' O BEHE<dsMhIS, HZOS Q@ <SHGTBH s 5 eta®H dflgfds OF
1 Ofmdzed o © Mj d&O j&Bfdted MEdd3 sfMmjteo Oyd 0OBO d .
“d tHdetso ddzd ) dzj fsdzse? dots (daj MistckzC Iskzd tc O dzt
ftedmlskzy “J CoOdzdlsOlsdodes tsted  j dzsdmMOdz d Bt
cdhj 0 £ HOBddR SCtddshisdiz0. Ad? teoete ftodMmlsk
tOMyf sdzsy do dm o deW Ste3OYHJ O] ehbs dzlyfd dap H T2 2 y Iz
L tesC tso Odzj fimMdrsdzsh Cddz thtse d dzORO, COts hlst
f to d Mls Sikavidpetal( 2014.

VL Yyd’k e <O 0O kL HOdsMIsd fttsyd MO H&zYJ
BsHjdzd BHEE(ELGMB ] § SdysCjck OMALjdEO® O f tod dzd € t
ZO " Bts? j& tjhj® O, tsH dzts ) datss 5 "HJO * tizH dzHCGjTs o fiplis diKD
(Sikavicaetal., 2014;Makowski 200). 1 .o j MCtcdf Isdo dzd f§ ted miskz o C
detste 3OIsd o dzj Isjtsted § Odd d ud®jddykz dqgL0 " j 1.
MYy sMtse @oshl9W. 2 dtej § sMHBOSELOds, disyj M tj<d |
ftedmlskzf, LO w©WOLdEZdSCE BH dstedikOlsdodztse (k2 HBABJ
HedR) dz § Mdr sdzsh € drn dzOEZ S Baron O1A.tsd3d dzgz d dzy 4 ¢ 4§ te

2 peterson (2009020 o s H dtc GNEHISHEPD &ZIsGHEEZC O L O &B8° £d'f SMEBL d&sc C
LO ¢ jds HBdsh S dsy GEGEO Y GzeBHp JNfcOs dzO0 ©H dkEC
HiWdddhk ¢ jdzz My tcOo desls.



stsdzmistczCIsdoded ftedmisigd " ©OEPSCH ] BOdOEddROEO da
fnd Wottdzddhj d cwOHd &sH]d UjBz M ftwdH
cih Qo0 ftosBdz) BO E et ftedmMsizy kz.

stedlsd$¢j dtsttdzOlsdoeodesds ftodMmlskf 2 Mk HO s kzdz
EHMMEBR tOME' do OF k2, Ciatsc dafj g © Ostc ¢ tsfidd § dgO
CodBf esdzdmdetse tojh jS O (L OHBSEOMINE .o j] o jdBjO
LO ftdtesHdd dd3 §tedmlskzy sd3, Cs°"d <4 L jlsd I
OomMf jSIsj BHEZEYJoa O O d MOcdzjHOId fttsBdzj d@F dL
odh j gtsdqfls 2dizM¢C J O dzO dzdFigyeira & RlzRPO0H) 2 O sCOH(O * J tej
B IsBHOBO odh jCtedlsjted EddME e BHAEZEYJOo O O (1 s
tei<d HO o] d&BjlssH] JIsf (¢ COLOCIjtedh kz
ftespdzj Bd, ceHJ "~ §J Yydiocfbdondukfsd BEBEsh Os [ R
Odzj ed y< s hCtsdzd (1 dh jOtedBlzlIsdodzO I[sjtsted O
sjitsted O Cttedmdtsmisd) d HO Mi Hy] dsttdOlsdsed
Cs'"d ftedfOHO £ WttOdzykmSts® hCsdzd d YO jJ Mmdzj H
(Lootsma 1999) . 1 5 dzjS€igl Wens®f Is s2e0JdFO) (MO BBO dzOkz
SHd&zEzuyde OF 2 " § ° j Hdzd df tsHf jddgtiec3 § f € JOI§ Gste dBdls P olxleC] |
Hsdesj BHd&zES ], O ° j H dedfds Muiodetsd® € JOff Gste d°f Ashddp
sHdzEzC | . 1 sHutGhil dvislet 138 6 ) JR Mk fJtejlsjyddets (tcj M
ftoj Hils GpOdis R ddzsL sWd & Mo jmMese L HFisO® d Mo j-

2.2. 16MbzfOS tjh 00" 0O ftesB dzj BO

[T jtOydtsdz0 dhlstcOY Jo O 0O BRsSEEZzZ<OOO 2 tjh OO
fcHiOLEB]j 90O (Tiwari, 3Blzd mOf |jy &f ictsB Gz) GBP; 2)
BsHjdZO, 3) dqLEBOXOXYJ ] tihj* 0O, 4) fttse jtckz o
Csdzlstesdzy ftejCts tejhj 0O d 6) dhizfdzj d&3j delsOyd - &
[SHjd ] wjftjL jdlsOyd 0 dqdzd Of fmMlstcOCyd © Ml
®Bsyd Bdlsd BOfOJUuABlsEcteowd ©0), hMjdBOsmscd (HJ'
(fMd &Btsdzd, BOLJ BOByYSy "~ JHdOyddzj) (Shenoy
W s tc 30O dzO dz, HiWdddmMOdze BBOIj BOIdUsEdd3 dL teOL d ©ZO

‘ObtedBlzls dqdzd f j el Sted3OdznO® ftejHMsOo? O Misjfjde HisMis]
2010)



mMots'" & Mk Iskztel (ftedC OL Odglicj iz (g dzg H3J Uzl f dzO ) & de
Cts"°J 4 otYwsgpvakzlRQOtOHWJIlsd I(tectsBdzj dizgd St° d My
Cstedh <j i3 OydsdOdkdtse, dsedyuitse tjL tdso OF C
ZC? Eyj des ftesmiz' o O j, dqdaiskzdyd O© d dmSkfmilse s
(Karwowski, 2006).

2.3. vesH Ek eodhjCtedlsjted EddME s tSHAZEYyde OF j

d4dskzOyd jJ BHEZEYydJa O O COHO " jJ f§tltcjBdzs tcOL g
CtodaW dzd CIsdzy HtodtetsHj, vyd j otcjHdetsMIsd ftej HMIsOe
ZO Bts? | O0¢yd - J (Odzlsj tedzOIs L jyd * Od L ZOOH B O«
odh jCtedljted kE®RMEdd tsHEZEYydes O jd (1s ) (4 dec.
MCDM?) (vyefd<, ubkzC dztse d <, 2010) . ] totsB dzj dzq
HiWdddmModd i ftosBdzj BJBO CsH St drn daj f tshmist
Hisdesjni{Odz d dzd dtedOfy@® HetsdiEff§ @ tcj HMIsOoe?> O & j S MY J
sBd&ZzOMIsd (St°'d dMEOLE" E Mots" O L dzgOY O, dHJ " J
SHESoBtedzse L O dL B tSYevsayevdf o O30 daz. B3 sissy j (1 s
Mz Jdzd " j] tH &BIJbsHO (' jtodOEdgOBi®d &H GO WE OF
“d twjftejL jdzZsOyd  © ftesBdzj BO HsMISO toj Odzded " O (
[Mdeso dzd CtsteOyd BjlstsHO I sf Mmkz: 1) dHjdelsdWd¢
ftesBdzj B3O, 3) dLGWLGOH® O BsHj 2O, 4) ftddi dzO
Hisdesh jHdgz S 20 thdsekz tjL zZdzlsOlsO Hgtsomj dzO ( Li
Stewart 2002).

RHjdsdWdSOoyd 0 fttsBdzj B3O ° j ftcod CtstOC ¢ts
cOmMf sdztsy d o J§ dde sted3Oyd * Jjs Szt 6 & s oLtsdpd d3dz0 s (fisteds
SHdzyde OF®O?] <j § shdgOf dlsdj daj @3j wzP¥ @dedfs v dzlz yd o ©
Cs' d M Yddzj Ismbd<d, dEBseck<dr Odzsj tcdzOlsd o dzd -
Cs' d sfdmiz" 2 §j ol sHods@dzlg 0 ®)s . cdzPE S Bz O |
sHd&Zzyde 0 0 - j "JHOdz tsSH dzO° L dzOYyO " dzdi D d dzO°
shseclkz<d ftojots' j° Zsh j HJWJddmOdzed = f tesB dzj
J dzj d3d dzOIs O, tcj dzOyd orOWintedeldt s J €80 Q ) * Goste s j < d

Y1s[ ‘dgdl wOkted L dzO Ml fterif deeisiom@@L ® GE3Od Mul t |
criteria analysis\{incke, 1986



WstedzOdzOdz d Of MdeoukdBS sPAD 8 )j.L S [ 40O CBOC ' J dz
MstcOdZO BHEZEYJ Y@ iO,d ‘Flded yiPs jj azOo jH jdzdr J dzj d
OdzOdzd Isd yOte dBste® HtodC OL Ols don Widterfet® 198036 s H dzd *
1 OtejHded StstcOYd Mk dqLEteOHT O d ftoddzj dz0 itsH j dz(
RO Ghdsslk tjLEzdkisOLO &sH,j &O. RLjB SO Sy sitH ) O
LdZOYyoO O0dz d LOsadMmMd tH SOOSIjtedMisdS O MOWBsE

2. 4. SEOMd¥ dSOyd © d dLet BjlsHO adh jStedl

v LOodMmdesmisd tsH fsmiskyf C,al3j §sB Ftc @ s 2O "fipis® gEts
CdzOmMdW dS so0OlIsd £ Hej ek s, (MEE dsedski 201099

1) odhjyd? des tsHdzEydeoO®j (J1AJ) (Jjdzge. Mul t
MODM)

2) odh jOltcdBzIsdodets tHEZEYydea O j (1 ¢ ) (4 d
Making - MA D M) ddzd odh jCtedlsj ted &z dBmMub-cri®dgzOdzdL O (
Analyss- MCA) ( dzOL d o @ritdmig decfsioMaiding MCDA).

l totsB dzj dzd 1 A [ mJ CdzomdWdS &' k& z C tsdzls d dzlz O dzc
COtOCIsjtedhj dr ol 0] BJMESdOyYydtse Bt O
MO®d §tetsyj H ktejDowstpds dzigmpunidisy @)y (A [ MmJ L Ofmdede O
sflsddizdL Oyd " d eodhj, 2O ydh<j SCodWdzdSilsdednr Wi
ftoj otsHJ z CdHdtsCtedIlsi ted T &3 C d ftotsBdzj dF BHC
s Isd di30 dzdzts ¢ ey Jjco gL hJqtesC ¢ mMeEkyf O Bts G Iz
sctcOded yj desfisd tojjmiztc @@ H(zf 6 ¢ HOzO0R 'dJHz0m d / d dzd dzj
stsH 1 ¢ COOCIsjtedMmilsd ydes ° § WBted3dtcOF J J 8 0c
SHEZEYydea O O Ct5° 0 MOHELYd ftHOLE] B otj HdztsMIs (¢
Sk OdzsjtedzOIsdo © S d M GJtetsyd 2 'fjcijHi HJM!
fsL O, 0 “jJ yYydlsOe O ctelkf O &BikBHO Jls [, 6L
[cteOdzdyj * © dedmkz OCIkdoedz® SOt CtH 1 A[, 9 j <
CstedMmilsy COt Ctwdlsjtced Ed3d L O otjHAS O j] Odlsj
tedhjc®Jjds, C o] i loddd's Stdlsjted 2d&0, 9 J <
teg " jcj k.

S ts dzls d dzlz O dzdzq (oadhJyd? dzd) d Hd MS toj Is dad (9c
SH&ZEyde 0 0 ©OLd&dJSE & MmJ s Istsdiyj hists fJ {
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Odzls j tedzOIsdo j, HBEC Mmj SCtH ftosBdzj B I dINOHIStgd B L2
ddW stedzOyd " k ts ftod Wjtd dzyd d [ { )Dournp@ o tcj H dzt
Zopounidis, 2004
[sHjd 1of d 1A fted COLOdz " j dzO© wdzdyd 2.1
Chakhar and Martel, 2006), HBC Mk Mmej BdIsdz
2 v ©OR.]. dzd

gsuvl 0 vt
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sz S Of Bu J dz o dh j O ldsts cfrziasc Ok

RLOtste: Jankowski (1995)

ltcjd3® Dealak(a20g?) Mej Wd&BibtHj Is] dsceck<j 4 M
BRilssH] St fwodfOHO E OdRitedyus st h € 5dzd : (
¢ s tc d ) d@wuiisttdbute Utility Theory MAUT) d &BjIstsHO o dh j Olsto
sjtstcd " jJ otejHdsMIsd ( MMAYT);at t ri bute Val ue
2) d3j IstsH j odhjce t©OdzcO HwdfOHO B WtktOdykzmits
PROMETHEE, NAI ADE, REGIME) d LOMmMdzde O & f,
fOBFdRO0, d ‘drotdz ttOdc O’ kz;

11



JBjlssH] fLuscLORlLOT O Mk d&jlssHj odhjyd? dat
dimistsote] i3j des BOECMIBBdL Jte©O Jdzd BddzedBdL JqtcO
WS yd s 0 | diftsLdoks0 (L0 oL dd¢
SHiEB] ' jdasds MC Py sEtPeades) © P, {esdzO<d jW SO

[iktH] fj &Bsck SkOMdW¥dSseoOlsd k L Osdmdesfmisd t

SHdsMds OcttjcOoydedy fsyjHkztej dO:- 0) Gt

Cd3f jdet Oydtsdzy d y) dzj Csdi3fjdL Oydesdzy BjlstsH];

stedfmlsj dz®: ©O) CoOddlkOlsdodsj, B) SoOdsdlsOlkds

2011).

[T 1l
AvysARmMr A (L1t dLRrRYT
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H[L1I1RURDL &) B

v

s{1ov1 R [R

sdzd O 2.2dM Jpf’jddise BSHAEZzyde ©0¢ O
RLOtSte: ChakRb0Er , Mart el (

[ JIsBBH 1o ftedf OHO  E Odzd ed y< s d dzd W te Od
(Oberschmidth et gl. 2 010) sH Ct°'dr MoOCO dzO ftsMmj B O
SHdZEYydeo O 0 tdiicdkz<0o 0O <d dLBtst, tWOdEdtO’ j d
2005a) . [ ibsHtsdZzced O Ct' k2 ftoddk ‘' dgGj s
HtSHj dzd Csted Mdzj otcj Hdzsistw tOjdsdrdedieo Is @ dc@d3Q@ ,0 ©
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SHEOY 000 k& Misjfjd §sy)j? dsfisd ©OL EOstcOdzj Od
Hekedr OdidsjtedzOldo ©®, HEBS KjltsH] WwOdykmc,j bh
COSts B Mj kowHdds HO d&d ‘j dj 0O Odilsj tedzOlsc
dozv d W Jstdgj dzd dzd dzj 2 tstetjak, g043). ( Corr ent e

TOB j O 2. 1. (OLd&dS) dqLaji' k& JAL d 1éf

1 K J 1¢{
stedlsjted kg ,
W d dzd 7O dzq yd? 4 90 OstedB 2Is O
Ad? jeod Mz H, d MY dzdydls d & dzd ydlsd
¢IS¢tGdjLSB_|Z|SngLSﬂJqIZ d &Y dzd ydls di d Sy dzdydls
J to g .
iidagnod | dededudsg  jemydduds
e’ Odzlsj to BJ MC sdz0yOd Qtso_leq@:dz‘
[ctOddy] OClsdo a0 | Isz?Zle?fcjlsdgoa “
Rdzlsj cOSyd ' | EcdzOQo dzsd3 Mi|MftetsotsHd My
] tod d3d dzO dLBBt/ j o Od ftots' jCIstso

RLoBt: vyt dq< HEalglYbon(198])

[ JIsBBH Odzd ted y< 4§ h € tsdzj miz: BjIssHO odh j Olste
(Multiattribute Utility TheoryMAUT)  &BilssHO o dh j OlstedB kzlsd o dzj
(Multiattribute Value TheolMAV T) ; ®&BijIstsHO OdzOdzd Isd yticd d3tcj 3 dzd
Net work Process), B SSEHO O0dz2OdzdIsdysd ~d° J teC
Process) . JoJ B3 stsH J S H z dzOL dzd = f OtcOd3j Is G
CoOdzsdlsOlsdoadzi ftsHOLS)], d HBMO Mj SCttedmlsy
ftod 3 dz’”dd g ©Ofple r et hmi dt h2010) . mjHOdz BSH dzj H s
EBcck<0o0O0 ' & SCol@fdjlsdze S jdLt Oyd & ddzd B O
Md3OItc® HO " jJ 1 HBoB? ds djHotsfmdddMmMdzi dz d dzj
Ctedlsj tod 0O, h s ts Mk BBj IstsH j Wt GedpwOm S 2z h ¢
(Oberschmidth et al., 201Go6tze et al., 20085elderman, Rentz, 207

[ ibH] AHRR MAUNftcj Isf sMis©ea? O & HO ‘ jHdO OdIlsj tec
sMisOdzddz Odzls j tdzOIsdo OBO EZStsdzdSts " j B2 0O BOt
dzsh d° 0O BH Isgfidd@dsddro OO s IO s @kkRedz] Is€icdls,
SBcckz<0o0O" ' & OcCctjcOyYd E jLEzdzlkOO ]t stcdOd
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f sL dzOlsj { tsperfonr@ncelaggredntioh based apprdagChinelli et al., 2014)

O bd®y d CoBfdjldz ¢cdfs)doGid &, Kyl sBqL
CsdiRf j dzL Oy d tsdzj B3j IstsH j . 4dzOB O  jtoW tstcd3Odzf O

ZOHBC dZOHdIsd " OCtsd3 §jteW stedzOdzlmMsdz dzj S 56 Hickzat
SH&ZECO " jJ L OHOISOSC Dech#dnfodlsOod IsO° B Od&zOdzMm (
sBftesdizsdm dLd3j ' Z sd3) BesH OdztEfsldef] MdzetsfPar et o 0OdzO
odhje ©OdEcO €Coje MEOHO ' E E HJjdddBkdyds ¢ tsdif
[dbtsHy 16¢fJ "1 YoesHdts SCttdmisdlsd bk Mmdz H] <
dLOBtOIsd AdO Bts? fi OdzlsjtedzOlsdolkz duoO MCzf O ¢
fslstej Bdzs MtstclsdtcOIsd OCyd - j§ . tOL dzd ydlsd ¢ QOls
ftcdrnoOls” do j, Bselkz<O fJtodroOls? do sfls, HJ Wddad
tcOdze e OF § Odzls j e dzOIsd o O, d G) L O HyMStedd y
COtcOCIsjtcdMmMisds O dzO tsdhalzs ofizlz 'Clssd diff ¢ dn J tc @udakdg IclelzZOls

1. x2 10 65y
2. x4 O dzls j te dzC
3. x1
>4.x5 ) .
5.x3 (| 1 © BOT G
6. X6 Odzls j t6e dzO 1
=>
b vt o
x1, X2, x3
X 4,X5, X6 = sdt dsu(tRH
] dbJuvrt1our
Ltuvl ¢
x1, X2, x4
>{[Ul¢
X 3, x5,X6

ddzd SO 2.3. [Bddyd HifMmMStedflsdodedr ftesB dzj @30 BH dzlz yc
R L 9 BdzmposZopounidis(2009

ss°" 0 <j MmMj ®H &JjlsHO BAO C(sttdmilsdlsd L OsadMm(d

HisB dIs(, tSH s @dzPls | B @O L dlzd - f sHOIC O, S H B t
tOMmf sdzsy dedrn Ms¥lksejO, d yd®jddyjy HO dd
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SH&ECaGW irtfouni, Martel (1998) ,H0O0dd oSH s>} O
RO 6] &zOdzqd * O AbrishdasfikiGek @.@IO5)C s° d dJHIBJ U dJL B Gt
SHCECEo OO k) | By bo HzhifPtOEiPo s 5° GodtesHd
Cs'd d MO L OdlE] g Q tefiy fsig fucai® cizgueig L J

2.5, IdhjStedbjted @Mt sHEZEydeoa O] d L OhIsdIsC
SH HJjJGtOHOYd " J

Il s dggd udfdsd sBdZdyd HJjGOHOYd J LJjd&” dhddr d
L ZOYO0 des Bj Msts fj KO foohsseds LOMskE]? |
fsMmdzj Hdyoko, d&O' 'k jtesLtd O Ljdk dhko d BE®
betesy jdedn Godd fwusyjmd&GY U HistdC 87 ©ids P ciz0is
ktcjBO HO LOHBoe®B?j] odhj Stdlkjtd &0, kOSCS

6jhOo0Olsd SO fwsedjd sdhjCedlsjtd EdMSse ©HJ

2.5. 1. ftesLd O LJdBB dhsO d BE duydai ¢ s dzOo |
(tesLd O Ljd3?dhsOkfy jJdaffn @8z BHdHZOOL OftcOH OYd
Yj Bz ceseotsted d §sHOLOSC s j° jz 1, 3s idkded tzog@s sojng
(L ddB30" 2<d & tBLdt LjdBJ ydzOddyd (v), ftd

ftesyj ¢ & Ekha'dged® Ronéskt at, 201Panagoetal., 201§ . [9 O {§ tetsB dzj
CdzsB Odzdzd »  tcOL d3j tc O, dgd&zO0 dedL dzj cOlsdodzdr f tsfy
Ljd& dhs0O, SfOHOS ] CoOdkzdljlkO otHO, f 50 < Oda
sctesdBded Istesh Ctsoad, Ct'd ftoj BO dzOo sHA4BO [ o toisH
Bddzgi @ jEZteO etsHdhj. [twsLd O “j k dOhts® L joc
d ftejftsLdzOO ‘j COt tLBd? Odz f tetsB drjgddt Ct5° g

(KostadinovetaJ2006 Ri sti la.et al ., 2011

1 E2° dydzj f s dzOo j Mz * jHOdz tsH ¢ Offtdscictdsts HOARME] © ¢
fsmizj Hdyd®kO 5 ydotskdkz MejHddz d yssjso. 1t
fl oods, flash floods) fsHtcOLEZdKj o O My dL dzj
Cstedlsk kB8SO, St°d MO Mte sdkfdishdd Ot s dgdz dSH
fesyj MPejHdMisLdyd & L O d&OMls0dOS Bk  dydd-n
Zyd MsOdzddz Sdhdedds jJfdLBSHOBO 9©j<jc ddalsj dzL dls,
ECsdzdS s Mk docded Ikjtjdd ojddSd, Mmisjdyj J!
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sMCEHOd d LJjdB° dhlsi HBOEsScO JdRidssittd,ydBadsa s &€ \Oi
v wtBd ' d " J HtS HOdOM tjedMmisteseo Odes e s 12
LOMisky? jdzgg d2O0 ydlsOoat® Isj tccplsals2006).d dzOM j L j B J
LYy MsOdsfmils Bk dyddr (OO E §ofmdziHdrs 1
ECOLE Sisteg® iz L O ddzsj dzt Jodesdd fted d3j detsds oBj 6O
BjHESY]d d fsfdkOe® d jtesLd j LjB>dhlsO (Rist
fteddg dzedIsd L O wWjHESCyd & jtstd §J d ¢t dz0s O
Cddzj 50O, BteOdzO d Hte. Joj H dzjlz i3RG gzd e OYg° Y te ]
foOh T 0OCO, HdLO] o< 0OCO, {fYhlkzd? 0o 0O° ], L O
cOL dzZdydlsdr &BjtcO® EftOo”? OO (Kostadinov, 1996
ltesyj dz0@ s OfMdesmisd ©H jtesL d j§ LjdB? dhlsO
ftetslsdo jtesL dsdzadrn BjEO ffftcjcdDpHdzgdP, | SO dydgr
1) HiWdddmo®j ©oOL®Bjtei dMistcO)y do O O ( HEBAB] dO
ftesyj dgz/ Stedlsjted EdRO L O OdzOdzdL Iz, 3) i tod d3d dz
dLess' j¢ ] dO ftedroaOl”ded dr t©OHBSa O d dj O/ Od
] sSHEEOL di3j etsdz dMistc Oy d o Odzts 6 f sHtczy O (tcOL d3j to
fsHtcOL k] 90 My oj dzdyddz® ftsHtekzy 0 ¢t5° 0 M df
Bsyd HO?J] fHjdzdlsd d&O ctwOHdo dzj J dgil)3 dzls g , l
ltetsyd &0 jtetsid j LYdRA" &O fHpsiEetigddd * jHddd-
BOC ] HJlO? dtsfyilsd, S H dzts iy dats : dzdotskz 5?0 (jdze
catchment scale), ddetskz ftMeryjidddodk dzcl99 a)n.d
Motcrz Miss" d dz2O tOMY sdzOc OF k] oEHE ¢ dz@fiipd W ffistsig
2 j®fdted Mcj, StdyjfblzOdd] ddad wdLdycj (Mer
Codf dzj Ccdetsflsd d LORljoaddO LO bkdzOLddd f tsHO
Bdlsd tsctcOdzed yoo 0" z<d WOSCktste ftoeddzdsdg L BBICO
dzO dL B Stc BtsH j dzO Bs Y J ZlsdyOlsd d udq*© 4 dzd y
(dMistcOxy do Oud/ dzOdgczaizd n thtlzp HHE J th s s dzly © @, < Ists dffy iz
yd® ftedhjd (hHddezdzoyd © HtcO' 0° 0, ftwjHod'
CjLEdkSOO E yd?kz b§tOoR@.0 nfjiddeds Hissd Bk ji) L i
BilssHO 5 §dO0'k EdzOLddr fsHOBSOCO ' j RUSLE
ftesyd dziz jtesL d”’ j Ctsted Misd Ctedlsj tod * zd3j ( daC
fOHOoddzj, ssf sctcOWd O d JtotsHdB d dzdzts M Is L j dg?
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BsHJ zdteOF J HuedsBizj @B3hdneg et al ., 2013; Ganas
al., 2014).

106 tsdz ftetsyj dzj EkEZettsy jdatsMmisd JjtetsLd sd3 dzO dzd o s
ttOHBBeod C¢t8°d <J HBHtedds Isd d3d dedsizfj. F@OF dzO0 G z B d
Cstedh <j 0O, dL tcOHCADBIO) » dffagS df~L otdsB j ' §J BJdzish €
f slstcj Bdzts ° § dLretwhdlsd dHJjdsd¥dscOoyd k& JtetsL d
zdlsj tcOlskzted f tsL dzOIsd = f SH Isj edsd dzsds " hot sp
dmistcOy do O O Oklststc® Zhang et al dLE20]10Bdls&e
"dte MOEdzj HOO O J] MO sy ydedmas cE2BdBOCO L J
HO ffmists’ j L 20y 0O dzj ftotsmlis stcdzj o Oted " Oyd " §
RHjdsdWdSOyd 0 d&O kzetosy jdzd dr H soteh ddzO My
B ssHO L O { tqfygdlzll Qldsmtaf@ jJS " jJ Isj-ORB( NSS!l ftod
Rughooputh, 2010; Borrelli et al2014; Gelagay, Minale, 2016;aregeweyn et al.,

2017) Odzd d fHteddzsd detsdz o3sd ssHO odh jCtedlsd ted A3
sd3 (Wu, Wang, 2007 ;e kkhhalymen etl .al .2,00200 0 K;r oN |
ltesyj dzO@ tsf Ofdesisd tsH B  dqydedr s zOo O fj ot
Ctedlsjted ddd L O sy dek s Ofmdesmisd ©H BE® dydz
f OtcORj Istcd (Isjteddddz S tedh < j dz zk Mistfe®alds d dizg Isf dzd
sBdzd ¢ MmMdzde O, CkMmMisddzO A~ dHEesetecO¥YMES ] dtedd d
ZOLdo O ' £ f"dHEsctecOYMEdd d c6jtdktsteW sdztsh Cddz ¢ C
sBsEdz< 0o O syd dziz BscEkz<detsfls d L O dzO G dzlz d dzd
f sotch ddefifEnd® 2z fdKdbes,t adi9O6y . MsteW sd3j sted * < d
LO" jHdzsE MO doOyddtsds ¢stedh <j 0O Ljd? dhls0O, ¢ tsd
Mzdotso ®© L O ftesHkzSYyd k2 okyjdse dOdtshnO, f sct
CkemMssds RrdHiEcSEtLOW MEsd3 ditcj  s5d3, detscn O fisjc Oudzl G
d o< OCJ (Li ®pbault et al ., 2002) . } tod d3d
ftosyj dgz ff OMmdesMisd BH BE  dydzdrmr {5 dzZOoe O d J to!
2015; Taylor,Kite, 2006 Al-Rowalily et al, 2012; Reddy et al., 2004; Abuzied et al.,

2016.

toLdzdS " My HOoO fJtedmMskzfO LiHESYdS H dsf OfMdzt
fsSHICOLEBR] 90 dLEtOHEZ B JC OO Ek CHfdyldz o tsHt
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fsHiOLEB] 90 Htoddj dzz d3d t6 O, COts hiIss Mk o
Cotedh <j 4§ LJB dh sOd p OfH f Oydz O, EZYsLBE]
v yd?E LOhMIsdlsy BH JjttsLd jJ d BE®  dqyoO, z S dH
yd Msts My GwLOHy BE dydsj ftejetwOHy, §FH CB° dd
yd 0 “j WekEdkSyd O HO Mt yd tOL 9 s 'Odaslns dzm € J
Mosds L Of dzOo Iz, MdBO® j § OH ¢ siKdskadnoy 1996 zB8 d dzz
HassanliBeecham 2010). tOuted St°d fMmj HdtsMh] doO
fsHtcky O Bodd3 tsB " jSIsdBO, COt ftojHBIl MistO:
tcOMmists® O © doHdPam@ghi eff a,] 2008; Heede, Mufich, 1973} L B tst
ZzZsCOyd j, ®BHtej' doea O j tflddoOddz] , 201Dstidzj fftcj ¢
Egashira2008) fttsyj ek JjWjSlksdodesMmisd E ftsecdzjHbk Mt
Cs"d My ®Hdhm] &&O tjH@S¢ dqd JiHzd ok d.zdf Oy Q-
O SHBISBECO (Kostadinov et a Kaostadinavé& 8.32011;Ko st adi
Hassanliet al., 2009; Castillo et al. , 2007) , tcj HEZSC ydRoghantf s dzOo dz
2003).

2.5.2. ldhrjStedjted EdismMSesssqd&ziydeo ®kz] dgOL Oh Isd
v Mo jlsMmMC s’ dzdlsj tcOlskzted, fsmdzj HS dr dzj Stsdzd € 5
Li®? dhddrn d etHdds jifMkttho, Cstedimisy 0] &
Huang et al. (20110 ¢ dzOh O O &  stcOMmls ddzls jtej Mso O O L O
COHtSoPZz eteidel] Jtoddsd “ jdad E dOEZSOBO 5 Y dotslsdats®
[ JIstsH ] odhjCtdlsjted d3mC J OdzOdzd L § Mz dzOh dzj
LB dhis® ' 2 @tshEB K isAHPAnglytisal Hierarchy Proceys

ELECTRE (Elimination and Choice ExpressiRgality), PROMETHEE (Peference

Ranking Organizadn METhod for Enrichment Evaluatorf WSM ( Wei ghted S
Method).

10 odhj ftedd3j ® do OdzO RJs'sSECAIB U 5SHJO dFOIS t6 i <AJHIBO d,
O sy j’ded" J MlstcOIlsj ¢ Kangas, 2394 Oa VO JQ B sicdzGAEG d d3
hdted M@ sbd J ¢ ld&z@ydicd ydashi idagriebdzlz 2(0QW ) , L O teOdze
sj mndesdzsed O ftoj ydh < OBoBércdet ablsf QAU L) .9 s O SK dz
lsotc' do O O Ekcttsy j dzts i lIHP dgjjlsdy S dis O LjdEOsy Q@ “disdds iy Iz
Wu, Wang(2007),Ni etal. (2008),Ralmanetal. (2009),Vulevic etal. (2015).
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zdetsC k2 f tcd BRPREBMETHEES) I sBekxadianet al. , 2010) , (S ST O]
sB dzZOMiIs d LOhIsdIlsj htsy dz@ tet510d " OdAL Hs®P | f sH M dz
Zz ¢ te ts figjddzts | tc ts Vulpvids Bgagdvig 2017) , LO dL Bdsagj dzO° B s
LOMIsdIlsjy Mdzde O k¢ t&tay gt ddts 2010). EUECTRE tBZls fH ©  °
fteddidd C doOdzO L O § &zOdzdtc©OF j  dabkpincpdedal, @B J" <j ¢ O
ftesyjdesz tdLdCO BH JjtesLrd j LjdB>dhlsO dzO dzdoe
Ctdzj Syd O Oty dgj B B M) gtsdf.dzd f sfylsts” OF § ¢
Cstedh <j ¢ O LMacgiyefdl., IQ@D). (

[ibH] odhjCtedljtced EdsmMS )] OdzOdzdL j Mz dzOh dzj ¢
o sH dzd i3 tc j HalkawiozaHikg@ins( 2008) . [ j IsAHPJTOPSHStej Mo j ¢
WSM, ELECTRE PROMETHEE  VIKOR ff dz0 e dh j Sttedh<jdzj L O
Odzls j edzOIsd o9 ©, Odzd dhaza@assesspa)ely QY @2zH @ Sp jodzd ? d ¢
( J dadnerabilityassessment, hilsts " J §tdX40L Odes dzO w dzd y(d

1 tesyd dzO

VfitcOe? O j 9o Odagtcj H
stdzlstcsdzO dL G tcOH
sOfOvydisy

{yd 20 tsfjl

{yd dzO0 =~

Jyd 20 tO°

{Uyd 20 te

 Oke dtcO¢ j O )

21.11
22,78

0 5 10 15 20 25

ddzd €O 2.4. tOHBBead St d MJ (osfdds@piO dfoz szdfdcOme’ Gdzd] K
tcOL ds i3l sB dzOMIsd BO 2045 e sHEZ tSH 1995
R L 9 tsdaBritto[Evers(2016)

V) yd? iz tcj HECyYyd fftizdz@DQ Oo @UB j tcdzOIsd o | C st
odhjiSCtedlsjted EdsMSy OdzOdzdL j My dBselkz sHdsMdIsd
tsB Odzj fiodtosH iz ] C BROAdzG ydilsd &3 o Gligdbudz® dBOIs j o
Rahman 2008; Markovic, 2012).1 tcd s &tz Is j el O g Odzz Oyd " & 0Odzls j t
Bsclkz ®8dkds& tH tkh j 0O, stesh Ctso d, ftotsBdzj d3 H J
ftod HA3J Is d fBhHov@dhufyoRakima@an( 2008 ) . J isjedeee ,dzOtHh st toj yd
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B  jSIsd ¢°d My yYydifmMbts eOH] E tjydtsd stk
W klzd © O, d yd 0 My JWjSlsdodssmils LOhIsdIlsj tsH
ftoed g desdz o3gd stsHO o dh j SCarthdoystal, 201 aziCarlpdo@adzO dzd L j  (
al, 201&).} stcj H ©OL BOIKO® O MistezCIskztcdedr d&J O (5B
dzj Mistelz € Iskztcdzd B tcO COB Odzlsj tedzOIsdoa © ( mMdMmlisy
sMdekO® ] H §f z0s ©) , ¢ tChitpaz BAmihalib(2@16H 59 d &3O
I stejH OO O00M@Hz tcgzOldd 5@ OB d®Y &z Oyd “ jJ L
Singhet al. (2017) otehj HtedtstedlsdLOyd £ d&j MO L O
LO MOSEY? O] Ol JAEREHIE e js,H 0dz0 { ] digg aldis dt tc
f OH O9 d dzj , d&zOc d B, Blcfs' ¢ todojj i3” = fldds PO * O, Is jdEOmE I
COtOCIsjtedMsdej LjBdhlsO. 1 tstcjH dqLGWGOH® j B
d Bk duddns {(6fdz0s0O, {§sMmisdyxd M flsdEdL Ooyd
(Gaocetal. , 2010), bhists " J { tcSaddghdsal.@BScOY do O O 0OF
[ jJlstsH jj Sdedfls j ed " EdsME B BHAEZEYydea O O d tfilsdddL
fteddsj Cjdey E MmesHddds dzOZzyddds HdMmydy dzd dzO 30
(1 teOhyjodc<, 1995 ;N dfidfst@dfirts © d2<0,0 92,9 9R8r;a gl evi |
2016) f ? s tod o tc jetHal) 2002uvDiAgnicie dt<al., 2015 d o BHtSfted ot ¢
(&tc' J2@P=<Srdjevic 2007; Srdjevc, Z., Srdjevic, B., 2014Pragovic,Vulevic,

2015) , h  izQakigdsie & al( 2014 L OMIsdlsO Y dowlsdzgi MmMtel HJ
B IsOdzO (Ni kol ic et al ., 200t9)al .2 DG 2 ®F ,j
ydotslsdatse yYydsdzzmO ftots® jCls@® dzOMBdr &zkeij ' ¢ f Oablz,
stsCtso © bk dzOh 5° LAdBB* df o @adzoB 1§ | et Yusg Is j tod ° &z o3
stflsd di3d L(OUEOgitse <G OB20@ 1 d3j IstsH § odh jCtedlsjted "’ L
(0 dzH tod © Odedks , [ MEPASE,02012; Markovic, 2013; Dragovic, Vulevic,

2015 Vul evil, 7Drhalgdvij ,H8WAIOd fsHMisdyo: L O
14¢d BH dLHeB jdzadr t©OHS9 O MO ftodd3 detsdz iBd Ists
MO dZOLdotdz OklsstcOsd zPphbdgd f @dds] oy ®Osddmkz E
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vOBJ IZO 2. 2. ltejedzjH L dzOYyoO dzdr tOHBO O MO { t
SHA&Zzyde O¢ O
dbElststed [ JIstsHC [ BdzOMiIs { tc( y Ofmsy d M
Manap, Voulvoulis WSM t Odze dte O § Od Science of the Tl
(2014) EftwcO©o? O 4 ¢ Environment
§ ESM, ledstedIsdL @ ,
AvrEEOuIe S| ELECTRENL | ot qmo 10| Endonnen
' Regime, Evamix dzO dzs s d3
Chowdhur LIt ? O j ¢ International Joura of
Rahman (28/68) WSM tc j Mk te-fisg 3@ dzd f Environmental Science
tcj ydese € s and Technology
Ahmadisharaf et al TOPSIS LftcOo? OF j Enviro‘:l(r)nuergglolilannin(
(2015) AHP dLBtstc toj Isj daL and Management 3
e | vimoo i e
Chitsaz Banihabib AHP ftedstodilsdL G Water Resources
(2015) ’ Odzls j tedzOIsd o O Management
SAW, VIKOR, q dzj Mok sk
TOPSIS d
ekt dets tsH dzkz -
Srdjevic (2007) AHP 58 O q b i Dec';";rt‘eifspport
o t5Hded B s M y
Carladous et al. AHP, RL B St jd8AS djo O P[ﬁ%?g?gig}gﬁ.%gt
(2016 ELECTRE TRI mMdMmisj &3O { to Conference
ltetsyd dz0 ted
Wu, Wang (2007) AHP JesLd § L Journal of Hydrology
. . t OdzcdtcO® j | Intermt i onal
VUIeV('gb[l);?gOV'C PRON:IE THEE ftcjfd3d®] f j dzf Water Conservation
Zetotsy J detsmis d Research
: International Journal of
Ma;%?’()et al. | ELECTREIN b wo Jd dz0 N 91 Multicriteria Decision
' J J J Making
RLOBSIc: Okl
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3. frulr toéro

3.1 [jltH] Cttedmdasilsd

[H &BilssHO ¢ stcdidsdls@dzjz dgi0sitzH ) 2O dg@Ed sd S d = d
ftesyifm d BijlssHO OHdldodzdrn Ikjiyddmidrn WOSCkttC

3.1.1. [JibtsHO OdOddlsduyusd ~d jwOtend MSd G ots
[ jJbsHO 0O0dzOdzdlsduys¢d ~d  jttOtend MEd tHEOBOYyj M ( AHF
d ~(Saaty, 1978} tcj HMIs©8 * © H j M Citc d tf s dilp dBhat@VEmas) (s
2012° ¢t d COOCIsjtedh j: O dzOdztf & d Y Czts fylsts | ( RS § @S
~d JtOtn dydetsmis (MstekSIskdtO j f tesB dzj RO tSH O
Jd dzj 3 &z2OIsO =~ d° jtwOand " J £ f Ottse d O, f slstcj B
CodsjtcffLBdS@®@ fzO B J Odzlsj tedzOIsdoj (Franek, K
ststcdmlsd My COB YoHh CO HEZEydea Ok E MdlkC
Ctedlsjted 30 (dBsclkz Bdlsd Co0dzlsdlsOlsde dzd d/ ddzd
LO r1f, d O BO° ] Heoej Odzljtc@BYddp s’ &t dn
[Mdeso dzd S tcOYd AHP &ilsHj Mk (Sikavica et a
1) MmMbteeCEzdteO® j f"d  jtOtend "  J,
2) ket o O] tj zOIsdodetse L dzOyoO" © | dzj d3j dzC
3) MddzsjL O ftedtedlsjlsO, d
4) MmMjdL dlsde dzO O0dzOdzd L O.
1) wbteECEdteO j "d’ jtOtend " J.
ldLEOddL Oy @ O Hijdizmpd 0 O Otler d JH ZE S HREL gt dzO H ¢
SHSLHB ,dfGedc tsugijdsz “ j§ O fJtotsds ddoeskz yd-,
Ctedlsjted EZd3d, dO dOtcjHdsR fsHStdlsjted Ed3d d ¢
Cts' j] My ©OLBOLKO . [0 Jstcdkk@Cs z'tcjj s CUzdzOEG
HS OLd&duydlsdr ©JLEEZISOISO (ttOdketso ©®) (Franek,
2) uvbket' doOF j toj d20tsdfls jds@) L daBjud®j ®ROI§ @ tcfd * j tcOts

I dz SdBE OkzlststedBO dBjlsHO “j d HijMStdilsdes dz0 d t
Gass2001).
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1 toj lsotc' do OF O ftedstcdlsjlsO, f slstcj B dats “d
CoOdzdlsOlsdodzdn Ctedls todls dadzomn ¢ A de@f dificaisedys) L @zq
Yy Msts & kftsbtcjsd MC-OZOuBHO® | dz@ls Btc8 Pdzd O tsH 1
dsdzj Hi<d CBtO¢ ' J OYkdzO® ] dzsC Odzdzdr o sSted s
tej L zdzsOl § tsdi3f Ote OlasthetzpiizftefsYJ dgf § dzj BJ dzOsO d M
~nd JOdesjo BB) § £ tHdsMEz dOt =Ednudzidz J gz 9 td)
fteddzgj desds [ jIssH] fBtej' J°O & fOtsoddBZBO Cts5° O
3) ddzsjL O ftedtstcdlsy sO.
VL otz SBLOSE Mmj otthd OctejcOyd O dztsC Odzdzd n
ftodstedlsjIs. AHPH a®j lsdz@ Qd daPzOfmd dzls j L | dzts € O dzdzd R
O dzls j tc dAdilletd Sagty 2000):
O) 1 dmisted B Izls d eDddgbutise@ Wzfomindngedze . { © ©° dz2Oyd dz Mmd
Ehsekz<00 0 ftotsd3j dzgz ttOdzc O Odzlsj tedzOlIsdo O d { te
ddW sted3Oyd " £z t IS$DEls Stestd@fi€dse O jBmizj0 5 § dlsO
Ctedlsjtcd O k GHdshEz .dz0O tigly z tisGkls Odiy tc dP@RA] Lt
fsmistPs s hésts] HitgsMils Odzls j tedzOlsdo j Hjdzd MEzd
Odzls jtcdzOIsdo O s fdksOk §tsMd3OltcOdese Ctedlsj
dzOL dfo Q Olse tstej dz fmd Mmisj ds, “jte M ECEYOd ftod
Ctedlsjted O dzaj B O, HBEC “j MO ftoj W jtc
ltejWjtejdzyd O dgj ) OdzsjtedzOlsdoeaj <j ftsteOMmisd
dzj €j Htkzcej Odzsj tcdzOlsd ohjj dddgdS @ CHster{E@s Adels jJ telx
B) RHj Odzdzd Ide@qcimiperfgrmpadzg . 1 toj fstekyk  j Mmi &
fssts 00 Mdzdydedr OdzlsjtedzOlsdo © d HO' jJ 1tSHC
dzj SO OdzsjtedzOIsdo O s fdksOE tsHtej' jdetse Cted
Cs" 0 JddgGs? 20 o tcj HdztsMisd fts fdlsO° k& f s d30
1 BteddOdzdL Oyd 0 Mmj f§smisdy sOCts hists fmj o
ptejHUSh <k OdzsjtdzOlsdoj S0 Mj §SCOLOEO
10Lde O fmj d sbettjdd MmMdhmisjd " jt 0 d

L i BjH yjflss Ctedh < j dzd n € doedaids| B te jrdst® jz¥ @ o WedtsdAdslo Is
dots B dzO dzdz®, toj HdzO ( tStoH d dzO dzdz®@ H dziEHDAOON  dzls j tco Odz ¢
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fedtstedIlsjIsO Ctodlsjted ERBO dz2O Odzlsj tedzOlIsdoe j, o
Odzls j tedzOIsdoa © C¢t5° 0 M oW jtedtcO.

4) wjdzL dlsdo dzO 0OdzOdzd L O.

ltetse jtocO tsMjlk? JossMmisd tojLkzdzkOlsO d&O fttsdj dz L d

312.f jIssHO OHdIsdoedzdr iy ddzmEdr W OCIStstcO

[ ilssHO GHdbOdpdaim¢dr WOSCIsttO (Si mmple Addi't
Sum Model WS M) MfOHO E ctikzflkz &jlssHO Cttedmdtsmisd,

hdesS s Ctstedh<jdzdms BJIsBHO odh jCtedlsjted EZd3M< §
WBstedgeazdhj ( Hwang, Yoon6): 1981; Herath, Prato

q:a%3w, i E2,..m
j=1

HJ g

U i Mo jbkChkydzO Cwotedimls (jdc.utility), Is°.
Odzls j 6 dzOIs d o |

miBtots® Odzls j tdzOIsd 9 O;

nistes’ Stdlsjtd  kdo:

W, i ls § o d 2O cteqtsgtecpmdméwm;; o O d

Vi T deSte 3O dzd L 59 Odz0 o tejHdzsMis Ctedlsjted O, Ct° O
mi n dtstedzOdzdL Oyd * § :

ViJ.ZX:j-—anmLO Ctodlsjted Edj dfO Sttedhls
v = Jma % O Ctedlsjted &k IdfO Itesh O
T x. L disj ted’ kzd3j d{y to s

My g

X 14 dzj d3j dals My O;

X106 ] HdzZEMIs MCEZfO MO BOSMHd BO&dESHE ot HdkE <k
XinT O t6j Hdztsfyls MO 3d dad BOdzdzsd3 o tej H datsh < Iz,
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1 Btled3Odzd L 5o A0 frpidte jl dafsdpj s j tto Odzz [ 0, 1], ftod .
“jHBOC] 1, O dz0° ®BOC§ 0.

3.2. [jktH] ©OdEdE0O® O

[ ibH] t©OdedtO® 0 C(tttdh<jdj £k ot OHEZ Mk
BiIssH] Ct8° ) tBjLB]' ' Z'E lfikzd fstcjHOS O0Syd"®

3.2.1 PROMETHEE d&jIstsH O

[ J ssH O P EDWPEfErdnce Ranking Organization METHod for Enrichement

Evaluations) “J " JjHdO tH yjMmbs ¢ stePh <jddn

Brans 19826 tsH fdgissH O "] ftddzdydts * jHdAdMisOs O

ftesBdzj B3O 1 s O, O facfojdoLy Edds dzl § o dgy i Mdp Oz s OdzC

GtsHddzj .

I smMss"d odhj o90ttd Odzsd dBjIstswj (Brans, Mares
PROMETHEE I-FL © H Jj dzd d@3d ydzts t©Odzc Jtc O §j Odzlsj tedzOIsd
PROMETHEEII-L O f Sl kzdzs tcOdze qtcO¢ | Odzlsj tedzOIlsd o O

! PROMETHEEIlll-tcOdz6 e O¢ | & jdzQ OfrddiEsjot©edd dzd d30 ( Br an
1985)

! PROMETHEEIV-COH O ftsfMiss" " d dzj ftcd SdHOdz dzdL teg N |
1984),

! PROMETHEE V-COHO ffjlsts’ j M4 ¢ d3j dals dzj G tc O dzd Y dz
Marchal, 1992)

1 PROMETHEE VI tw©ifftejL jdzsOyd O RP1IBMNE 86 dBSL G

PROMETHEE ®&jktsHO fMdazyd LO tjhOs0O¢j {§tetss dj
Odzlsj edzOIsdo © B dMOdzedr MO odhj OltedBlkzISO {tsls
Odzls j e dzOIsd o Iz.

1 sfmszf OC dLBBtO dO ftedroOl?” dod "  J Odzls § tedzOls
Odzls j tcdzOIsd o O, Ef fPtegH iz Odzls j edzOIsdo O C° sd3 dzd
ftcjHMIsO?” O jWdeOMmdes tojh j®4dg (Ehrgott et al .,
ltejHdzsMIsd OdzsjtedzOIsdo © 5 O E L OHOIdR ¢
fsHOLS] LO o9jHMBMBIOY ] Odzlsj edzOIsd o O.
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yifmsts My HJIDh O O aB@G th] Odds]j ki@l d PO & J H dzt
Ctedlsjted 23O, HBEG? Qatithlzly Jusd2OI&zd adf) C 56 HEkzEBCE

ro Bd i ftsedzjdk jhdts, t(obktejBdts “J ke jMmlsd
2005) fSHdzsfydzss:

l.sHtcjHdIsd Isjyddzj Stdlsphpewedd® (bBe. cAi hbori mad
2. 20 tcOo dilsd dqLetste WkdSyd 4 ftjWittidyd J (Is°
[ jbsHO PROMETHEE ©H bkd&OLd& R §SHOSOCO CttdH!
HOIs] OdzsjtedzOIsdoj d LORIsjoaO® HO M MoOCEd Ct
siged (ftod wiBE " § Mk Meadnms bixddd ° jHBEOCO
miHOd tH djHMsOLO0CO0 Boj dJIstsH] 4 dad f sMls
Ctedlsjted Ed3OG, L O hIsO Mj dBsyj Sttedmisdlsd AHP d
1 Stej H SHte] ' do O O ©jyxddd SCttdlsjted 30 §tedMml
ftod Wit dzydefsj His3d de@tigdt ¢ argldgiagegts " £ " jJ 1968. Gt
tcOL o d 5 RO ROWw O j Odzls j tcdzOIsdo ©® ( Br ans,

ftojWijtpPd jj WS yd O ttOL dzd<¢J dL daid'ble o tcj H dzts
csotsted 5 bz k£ St stR3@RgEFE0O iz Otzkg ttdzOB dzs
fs §dlsO¢k tsHte] ' j dzts Mardshalf20Qptcd " d30 ( Br ans ,

P(ab)=Fgd(ah g "ablia
¢Hj d(abOL &zdS O ot H des B¢ Ddds | fipdz0bdBy S § L
Ctodlsjtod kg 1 s b dats:

d;(ab)=g(g -g(Hh.
0¢P (ab) @

109 jHjdes 80yd LO Ctedljted kR S$t°d fMj &GOS
Hedatyd O fuR(abekgddatig b i
JejHdd@ j k& ddesjteoOdzz [0, 1], f§ted ujdz Mk d

P(ab=0 1dBO fejwitejdyd 4 (c
P(ab~0 4 dzOB O ftoj i jte)dyd O
P(ab)~1 mo§®ejwjtjdyd O

P (ab)=1 dlstedSlsdO ftojWjtjdyd’
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I sists™ jJ twOLddydlsy WEkdSyd J HtjWjtejdzyd 4 HJ

Ctedlsj ted " 0O, s’ d md BsG Iz CstedMmisdisd L O

(Brans, Vincke, 1985)-sB tzd\Wfi@sdz@zd§ @ 4 detisg dz@zd dd

d 10k ¥E2dityd 0 ftjWjtejdyd 4 (vOBJjdZO 3. 1) .

108 8dz dLBtSIEO BHESO OGO E<j WkdSyd 4 LO Mo OC

HES Ho O f OttOdRR] stc® BBH Isted BBEk<O:

1.ftcOc dqdzgH W | tofdaRIS de igIOd tc©@q )Yz € © otcj HdetsMIsd H o
r{ MBOtO L Odzj 3O’ d 9 t53,

2§t O0c MmMistesey fiodpd JdgQ dde QL &edhp9Q O otej H dzsMisd
Cs'" k2 r{ MBZOItcO Htsots? dzsdz L O HBHJ &z § tsist &z dz,
3.fteOcE MO otwjHdsMmisd dL dj' & Ayl O HfdE o 5o @
WldSCyd ' d fiwjtejdyd §.

[od fRPEPRBIBO & jSCdtsdimcd L d&Z2OYyo® L O tOL d&dSk

BystsHy St5°d qBO" ' 2 Isjrddy¢d COttOCIsjtc (OGBS

Vincke, 1985; Oberschmidth et al., 2010).

vOBjd&ZzO 3. 1. RLBSSt oteMmls] Ctdlsjtcd 230 d W zdz¢

J ehisoh sj ¢ CtdAabdSyd O ftog W CBiBO HJWJ(
€0,d¢O0
. P =3 -
sdy 1 Osds Ry
€0,d¢q
; Pa =i
sdfg 11 soalL| Ry :'1,d>q q
0] d<oO0
vdf 111 : stec P(d):fd/p,0¢x Py D
dzd dze atcdzo d3 1 tc ¢ ?01 >
e0, d¢gq
sdfV: 1deo ¢|Ry=il/2q<d ¢ p.q
f1 p2p
e o dc¢q
vsdff V: stdls fd—q
e atedze fte|Ry=i—— q<d @ P4
foHtlzYyj e dd d dzH [
[ 1 d>p
sdf VI : s Gecaf ds e —1 e dis?
dzd dze atcdze f tce =1 © )

RLOTSte: Brany®y, Vincke (198
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vizhsddz®0 tsfhisdn Ctdlsjted kO ‘j HOKO CtH Br a
tOYUkdzO® j ddzHjSMO fejWitejdyd j, St d o HME
WedSyd O ftjWjtejdzyd j HBBd jdgk &0 MmdzjHj<d d
fp(ab)=a w *R(al
tp(b.a)=a w k(b3
TR
plab) i S zid@Es j Cf (o % jt] dald  $H @Edsl tcdzOls @ ozl | to dzC
pba) TSk Od ddznj Cf ftoj ¥ biej dey desinlz O ddOh OUBIY doatz
WilkjiyddO Stiflsjtd kdo
Plabiote) ndastls 1o ¥ to]alzydsnjdasis jdaot@isizise) jte dzOls f o
PbhaiotjHndtsimls §tcj W] o]y dsHidesans jduddz@isirisj jtc dzOls d o |

sz Hi<d SBLOC “j tOykzdOf jf (asd Jdido disds datisd Ols ts

8q’hchf't¢£§f)HO

(9= 4a)

X A

r(a)=-a Axd

1 sLdlsdoded ¢ cmotted 5 &s<d OdlsjtdzOlsdo j,
sMlsOdda, HEC S O0BTH dBEEMlE Odlsjttdolsds j,
sMlsOdzj OdlsjtwdzOlsdoj BS? ] ©H §sMEOSLOd] .

[ jlssHO PROMETHEE | dO ofdzsobkz dde¥ stedBOyd "  j s
sicck<kz  j Eklote' o O' ] HjdJBdyddr ftstcjHOCO OA

¢ & (9> (b df)a (f), b

1aP'b lzctsdzq{cffs()af*()o()b(ﬂ), a

; (9> (b df)= () b

1at 'zf-rsdzor{cf*ué)af()o ()s (@ a

o (@> (b df)a (). b

oo e s Bl L G w () b

[

¢y Phkd Rejnisds: fejW¥ittidyd O, ddHd¥jtjdyd O d
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PROMETHEE || ®&jlstsHO ©Odk:dttd OdlsjtdOksdsj dz

&j cOlsdo dzse ksCO, Cs'd Mj dOLde0O ydfmsd Ist
f(a)= 7(a) - {a)

OO Minf 8O0 dgQ HHEZECO dsyj HEedjlsd bkSsdds

PROMETHEE |1 ®jltsHj, dzj dMC? kuyd dd stedBOyd "
f 2y © PROME T HE Bberschdsigitistsiy £010).

3.2.2. ELECTRE &jIstsH O
ELECTRE W&jlssHlkz yd  d ElGNinatenzEtGhoif Eédisagt la s H
Realite ( j d&z6. EIl i minati on and Choice Expressing
dLBtstedzts fftcj HMIsOo? O j] Mlse OtcdesMmisd, cOLoadB * §
ftes® j ste dzO Uhd wfeirmd t GEURCH) dzif & P JAMFADE.
1 csk®jr O ©OLoatS j 3 SO dBIIstsSH], HOdzOM f tsL dzOIs§
dzj HsMIsOIsOC O fYoMmMists’ j < MARE ASNH [ MBtHKhakd|iel o @5 @n a |
Recherche, et de SEelection doActivlit®s Nol
dzOMmls Odzy MEkteL dZ2Oje|jaHddal.g 2A005)ELECTRE Iv (electre one vee)
Cs" 0 ELdBO E tsBLdtt LOBKBGO® jdd HtOGc; ELECTRE
ELECTRE 1|11 CsH Ct' j -G tcddssiota]ddzCz dfOf t=ls o] @ LOd {f H
tcj d&zOyd "  0O; ELECTRE |V COt ' @BBeHz2O0EQ ECOREJ tef)
Odzls jtedzOIsdo O BjL EZLdBO O E BBLdt SSiWdyd"  j dzc
d ELECTRE TRI (JjJde. electre tree) GCOts ° JjHd
CstedMmisd L O ¢ ZoBdE@ IS O bz 2tc @udakd ydilsi ¢ Oljetsted
o] ®&BjbstsH] CHBicdizsdlsd L O dL BSts, tcOdzc Jtc O §
tcOL dzd i3 tsB dZOMIs d RO, COts hiss Mk hEdkOtemlsots d
N do tsls dad fMted H d dzd d EftcOo? OF § otsHdzd &3 t6j Mizts
ftots” j SIsddzO, ot d&zO ddzHkzMmisted " ©, ©teOdzmyf tstcls JIsH
10 RBIBISEEGETRE ° jJ ¢ Ot-Qleingtd.d2RUsS)] ydzts (
1. dzj sfratsHdzes “ jJ] SSHtejHdIsd Ijyddai Stedlsjted  kd3C
2. fsHtcOLEZd3j 90 OctejcOyd £k tjLEzdzOOISO Mmodn
aggregation method),

filstc Oy Gurdpéa® ( j dzc .

Disyd OYykd® Y DSl j tOoydsddn dhis
| &g dzk

OperationaResearch Societipsn dzis o O dzO 129 7 & .
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3. dzj HsMISOISOC " JHdzsE Ctod Is jHetHS dz@3Od Is ff)j * @ 5
{4 e BOdtsd3 Htclze tsd sy d lsigL Oy s (Biedls sH O)

4. fstejdes " J EmMftmisOodisd BddzOtedzj toj dzOyd*
relation), hiss ftsHtcOLE®Rj o0 Eftstej' do O j C
5 fslstejBdzts " HjWddzdmOld fBOGCHFofr &BLd< o
sdzd s dzij L dz2Olsdzdr ©OL dZdSC O otcjHdzsMIsd GCtedlIsj t
Bsyd EsdyoOolkd dZO0 CcdOyOdz tcjL zdzlsOls.

lteddzd S sz sty J°O HoOJ O0¢yd -  J iz f Otctso d B3O
ftojWwjtjdydj a:
Q) gqdzHdW jtoj deglsdesmls COHO Mk Hej OCyd' J * JjHd
B) Mfsgd@tcjdyd O COHO oMb’ j  OMmdd t©OL dzts
Hej OSvyd’ J,
) MdzOBO ftejWitejddyd COHO Hoj OCyd ' j 6C6°J
L dz2OYyo ' &, 30z dgd wWlsd Of MBOdzk s de@etst tc s | & PdzzE
Ho J OCvyd  j,
H) dzj f sCPHGo Hfjls f sMists” §] =~ OMmdzd OL dzsL d L O
T dHA&OC), ddd HO f§shissdP " Q@ d&d heds d st
0¢yd 4.
[ i stEAECTREIf toj HMMIsOo ? O tsMhdetseo & Mo d FELERBRE] Hdzd = 9 §
ststedimisd Mj L O dLBtK OdzBj foaPistded ) J QIdapo fzd ¢
miz:
1. 1 96kz7 j &&ach, @, ..,atd ¢ ted s jo=(tf,2, z,g3Q..m},
GHJ Mk IsjXddzsjtssCjtafjlo|igd] zag@dzz Oyallz Os ©O&ETlz | dz2O
Ctedlsj $d SE@dzlsdIsOIsdeo Odz d/ doag | € p 1© iy iy WY firisO dz)
ftsyjlsdzgj &BOtdy) BHEZzydeaO“a, HdBjdd j nl m.
2. 1 By sdz®@ BOtedy® BHEZEYyJo O © MmJ C o Odzls
Ctedlsjtcd B3O CoOdzdlsOlsdeo Odz. 1 sMmiskzf OC fHBOL 2
Ctedlsjted RO (HOI dO 4 dGigezy tc, ¢ 'Odstec dztff tcdsdfy 5Ot
otej HdzsMIs(d .
3. 1 bBtedOdzdL Oyd QS 4Oy ¢ ses@dasMgBlstedyj ¢

o toh dqic@njlz dzO°¢ j c{ja%@j@mﬁ ;
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[ dzj d5) delsd dztSt5Odd L 5o Odzj N __?n’%_):z.sq 1) HsBe d do
a ga

4 . t Oyl gz® ¢ gz € Jj dzstc B3O dzd L 59 Odzgz©® 3O 1g tztf g |f )

foj¥jtjdyd © HodshdBy0 GSHEES ] mfEEe djme ©o

‘g?:le, d ftojlsotsHdz , dzfstcdiOuzfla Go®.dzj KOItedyj
5. wfttseotsHd fMj kjMmls MO kOMmdtsifsEsod el j fils
kOydzsflsd S tdkhlaOPyYEOE § ®68 ygh @OS 5Q'H,5BH®OH ¢ 5 dz
ud i My § SHtcOadedijjo Odzts O Y@ ', ®Ho WSy di il fese j toC
O ¢ d&zO i dzEfiPEfzOdizsdgls . | ON Y o) s e  fs@dedeO filpdztiem s d ,
f Oteso ©®© OCyd O dqL f§syjlsdzdd BOIstedyJ OFEmdziz yd o OF C
10 Ctedljted kds Isdfo dsOandddeanféjwz%jé-Oxd: ¢
LEBdJSs j SCtwdbited Bd kdfO ddddddLOoyd’ j,
s ={il% ¢x}.
10dds My BHE] 'k MCEY swidte dzj dpic ddniiss ndsdS ) g d
o Oy WS ={jlx <}, GHdashdes L0 Cwdsjtd kdj dfo

NS ={ il >x}.

6. o' 'k fj jodzjBjdesd EOEdyj MOG kO dzs
ROzH | 1B d&zOMmdetslsd Mk J dzj &3 dzlsd dBwBOSttdyd MOE &zOMmd
fplz § dzj &3 delsd dBBOBtd yj dzj MOc dzOMdetsMmisd, dzO tsMdatse
ddeH j ¢ MO PG dzOdiAs@)ddrO M dzts ls d
O zls j tbdzOg o O % j 56O b 15 Hakh b s diB SO D) i dz@ 9] o &
c(ai,ak)2 pdd(aiak)¢ q

10 shdtsek MCkiso O MOc OMdshEda.d o ¢l od) dit,
ddzn § € Md ) OEKEO Mdztsfysic € d  dé) i O dizOjdats i@ e dzO f dzts |
HsBd O COB MO kjyddd Stdkped <DEEd]0 * § 6 dzd
o to j H dzts ) Isag ts ¥ &zty ftf datp :
e(ik)=— W (8.8)*WTag)
W'(a,a)+W{aa) +W( a g
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GHJ " J:

(a.2)i Mz BO Is j % d dzbte dy's H BO S ueq (89>my(d) o O d

(3,a)i MO IsixddO0 Moadn SCtdB)red) kO LO C°j ¢
(3.2)iMEdBO IsixddO0 Modn Ctdiglitgffa) kO L O S5 j o
“(a.a)+Wl{ag) +W(agd a w i,

s O &d dzd BOdzdzd Y ted ~ o Olstd B Yztslzfg js  MnfiPec QZOM) datstinsH dz
‘i BOCMd BOdzdzd dzd o 5 ) O6 dzOMss(ijhy Kl (Drdkstein, sH 1,
Ger shon, 1983) . l <O otcjHdtsMmIs dqdzH j € MO MOG dz
ZO oj<k MO zOMdsfls.

RAZHC M) dzj Mo az@jfdsslsfd My HtsBd O dZO Mdzj Hj<d dzOyc

d(i'k):maxj(g,-(z)- 9 (2))

+

W
W
W
w

HJ g

9;(3)iotej Hdetsfls Guilsq tComfsigfjotgd * Iz d3

g;(a)iotei Hdsls CollalsQ wWWOEIEptgd & d3

d=maxg;(b) -g(a) "4 BOCMdBOREZO ©OL dd ¢ @ dake jsH des ils d

fd Ysteing ¥t Ctdlsjted EddKBO.
7. uvbkot' doOF | jdzj Bj &zOlO BAshE ARy dfj Qe dzO f dzj
[ dzj 3j delsd BOtedyd MOQK)dBdz] d OB dz® g Hizsfls 0
LOoadMmd ftsH otcj HdzsMiIsd c(dkilzd § SHnt©d - ) O & &z by dzts My IsoffdzH
Moc &zOfdsimisd Cs°d fMj HsBd O COt Otdldjlsdr
106 A0 dath 1185y C ot Haa )
aiak a akn(n-1)
LEBddSE “ JsOnH@ (‘ij kKQ(iQ ko) &ik),<chk DezBlijdzl. S OHO * j
[ dzf &3j delsd BOIsted yj dzjiRcdpOdyinz) d dz@lsizf dz®tq gf H gats fyls
Cs° 0 LOodMmd ©H oite]j H des bk d d dzte § & B Ols WafniPO & 26 figel
d&zj MOc &zOMmdesMisd Ct5°d Mj HBBd O CO Otedlsdsjls

Gz 06 dzO itz s dd= s: " Fas S0

ai.ak = akn(N- 1).
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LS sdzd 8 i S BPODGK=], Hzths ) @EGK>d SjOH OK)=).

8. [HEj' &'k Mmj jdjd&kjdlsd &BOdyj OctjcO
J dzj Bj d2OIsO BOItedyd MOecdzOMdzei d . FCkxtDGhK).J dzj MOG
LS sdzd CEKAPEK)  j HdzOC d 1, Laidz@usf dzd@COQ P &z G

9. RLHOO O] 0OC¢yd ' j ¢80 HtsdBdddte® dzOH
RO j fyj?ddr OSyd O j ftsfdjHcd StOS. ¢
toj L zdzls OG(IKIKDiGkPL,0 “j OSyd O Ct5°' 0 HsBdddtO.
Roy d Be9Bcsnddglz BB ERE]I | ®&jbstsHkz ¢t 0O
fslsfzdets ©OdE OS] OdlsjtedzOlsda® (Tzeng, Huan
fsfmists j] bted OO0 MdzZOEOT O d Hoa O fwOEO dzj Md
"0 " d "fdkoBj" tjdOyd j eodhjc¢ ta@bssd® €t O
(vyefd<, wbkCdtsod<, 2010) .

I stejBdets ‘' jJ] HiWdddMmOlsd Isted ddesO® MdzoecOS O:
sBj ozjy 0@, £ feod ol €04'dl oSyd'j dsck fwdy
dzj S5d3 tSH Istefifdzthf§lied O dOg dOOL dzd S &2 ° j Bis:

0) odMmtSk cfi®)é omdsls:

B) §tetsfmj ydzke(iff)d 'z0mdesfls :

y) ded Mk figl.k)&zo i dzts fls
1l stejH Ited dzedotsO fMdzOE OF O, d gdhistsd 9O HfoGDts HRD{COF
ftodf OHO dzj S5 BH MCEZYftses O dzj MOS OMdetslsd,
d(i,k)¢d"'d B) odMmtS Od(ddk)MHde dzOMmdzes fls :

10 " 0Ck" tj&Oyd & odhjc ©OdEO Sstdmlsj ]
dzj HfdzOEe O O, CGEHj BstcO® Bdlsd LOHBeoaw? jdz " jHOdz BSH

O) bkjffls MkZOec0O® O °j sk}, L @H tisg) thls] iz SO
ftod dzd Ydzts L OHtso 57 jdfak) ¢y detffetfs ygirdgz jj L OH 5
) dzwd(i, k)2 W (i K d dzd

B) Ijifils Mdzoec0® 0 ‘' j { dikpgdss: d(i@as? jd ¢ O
sifls dzj NdzOc O 0 Mwsets WAk i) dz, cHj 5OC
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10 "MdzOBE" W6 &Z20yd £ odh je tOde O, Ctsted Misd

dzj MdzOG O° O. Of @] ZAQWFYdSC 58 " § Isj Mls MdzOc O O |

dzj MdzOE OF 0 ftod dzd ydes L Owcfib)&e j dfik)ad .d eHy

W~ (i,k)2 W (i K.

10 Bimdtselz twd® jHoglets] dzO j md Hdtej SIsOdz d d

tcj HisMdzj H 0¢yd O (Duckstein, Ger shon, 198:

dlsjtcOIsdoaOdz d MOMss " d dqL Ited CtKOC O:

) fsmisizf ©OC SHte] ' do O O H ] Clisdztsfc Mg © dac @ dLy o
d zd &3 &z0yd " d OFC ydfdzdptec @ tsdzdf d30] wWazO HiISEERZ ¢ © OC yd
2) fsmiskzf O¢C Htej' doaO° 0 ddydeiEs §dtg teCdpgtiidf o O
Jd &zd &3 d®Ygd dO St J dzj HEBJddteO Iz dzd ° J HdztsC
3y sHtej ' do OF j § 5dz0 yYwyets Gdz0 CtppdeEs o S Onddte j& Is dztse
tcOdzc O,  tod dzjydgsyds W tstc dzlz dzj

10 Htej Slsdzd d ddzHdtej Clsdzd fsmiskzf OF¢ Htej ' do C

dlsjttOyd 0 £ ¢s'"8° Mj O0Cyd O jdddBdddh j, tsHte,

dlsjtcOlsdodzes ff sdz09? © HBEC md dzd Flseo tcH j§ fted ts

BOC Md d30 dzdzdO yedtc ' GHIS|SE Otc©® S Y dztsdz e OL 3OS tc O dzts

33/ jsBH] LO GBHi] doO | IlkjyxddO Stdljtd kdo

t OL &zdydisd ftedmskzfd My dBseck C(tsttdMmlsd L O BHi]'
By k2 S8 dBBO0 Mz O)f jsesH @ sdfd@ defO, Y dgibiagiddedm t¢ Ols O
Square- LMS; Tj ndzgd € O tcOdzc Jtc O O dz0 tsMmdetseo & fdzd ydats Ml
Technique for Order Performance by Similarity to Ideal Soluti@®©PSIS; Entropy,
MisOdzH OtcH dzO [H Jsasdi GOYJO OfsHtej ' do OF § IS4 3 ddzeO© dzO
dLd3j ' & HOIsdnA CedlsCmdt EdzDa i dzp o fCtiteria c e Thr
Correlation- CRI T1I1 C) , Mk jJSCIsdodzd ftedMmlskzyfj ded .J ssH |
Direct Rating Methodf j ssfi®tcj 'Iz * POtetso d &3O, J dze . Pair wi s
UJrardzdC O Ct5° 0 5 JHASMISO? ' gle MultsAftthipete f  tc O dz6
Rating Technigue S MART , Del phi B IstsHO) ddzd ¢ tsd3B d dzO Y«
ftedmMskzy © (Zardar i et al ., 2015) . L Botsdy tcOH
MsOdzZH OtcHdzZO Hjod Oyd © d &jlssHO ENTROPY, t

34



ftstcj 'l *f Oteso d BBO, O C(tdiBddzso Odzy Isjyddaj Mk
(2013).

3.3.1. [B iSldodzi BIISBH] LO tSHtej' doa O j Isiy
3.3.1.1. ENTROPY &JjIssHO

ENTROPY ®BilssHO Cttdimlsd Isjitted k2 o jtctso Olsdets< j
C' 2 ddWstthkOowi ) QdiMOR @) g  HgGe ) ' £ 2 dO tf
dde stedzOyd “ § ENTRRPP Y. ORBJUsds Hji GHcp et @EQ] f toj
st BOdzd L soffpld d z az® j Hzde®y):f 5H Ol OC O

1- Ej .
W ="7——— | 4..n
aizl(l- Ek)
é.m ~
ﬁ:@nwm&mjrn
plj = ):;j I 4,...m J £.n
a~i:1 j

Hy Mmk:

Wilkjydd® ¢t5°0 fj Htsed O ftoddj dsds ENTROPY .
Ejiddat stedsOyd*° © ENTROPY &jlstsHj (otejHdztsfyls J dzlst
P T deste 3O dzd L 50 OdzO o tcj HdelsMIls EZdzOL ded~ fBHOISOCO
X T 2 dzOof dgaf Ols O

miBtets' Odzlsj tcdzOIlsd o O
niBtes” Ctodlsjted EXRO

3.3.1.2. [JjlsH MIsOdHOtHdz] HJjod Oyd  J

d4lsOdZH OtcHdZO Hjod Oyd © g MmMEke  jSIldeded HtodMmls
fMdzd yOdz ENTROPY jIstsHldd @drls | to@B calzO o ic® H wzBIfd

sHtc] ' 2°] ¢ jesolz Isjyddaz. vts Ldz2Oyd HO <j Isj
Bdzdyk O ESCtsddStt e Odzls § tedzOIsd o § gdko & fmdz
Ctedlsjtced 3O, d BBtodkzlsts, IsjyxddzO <j d&dslsd B dzdy
fdlsOk BHtej' jdse Stodljted O L dzgOYyO  dets tcOL dzd
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ABtodszdzj L O f§ tetste Oylzay dls jfipisdoddgH Ctcteididy ) Bid] alds@ y d * J

S
W = ] 4,..n
a 45
& - 0
X% 0
s, = ¢ ] 4,.n
m

HJ 4

Wilsjyxddd SCtodlsjted k&0

S;iMlsOdeH OHdzO Hjod Oyd O

X;T otcj HdzgtsIls EZdzOL dzed s § SHOIOCO (of%jHAdSMHS Odsjt

XifMtejH® O otojHdsMis Odls) ttdzOsdo® L O Stdlsjted ko

3.3.2jC¢Hmdzj BjlstsH] LO tSHtej' doaO® j Isjyddzsj ¢t
3.3.2.1. [jsHO ftej' j°0 & §OLse kO
[ibsHO fBtj' jS O k f Otetse d B3O j ( jindddn.ls OB azd r wij stse
BjIstsH . [ijbsHO ' j°O k fOtesaddkO fmj MOMm
fsHicOLEZB] o OyfFoOdzEgWOdBOIsdodzdr SCtoedlsjted k&0
Ctodlsjted Zd&3d tOL BBOteO" k), Htodd3j desds tcOL dzd yd Isc
Csted MiBGHEO MO d dzlsy to(oO@A[JBFRO tsH. 3) . wdzijHj<d ¢
BOltedyd PHEgHI® B kdzj M feitcjmcesdfyisQ € £Qs 6]
CiBf OcOIsdodzi ftetsyd dzgi, BHdshds, sty j* 0 Cid

eall a12 a:h

p=gn 2 o

e: Lo
ganl 8, &y
stedlsjdield "fipj ¢ tstej HBSC Adrid Bip fatk@ls otdztdrs LjdzOROES OS a
(vOB J2zZOH B . Mj o0y desfls ° J Hdztse Cdgspylsij teod |’ tdzeddibdz dai=O
dMS oL Okd COt: dhmlsd L d&OYyo' , MkOBO HEdgddzOdlsd
CoOdalsd W d¢C k' §H & tisctopfid;) jHzdefs M Is d .
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god jdzj 3) debbf @Ol tef{tsf dIsd o dz o toj wiakts M lsigP,ls teaf jg J
d MY wHd * OcagdeB@@ricly yd § tots ydzj ot Hdetsfilsd  j dzj d3d dzOk
Hd ' OcaHaOU) j dzj Bj delsd O ¢ d&zOo des” HJ ' OF f5dz0 dzd
SHdEHEEs 4/3.2a 1L 0 MsjGLB.N I eEEOSEed YO L 0o dfd

Blots JABOAEDIs O ndfOlsmdEy) £ J M (B[RSt dLtcOL O:
ddzjHij<d CB6OEC ' J BHtj' doaO'j Ijxddo, Is°. tj
otejHdzsMIsd & dJdzlsjtoOdzz [0, 1], ftod d3j detscds dzj
ste BOdzd L Oyd * J (matization Methatli ANy e ®pbBtsHO Mstf Mise
otej Hdetsisd ( j dz@ . EIiEQVe n v edzts ® @ tc (NbeDtdiinEds ¢ d3j Is s H
CoOHIOI O @arittacic LeabtiSguarésdethod LS) (Srdjevig 2005):

0) [jlssHO OHdldoedzj dsEROEIL OYd " j .
ro Bd My HoBdeE sgnpOlftstistcf Bdets ~J § SHJdzdlsd jc
GOt Bssd j dzj ij 200 Isj Ssdsd) (dstedoddL o
jdzjsjdadsj g Mz HEHOd B MoOSk tjLbdsk' k<b
Bles  j &3 jdzj ) dzO O 8] Cdzsdzjud [OdD fesyjHEEO

S . 10
a” —_ n y |,J—1,2,..,n, W__aa]’l_l’z”n
aa e

1) [ JltsH MtsffMmlsejdedr otej HdzsMIs(d.

SO IsteOy jdzad o Wigtsiej t g szt Plsd o j Clistc st f
kOl tehf(yJaat y, BLP 8fiPj) . sHigjHdts s O° o j Clstste, dzd dzj

Aw=/w, € w=1,

tcj"N 00O Mj Ot HO Mj HBBd | SOt ARBOD R GHRBOJGdO
[l Stde dilsj dzls ©ntz, s Of OY /ttgls dztf S Mg O dzdz® My ts o fyle
ptejHdzsMIS L O dzgj Stsdat dMmisj dzsdzge BOIsted ykz Bsy j My
BOtedyj, dsttdOddLEz z<d fkdkz ostkhksO MeOCd Lk
cOLdZdC O dqLd3i' 2 dsttdhzOdzdL so Odzd A Medzk®O E Ho O
syg8§0dzj otcjHAtsMmIsd.

ro Bd My ftseojteddzO Ctsder dfMisy delsdetsMls §stey ' § ¢ O
GjLEzdkkOO, (ot Mj JLELOYUEZAGOs O ddzHjCM Csde dF
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f sdis<kz tsBttOMYO:

Cl:/max_ n
n-1

HJ 4

[ i B3OS M BOdzdzO Mtstf Misoe j dz@i eotesty ‘H dzff fipls d3jos2lec@ y 3O |
fstej ' jJ ¢ O.

dglsjfjdz € tsdzL dORIs (| getledzismisfonsi st ency rati o)

C tsdzL d Mis jOdak ddssimds.d ) dzlz yRO( jakze. drda CRIPBRII nde x )
ltej HdeAMIsL O t©OLdg WWjHBO ] BOtedyO Hic]j ' j dz2O
ELst¢ O sH 500 d 1000 MdzEyO des ¢ Jj dzj ed MOdzed n
ftocdd3jtc, LO BOdykz tjHO 4, MdzzyO dd ddHj ¢h
CtsdzL d Mis jORRIs glzts By Is df O .

A) fGedIlsOdimMSd B ssH dz2O° BBO* dr C 9 OHW©OISO.

[90] ftsBdjdd J 90ttd Oyd O HJtj Slsdse 3 IstsH
Least Squares MethodsD L S) dq &BiBBHO slsjyO0dzdms dzO° BOC dn
Weighted Least SquaresWL S) sO¢ HO M tjh e i dgis® gz &3
sflsddi3dL Oyd " j:

2

minDL(w)=§ n'a'glnaﬂ -(Inw;  kw; ) ¢
i=1j 2
ftsH EMdzscetsds HO ° j:
R
Ow=1w>0,i=12,..n
i=1

UOB j &ZO 3.j20.0 SpCa@dy® o) Ok do dzs¢ L &zOYO‘ O

1 02O rdWdddyd: {B OMN® %]

1 RMistsé L dzOyO'|r 90 j ) dgjzdzlel H j dals d ydetse L dz
RMCEMseats dqdzd ©OME' do OF j
RMCEMlets ddzd twOME' do OF j

5 |moco HEed&ddod

jdzj Bj dzls E SHdsMEZ dO Hik
[ 4 BdeMisted tc O C oo
7 H S i dzls dzts ) ks [ 5 d3d dzO dzls dzts iy Is JHdzsSE | dzd

9 oMk dz0 H [ sBd Odds dzsmls &0 e dh j& M

2468/ | botjHdEMS) Skt BOd CBf esBdn ddd

R L 9 Sdaty(1980)

38



OB &ZO 3.3. soO0dsdW¥dsoOoyd O SolOdmtzPlsdo dzds €t

Saé’lﬁq;gl st wise( feshi| °°% shadiudy cedl
seOdsdlsq 1 3 5 7 9 ®OC M &d I

5y dz0 | 9 7 5 3 1 B dzd d3q L ¢
RLoaBte: yvkid<, wkCdtsod< (2010)

vOBJ O 3.4. JtjHdRIsd MdazizyO dsc ddHj ¢ MO

1] 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15

0,0/00(058(091,12(1,24/1,32(1,41/1,45/1,49(1,51(1,48 1,56 (1,57 (1,59

RLOtSIe: Saaty (1980)

3.3.3. RdElsjctcOdzdzgj dBjIssH] LO tSHtej' doaOT j Isjyd
3.3.3.1. stsdi3Bddzso O j Mk jEldodedr, B jCIsdo
sdydded Stedls] tetdH 2 j30d dnd (sl Csd3 C5° d fSHtGOL
sixddzd ¢t j Mk HtsBd jd COB tjL EzdzsOIs: mMkzs
B JCIsdodzse BHij' JqoO O IjyddzO Ctedlsj ted bk d30
Ctedlsjted Ed3O (Jahan, Edwar ds, 2013) :

W, :W]-g/ _I_V\{)(]"Z/) \ff(l ) /)

2
@y g
WiCtdzOUds® Isjydcdz@ Stedlsjted 30
Wifjge jCldo dz0 ki ddz0 Ctdlsjted kO
Witse jCldod® I5jyddz0 Ctedlsjted k& EO

W iCtste] ZOydsdO Isj3yddd Stdlsjted’ kdo

J

[iesjwdyd jdls ud © fj otjndshls SHtj k' j fhks

1- /) (1-
ftod u4$®¢b@xwf(2)'£20 E.

[Htc] ' do OF j L d&zZOyo " 0O mMke * j CIsdeded r , B jCIsd:
Ctedlsjted EdBO dBsekz<j “d ]S BHyS HdapP© fiyjc,
Hsdesd dzOy BHizES ] &ty f§kzLHOotEy BOtHhdg s j < JME
otcjHdzsMIsd, O Isddsi d Mke jSCIsdoeadzO Isj ) ddzO sH dz
siyddey Stoedlsjted &3O (Jahan, Edwards, 2013) .
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3.4. [ibtuj odhjCtedbjted EgMSC] flsdBdL Oyd  J

[dbtsHi odh ¢ tetfisdststfdzts BipCdi™ § ud? dedj dzeMfilts-d di3d L Oy d
objectiveoptimizationi MOO) CtttdfMmisj Mj LO ttjh OO ] {totssd
ftosBdzj d@3 BOILJ BOdyUUSd WtstedRdzdzdh j ftsdid3s<kz Hoj (
dMmistsetej d3j dets tflsdRdLd k& (BOSCMHIBdL " 2 Jdd &
Ctedlsjted  Ed3d, Cs'" d kL djd§O00 g g Mmidd L ©8 10d toy d & Ot O d
CdzsB Odzdzd J S Mstej Bzdy L O tSflsddBOdzds tjhj®j (0O
Odzlsj edzOIsdo O ftej HMISO? O dzO ' Bts? d Ctdiftesdsdm dL
WedCyd 0, St Mk yimts CtdW dzdCilsdey ftodtotsH j .
stttOyd £ Mfteso sisgBdl Gpd)siz RO s

1) HdWdddmno®j yd?je0 St d i xnjdi fehisd<

2) Wsttd3Odzdzd ( B3O BOIdyscd) wsfdf §tessdj B0,

(Stedbsjted EddmMEdn WERZSyd ©O0) d tcteOdzd yud ¢ O,

3) ftddk) dzO0 sflsddi3dL Oydsdsy d3jlstsHi (

4) f e dg@ONJS O d HEsdetsh j© )] tHsaBOydoBig O

tejnjc o).
ltetsBdzf i3 o dh jyd® dzj sfldd3dL Oyd 4 My dBseck tjh
1) adhjCtdljtcd EdzME s SH&Zzyde O°F j C’ § Cted
ftosctcOBBdtcO © d 2) Jotsdzzyd MSd Odetstedlsdid.

Idhdg yd? 20 sflkdddL Oyd O {§ted B3icdetOdgd BPiSBH @ J o
B0l j BOdUSd Wstdzddh j:

mingf,(x), f,(X),.... f, (%)

xS
fted Uj BRSTtg] MO ? O MCEY cteOddyj O
1 jSlsieS | jWdCOMmdets, HBB]kOdSds ddd dzj HsBdd
sflsdizds LO odhjyd? dzd ftecEdsE(EgEEiess nsg
otejHdsiisd 5 §dOSE B OMe(i=14ndzj dibdedzSqudg® jiz i
otej HdesMisd WkdSyd j yd? 0O, BHdshds oL ddSk j

1 MO jWdSOMds tjhjf j ddods o s B0 OCkss dt
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Modts O¢t xkjS fitaxf susifdsfr< £ (4)L ©  imfLON)sd
1 O0¢t jWdeomdes tjhj®4 ddzd "~ O0¢ 10tjlsts tsfflso

dzj § okisSYq i @Hx)¢H(x) o Mmoo 8o
"dHdesds dzj " J HAdzOC tsisd .

sC k2 Moadnms JWIdSOMdedr tod h j da@zdmjf sde®h d o @ ddc O tc jP

curve Paretosurface).

L COMdudzj BBilktsH] e dhjyd? dzj  tsfilsidEMCAE] " §

C 4 W dyd WgightedsSom Method B3 IstsH O  Trddgdff tdisttd) i ©  (

B IssH cdzsB Odzdetse Ctedlsjted O ( Gl obal Criteri

3.4.1. [jkbsHO CodBfesddno

[isHO (hftcoBfmM@e( fodjleSts’ OHiEOdZOUGH O ¢ j ds
UCosstraint Method) fBSHEBOLEARj 90 ldidL Oyd ' L

f(x), HBC Mmj Htked () d€rHL. Ridy d?H@, r zQL d o O
Mj S bdzH Otedzts d5 Wiy jozC lsytef j liscfiie @ € @5 56 e Odzd UJ © J .
50Oy d i Sfld]dEBdds NI j yd? 0 ¢t 0 ¢ &ond:
f,(x')=opt £ (%

L tetOdzd ygj ¢ O:

f(x)¢er @=12,..kd k, r § tctsB dfjoddef cfelf L Oy d * J

f(x)2eL @=12,..kdk, r ftesedzy &3 BOSYydd&dL Oydqd * §
1 jClEst] otjHdgshs S50 fMji f(6jsishs0s? 0,
sflsdBdL Oyd ' tsd ' jj nyddztdydej W kdSyd

3.4.2. [ijlbtsH Ikijyxddmtdas StjWdyd Jj &zOlO

[dJBH Ijyddh¢drs SCtj¥dyd jdOlsO (Weighted su
odh jyd? dese ftetss dzj BO B(K)sUtsiFiEa Owyisiz jj b j 6 Jsasdbda
MmModr LOHOd~- yd? joo:

f()=&a,w 6%
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GHJ: o

k
W iljyddd C5°0 GBHKEO3090 tj dOld@d=1L dzoyo"

i=1

w20, i 42.Kk.

3.5. [BH]jdJO' ] fttsBd] O SHEZEYdJed O O Ek B O
Bz " dyoO

e d3j dz0 BPstsHEscAKO0 O MtekCllkzdeos | b dzj ol
T jeORd j, S50 ‘j Sotsd ©OHE HjWdddmOdo
2O HtEkzetd Mz 1§ kI tedd @ K] <J d3, AplzAnO dzls § tedzOIs

Lnms

Ki Ko Ki Ka

Al AZ Ai Am

ddzd ¢ © 3. 1. md ° Q tetOHod i\ oo @ ‘te@ B dzj d3
RL 9 Ste: Okl tste

v BB A&ZOMIsd LOhIsdlky H jttsLd j d BEZ° dyoO, f tod
hisdlsd, ¢Ot sfMdaseded yd?> My dBsyd GsmisOesdilsd d
4 LONIdO ftedtstedlsjlsdO, ftd yjBz Mk MO
fsHmMdzdeotsead, Mzdesed) OdkljtedzOlsdoej dqLBj' & ¢t
bedzOodzsds o jL Oded L O MO ftesyif Jtstd j d
Bz dqydedr § s dzOe O.

SSH &BHJ] EZJttO® O fttsBdz B3O BHEZEZYJOI O O E B ZOT
Odzls j tofdzOtfstdpH MIsOo > O & fsHmMdzdeotsead ¢ jdzgj tcdmMOded
z ArezMalpd. 2. 2., ftedd3j desdz ftesyjHbktej B OhC jdz
(2014). 1tts’ dLHoeat jdedm YBHMdZzdotso O E Isted dL
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HiWddzd MOdetse ff e @d @ 5@ dgd dzdf d5O dediz@ dzO dzj S -~ SH d2O0 |
ss¢), d dLdsihd 9 (k& fydzd o ls § Qs wafinud B i 1td] ¢
fdzde jz§ HMmd dzj ) .

VLEBsdzdS s My BHAEZESC] Idykz LBttt @GO L O L OhlIsc
4 20T jW jCIsdeded OO Le@hjls dlis@Ai3dY tste@Hztsie o dzd  d3g
Odzls j tedzOIsdoj BHA&Ezyds O0°¢ O, O Ctwdljted 2d3d My
HiWdded MOdzese yd- O.

3.5.1. [BHjdZJOYy OF BB O su@izlgdlsj] tH jtoBL
3.5.1.1. 1tMmMsO0o¢0O {fttsedzj iZO

md® jteOtend MSE O dff lsEd®k SesHzdidzOy Jhp OO E B dZOMIsd L O
ftodd3j detsdz SCtedlsjted EdsO RUSLE d&jlstsHy MmJ B J
B3 stsH J , C OBl Mdey ufdtemypddzy B3O BHAEZEYJOo O O Mmj GH
el HsSMdzj HO Ectetsy j desfylsd § s9 toh d dzO, Csdeg Mmj Bt
B ssHO CtedmdetsMmisd ddzd dBilstsH odh jc tOde 0.
ElsotcHdIsd otcjHdtsMisd Ctedlsjted O SC°d MmJd ¢t
(fsHmdzdesad). sOB Ctwdljted Ed3d My dEBsekz ¢ sted
ftesyj dzz jtetsL d dgO" nyj BXgh B JBP do OdzO " j wvdedo
ckBdlsOCO LjB>dhIsO (Uni verWalE)SoiO®OB Lipss j &
BsHJWJSOYyd 4 d twjoadLd  J.

3.5.1.2. J[Htj' doa0O°j Ctdljted zd&O

USLE "§ hPdttsStt ftdno O<j doyd] d¢ thegd "<tgulgOy ddsjelsjtst
1940.¢ sHdd&zz, SOHO fj MOBS Ho O W OCktstO Ctstedfls
ZOocde () d HEYddO dOcdeB O ( Lradi | @mli934hF| anaga
GsHJdz) lcoOwagd O Ek USLE (Wi schme® e is,d3ts Sins © & G
ftejHoad O MiH® ] JdHRRAGEM sPr dzOF elzfflo BEO f1Oteyj dzj
ftesMmisstedzdr " JHJddyO (Mdzde ©®) dz2O Mok " jMmlis
WOCIstste® tsH MstcOdzj Renard et al .- Religed 9 . G BH
Universal Soil Erosion Equat iten (ORUSdJER] ditsNg
W stcd3lz dzj :

A=R @ L®C P [ Oha dod|
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HJy 4
bickBdlsOS L i3 dhsO s “gpdldded yd § sotch d dzj
RiWOSIktste jtsL dsdsy Mds®eggdiCdhj [ MILmmLha
KiWwoCltste jtotsHdBbddzdzsmbfn’l j 63° dhls©®@ [t LhLMJ
LSTW OCIstste HEyddzj d dzOecdB O f OHJ dzj
CiwoSCIsste Bd? detse f sCtedo Oyo
PiWOSChtste ftoslsde jtetsL sdzdn d3j 60O

1) [Htej' doa0O ] R WOCktO.
ltcjHdesMisd R WOCIstcO® (Sdhdzd WOCIktste) dBsclkz My
dvan der Knijff et ‘datlgod,( 19®9d @D O0Q tzsHMIRE W aj
f tojtadidd dzd f§ ted d3j delz Mdzj H <J W sted3lzdzj:
R=a @ [MJ ha&d h' Ogodf

GHy " J:

PifMMed H® J etHdh ) Ctdzduyddsd §OHOes ddzO & mm,

al j&fdted MSCd SCosjvdyd jdbs,- 185 OJ&B" dtejy

smdesez 25 dsCOyd 0 E uvtsmMEOdd kMot ' j dzO o to,
l otsMmis stedzO dH M IftafBGoy dz20@ By 4 My droetwh dlsd €t
BjIstsHj €Ot h gt dinlzf sSTdhdicetssdede,n ¢ Otels©®© dLsAad " j s
O tcjHdzd " dmn BJlssHO iflkls: |l nver se Distance
Proximal,BSpl i ne, Fourier Series dIH.

2) [HEBJ' do@®OCIBO.

AOCIsste jtosHdBddzdesfylsd L j 3B dhsO© (K WOCIktste) My
ptejHAEEMIS ckBdkOCO Ljidk?dhke s judddyd dd
fOteyjdzd &OECIdBO 9. 2y TegO 2&Bj GO s WOCk
shded o OF §j d ©gapodm® J tff@tisydddz fteslsdyo” j &
2O Bt dzdds dEsCOYyd OkO, hkts dqLdmSk j o] dd¢
dMstcOyYdoaOyYj HO lsteOyj  jHdsMsOsdd d dzOyd dz
oM sdzsydoj §sHOLS]. Jtddjte Mk OCfyslskoyk dz
Wi schmeier d Smith dL 1965. c¢tHddzj, desdiisateC
1971. cetHdqdz ddzd desdi3ts¢ € B®Bdo jA@s tzgur dzje'tz ald j. § M
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LJ B dh 0O, MOH Y OBOIs | tewtc g O dzM CMRYlstcz S Iskzte L JcC
otsHB tetslf ZMiIs? d o &fids d) , IRP ymkCedBfs d ezt al . (1997) ¢
20 MtejH® jB ftjyuddsilz wujmMsdyo Ljd? dhsO d Hts.
ltes' dzd Obkltsted Mz  BH Ay dztsflsdz@ & diS ds@D  fij @Hste > ¢
fiMEO, JttOrR0O, cddd J BtclOdhCf OtdDd| kd@tc @ L
Erosin Productivity Impact Calculator (EPIGts H® (Viawer et al., 2005;Zhang et

al., 2008; Wang et al., 2016).

ltestcOykzdz s ERIGEdstsHejOzlf Sf SHiIGOL 2d3j 9o O f tod dzd dzglz W

tcOLoddzd Williams et al. (1984):
& : SiL @ asiL o
K =292 40,3ex5 0,0256SAN (2 5
8‘9 %“ *100 %0 cia+siL 2
0,25 C 0 & 0,73 SN O .
3 P tgh MI'Emm
% C+exp(3,72-2,95¢€) © &SN exp 551 22,9SN)° g ]
HJ g
SAN,SIL,CLAY,CiMOH e} O §jMm¢0O, f§wOha, cddd] d kzc?,
SAN
SN =1 ->=
N 00

3) [Htj' doaOT ] C WOCktstO.

J] o O WOCIktste BHtGOY OO jWJjCOls 9jGcjlsOyd” j§ d
LB dhsO. 1O HijWdddyd d, C WOogkk® flj@jHML
sBtcOHdO J f sotch ddzj Cs°" 0 My dzO0dzOL d f sH S H
fsCtedoOyd 3, o] BO ckafidiEolfHed &odOpHBdd@Kkado
1 sfflsts® d odh j ftodmMszf © Htej' do O k C WOCIst
dMisteOy do O 0, ddzd (bbbl o &2 g i dalg Isj ¢
Cs" " dBBO  "J bttOdhW stedzkOyd " © NDVI (Normali zed
LOMdzdo O & 2O HBSHjdzd otejHdzsMIsd C WOCISBStLO toj
shdzseolz ftjeocdzjHO ddlsjttOlskztecy (Tandga®dzktdral . ,
ZOoOyddz©0 L O Htj' doa O j C WOSCIststcO, Cotedh < j dz
dWdded MO° Iz Btots YOdzj 9 tc j-H [zis M IO dtafn dzig olzs | tdfotal)

51 L dzOl € Ofdzd ' j P6ligtntediated iCimate Medalt S 5 d M SCtedfls
MgBzd&zOyd & jW¥jiCoko jtsLd j LjB dhlsO d2O@ ftsdL o st
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&dlsjeObkztej, d HSHjdd Isj owjHdshlsd t©jcdml
Lid? dhlsO.

4) [HEj' doa O j LS WOCILtO.

[HMMadr NjMmMk WOSLtstd® SCt°'d Mk djsifrtsHdd L O
fteddgdi degsd3 USLE/ RUSLE 3jIstsHa, ZO 9 j<d klsdqyoO"
[oteBf ] dBO WOCkktt (ts°'"d SHKELOY 08O EISdyoO* Ists{f
(Panagos et al ., 20A5)0 8Hsts'tsd afO ojd"LiS dEOQEIs t
Cda SB8°d 4 SBtdh<jd £ totsdpGo@Rs® ¢ &Y . ol 1€ ts

Cstedh <j ¢ -O5Afnt AEM fMsWise j 60O.

5) [Hty doO‘ ] P WOCItsteO.

A0Sttt ftlsde jtoL dsddt &jtd ddod P YOSkt
L dh 5O &0 fOHdROBO cHj Mk ftdd) jdj fsls
Lijd3> dhlsO dz0O § OHddzOBEO0 ¢ ts Kadovilflz 100909 Qdzj ad L |
fsHimdzd o ts9 j , £ Mea O Ited dLEZyOo GO tf st tctf ug] Ged
Ctsdzl j oo Oydtdzds oBj 4@OJ  KOwEg @dshEs B ¥ OC s ts ¢
otjHAEEMS Mj EMeO O d b Miky0 b daj ftjHEL JBE

3.5.2. RHjdsd¥dSOyd O dzO" zctetsy jded " d A ("hot
RHJjdzZsdW S tso OF j fsotch ddzO dzO° kEctetsy jdad  dn J
dLoeth dlsd Hz , CAECEfiMfaipd € 50 OF jd&3 otcj Hdesflsd G kB dls
COjetsted " j kcetetsy jdesfplsd, S6°j Mmj ftwdsoLkz k&
LORIkjoa O fted d3j dalz sHtc ' j dzd - B te O d/ d dzd tc O
CzOMdW dSOyd  j tH&HOI®EO hissAMm&zMa [ B dzolS tdd ‘dighlsg te
ddzls j oo Odzd, S dZOMdW S OYd O L Offdeso Odz0® dz0 mj dzC f
fsHjhOo0O% ] ddesjtcoOkzO d Hte. (Lin, 2013).

3.5.3. [SHjddO? ] fttsBdz 3O tSHAEZEZYJe O O E tBd
md ' jteOtend MSd dBsHjdz AHP dj Is zHyjd oHOO IO LEZO tsifB teh{IdG
LOhIsdlsy tH JjJtsLd j (ddd¢O 3.1), 903d d LO |
hilsjlsdese HJjdztoa O O BEZ dqudedrer § s dzO9 O. Jfhisd
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H] dztoa O O BE duydedrms § s dzO9 O, Cs'"' d My d&BsYJ B dz
dzd ldatd' Gy dlz § Sts° 4 Mmd hisdlsdy ddzd My ethd dt

3.5.3.1. [tSHjdkdttO’ ] ftesBdzj B3O tSHAEZEzYyde OF O dzO
Bz dydzedr Mdzdo se O

v yYyd’ k2 dLetttO dO jWJdSOMded dr ©WOHBSa O d i te
fsstejBdts " § MYBEBEQOY OO L B jfigGalyjdsdastd & d -
(" d BSHEKEOYO090 k2 flsjdyd Oz MdzdeosO® LO ' 0ok
fs" Qo) s dzOo 0O, O0dOEZJLO tednm §OLLOBRB]IsOLLO MmJ
ZO twjxdd slsdyo® O, dO tjlsj dytfli & -Raevailpétd dzOdzsH
al ., 2012) . JoO O0dOdZdL O YBHEKOLEKB] 9O dqLHOO
SHdtshdts fsHimdzdeotseaj (SB°d ftojHMSO? O & Odzls j
md Elsotc' ' &2 f OtcOdJ Isted : ftsotch ddzO  sHMdzd e O,
CzmMsdd®sstcOWY M) dBtejyd, twijHd Bttt I 0O,
ssC O, tj dzOlsdoded fOH LSO, SCSiW¥Wdyd  jdas jtetsL c
f OteOdizj Isted Mk Ek Mo jlsmCts’ dzdlsj tOlskted f tsL dzOIs
Mdzde ©, COCB < tsBofgf I9eO HidzL, dz@wiijdzdn zd LEO edzOdzd L £
1.1 sotehddzO (fsH) Mdzdo © (sl1l). [H fwsotehddzgj Mmdzd e
d so0O° fOtORjIsOte Htj Slsdes EIsdyj dO L Oftc] c
ftesWddzO. [O°d HssHmMdzdetsead Mk tMmMjl? dod  d da
CicOIsE s ItcO® O°F O.

A [km? ha]

2.0 mMsddz0 R dHESctcOMNME LAzt j Y JsH( sd20Q .0 Oy dzd * d -
ftesyd ez slIsdyoO ™ O. <0 S dHEEBEtOWMCO e ¥ O
kO&ZOMO o9j<d, d HOjHB] OFgdB] HSEOISY dze®@zd H Iz Y
fseteh ddzy Mmdzdoe O:

_at
A

D [km &m?]

GHJ " d:
aLitedt HEYJdz 6 dzOodse IssCO otHBIBSCO d
[km],
Aifsoteh d&z0 dzde © [ k m
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3.5 Wdyd  jalzs( fesHddiferd ss@zd € 3 )k MAzdeosod dL HEY
CkOo dzsd k&SSO “j 9j<0O, d k ktd fzyo k& °j
SHdShHds GOS0 ‘)] o jtseoOlsds<O HO <j oBHO MO
stoj degzlsC 2 Hits dL zOL dzs ¢ tasWdd dEQs iz > sl fumsts Sl
CteO<k HdMbOdylk ©GH GCslsj ottfhiO d Ctlkj kh<O
Cdeyj delsteOyd  j. stiWdyd jdzs GBSO Mdde O L

Mdzd o O 5 cdzOodztsds ssSlz (Gavrilovili, 1972):
S$=0,195 il
L
GHJ " J:

PioBdd3 Ondfdse 9 sSHEH j dzdzd yd [ k m] ,

LiHEYddzO Mdzde © s edzOodetsdz IssCkz [ km] .
4.1 § ZOIsdodzd fOH IsCO (s4). [0 f OtcOdi3j Is Ote
odMmdded Ctslsj oatrn® d CBlsjy Eh<O Mdzde ©, d HEYC

J, = KV'LKU [m/ ) *100 [%)]

GHJ " J:

Ki¢tslsO o9tcn® fdzd e O

Kii¢slsO Eh <0

LiHEyxddzO Mdzdeo O 5 edzQodesdz ssCkz [ m] .
t dzOIsdoedzed fOH IbsCO ESOLE" ] dO ostwpdied S sdzy |
BOT O CtdzduyddzO oetHy Mj ddWddzstdtO ui wvidkodh s
Csdzd yd dz© o tsHj , ftod yYydidze “jJ otjdii SCtdeyd dzlsts
f OHBS9 O.
54tcjHd fOH (fBBH)MdZzdoaO® (s5) . [ 90O f OtcOd3j Is ¢
iCodHdMIsOdzyy, BHddsMdks tti? i¥0 d fseth ddi M
MtcjHSd § OH @l o BO<j aftdzj HdzesMlisd, d tBtodzlzlsts
W stcd3lz dzj :

le L 3
L=l St L H)eh b Hgﬂkmddch

GHJ " d:
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difsoteh ddzO® Hdzdo © [ km

LL,.,LiHEYddO " jHdddrs dLt~adifmd [ k m]

hijCodudmlsOdzeyO [[ARBsHA dLsadfmd

hiodmddmMe O ©OLdEJSO dLdBj' &z dzO° dedyj bOYS

eOYkzdz0 Mtej H* d WOIH) d dL~dfMmJ

hiodMmMddeMC O t©0WOL &ZdSO dLd3j' &z d@mledh j Swlsj Mmd
6.ulssfO BdWEteS OtdS Qyd s® )L ZAWYOs O tOYs OF j toj
SHted HJdO, i sis &b gas B §f dzts HO Mk ftedotcj d3j
CzoOfmMdW dStsoa Olsd dzgO@ BHtej ' jdad dOyddz ( Rahaman
CdzofmdW d<C Oyd -2z0 (19 5Ft)r, a Wflteejrdzs® € ts * Wisd dadiifiiz® dzddzO * o
COts btsCtsod 1. w©WjHO, ftod yYyiBke MO O jd&5 He O
MfO O jds Ho O LSO 2. wjHO d&OMSO' &z Ikttt d
odhje tjHO. | dzOeaded Iss¢ “J Mjedgjdzls LsCO
Hslsd Wieddsts € © dzd % 4 6 toj HO.
1 d¥Ete¢Oyd 0 fMj dBsyj HBBdId SO SHdSH BE
SsC 590 dOtjHASEG ©Jj<jG tj HO:

_ Nu
Nu+1

HJ g

RbimMstsf © BdWEkteC Oyd * J

NuiBtets® IstsCtso O n tcj HO

Nu+tliptets® Iss¢tsa® n+1 tcj HO
1 O Yy ts mMdzd o dzOG8 d B Oy (fij HtsBd " O COos Otcd Is
BdWEkteCOydtsdzdr MIstsf © Moadnm toj HISO O.
7.0 CSMsktedzO® Mlstsf © (s7) . v CMsktedzO Missf O ff tod
tcJHO d BBdABO Mdzde © ( Bi swas, 1999) :

GHJ " d:
Tilsd S$MisktedzO Miss O
xN1TzC 2 Odz BtisSsoa © 1. ©JjHO
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PisBdd Mmdzd e ©
B.uyi MsoOdzsmls ssCO (s8). J[Jo0O" JOttOd]IlsOte ftoj H
fseteh ddzy Mmdzdoe O:

HJ 4
Fsizyj MisOdztsls IstsCtso O
NuizS 6 Odz Btco® I5C500 k£ Mmddek
Aifsoteh ddzO® Mdzde © k& km
9.6 iWdyd Liddslslzj j @z 6 d " § t6j?JiWO (s59). vldyoO’
kjtej 20 &0 ©OLet " jwtsLdtddn ftsyjmo, Mj &t
tc O y iz dadverftrsviz
H

Ef:3,143<*/K [m &m™]
GHJ Cd
Hi &zsC Odzdzd BOLdM JjtesL d |, C  gsls PodMdO:tsH
H=Kv-Ku [m]
Aif soteh ddzO® Hdzdeo © [ k m
10. 1 J 5 di3tsjoth ts dzth t5 &zth CsiWdyd:  j dals (s10). 1 C

AdHEESELOW Pt §C wEtdijbyd © j d2sO jtesL dsdaj J dzj e d
od<d "4 d cjteibbEapsTSE ¥ dyd " j dls:
M =D 3E [m k*?
GHJ " J:
Mi sttt sdziste®isd tsdzd S5 Wdyd  j dals
DickMmisddz® RdHtetsEtOW MCj d&tej N J
Eri¢sjWdyd jds jtesLddsy jdzgjteed  j tj? jwo
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3.5.3.2. [tSHjdkJttO? ] ftetsBdzj B3O tSHEZEzYydes O 0 MmO
JLGtOH B3 ftoj GtcOH O

3.5.3jRdddm®¢ i yd? 0 d Bseck<dr BHfyd O dL GtcOH
1 sMsOoC O ftosBdz BO By J BdIsd d3dteh jfdm] =y jodg &
yd? joeod oseclkz Bdlsd dLBtStt d2O° BB? j ¢ Oyd - J (
ftcj G@WOHIPE ZOHE MO Isd d3, Odzs j edz®OBGggd " iBsdz@ 3G@Y
f ZOtzis sC 5o d otSHiS|S'SICdSE Mdzd § dethc i3 S s F dZs@ Oy d
ftoesWddzd LO dJLEwGOH'E ftjcttOHO, GOt d ¢ sdBddz
Cstedfmdes” odMmdded, Btets' 'z B jC OO d ISk cHJ
3.5.3.2.2. r iwW@dzed Mo j Ctdlsjted  kd3
stedlsjtced Edsd St d M dBseck Cstedmdlsdlsd L O tO
Cs" dsO M CcEtOH] ME:

1) Ajd2O0 dLGtOHS ] B SO (s1)

AKjdzO dLGeteOH® ] fJtojcCttOHO LOodMmMd B©H d&OLjted O
ftcj CGtcOHO d dBsWtsdksed jJ bSO qdzHdtcd ¢ & dls ®
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1 steOdzOyscj, tJjtj oMy d 12Oy joMmej tg<J d LC

4.1.2.5. 1ljcejlkoOoyd 0 mMdzde O tjsj vt ddyj

v UvOBjdzd 4. 4CIS'kZjcOH @O J HEPE Sted <j O L jd&g”> dh
vtsfdzdWj oj<d Hit fwsothdd MdadeO yddz "EZzdj
mMzijHi<j "EBME] OMByd® Oyd ' Jj: Queicetumtfadgeito - c OMis ©
cerrisy €t 0 M “ O 0O dzO dzO° ° kzdgdzil ¢ fif fizts 1 J daf o @ dg®,
hzdzj = tcOMmlsQuerCedtlsnt pBthacpe (| ©o?> © Mj E odHkz § s B dz
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