
Gen$rooro $GruAu
etor1bfan cferrenqs@rbt

riqGpe$$6il roaflF

qorllullureil paoreil

u6tunurol

porou5gE@6

(UDdDpotr.Du5lgrr-nen

@lnGgpdyal ty$ryn

EU/IS/2017tACt228

cs7928

,;f;rb\. FAC 1308t'i#i lll llllllilllllllllllllllllllllll
J\iL*+iit Project Report
'+i;.*;!1o,i:r'); Libfary - EUSL

qollu5lur$grorp

.bdD6D oalnenq rSr-rb

dlp$gu uei:soro&epe6, @ordrarro

ilR

a lsfp



q$uo{s df,(Dr6r61D

tcrbnor6$l ordrrosuSlnir u--u piGq$Ou L5lryGp*roneo Glan$Loeoo SGry$g1u L5lqGpe$ptl6b

€xoo'oeoLoLr.rri aneuuulgpflu5leb Loofl5 geoalu5L-gair qggfla,sLb grdloflS5 fleoouugeil

o-onorrgt. $udlqGpo$dieoeot 6'DrDilr"Dn{b Glaneoiirs goairGlar$6cbuuLL $eireunu-:or5lair

r-lrypnour GpndarLb Gon$l.ooro dGffOru rilryGgegiSo$ rodp ganoulgaqgrb .srar1ilflen

erlleoorqsqprb: qofluSluoir paora$ gaorgloruru5lgrL116r uguurulo{
Go$6anonenuuL-@on6n5l. $oieunu-reriair o u Gpr6omraenna Gan$Loeoou dGlpgt"
L5lryGpa$$an 5ngt56lr Lopgd s56rir ueudrqacn uSp5lugnoei4b gqeorirL-neug Gpndolb

roorflp poureuu5@ updlqLb erpornsil €tuug$ er$ryGBnei;gb eeunebasr uEdlqLb

etenrodairpst. @eireurulo5lpgi g{GTIGDcu f$t5lei:neur rL:pDtri uaoinq f$u96Dn6ur u(Ouurruo]

groopaorr geieuilr-reri$g uu-rairu@$guur@eneir51. SeuEdi-Dtg USGS, ArcGIS, Excel

GLoairG)r rnqSL-{b6DGrT uu-Lanu@$$ ur--rdroen pu-Lnfl6auuL-$enonGgn@ Gpneu:aLo$uq

$onerurdoor pi;'er1,son, euoflLoeudrreu $meuurdoen bry61 ropgb er5leuonu$$ooeuoBsen

Byorlenen qr6nlrT{6 6r:griur-$ urruoen purnfl6ouur-@enenon. gSuro.l Ctgoflfin urg

Loou?lgofiair greo:puL$pl Geufunrgoiir {6rt6u0rrontr dclpO LiryGprrLb er&agupgounem

ui4$u-rn'a rn,rp5l eugCnigl5t aeurerlLb er$a, ggu$lquqaqgd or5louenu: Gl,rur-ntrrnGsqfLb

Goulgeuna, guuqq$uia.lew Lonpd eu6dairpeur. oour$Glpno:a sr$ofluur6urgl 19816

.ggariG 281.0 lqgo cbr6uuTUULL fleooueoLo 20231b ggeoiir@danouuulqp|luSlei 469.2 or5gLono

.sr$ofl$gsnsng1. $uug$aafleb orgureoLoeb{buuLL uggflooir 20l3tb g>seoiirG ll.2
*gerlguno €6ffd6onrur-L gloureuooLo 2022 6 g!6un$ 13.59 e!5 er$afl$51enen51.

exeireunGp e.rlieucnuro u'l5q&Glou-rsocbrurr6orgJ 23.4 eilpuno srouuruuir-- p5leoeueolLo 28.56

qgo .ort')aflpst6nsrgrt. $oirounpnour enryGiruridro6rflBdrn6b guu6$qLb gpob titpnopilqLb

G)ou16or.rnis un$d,ar-ruL-S ouqSsuGpr@ dfl6fr Fry?86n unfglLb ereoreuGpng Loeriireuuflair

F[6616b Lon$glrb Sput-G euqgdlairglgr. 5l0 UD6D rDpgb ueir pgD6D Loirerddlserflnir

eiTtff6rlor6 dfl"ir rdgnsor gr1ggpb erdaflpgr suqSdleiirgrgr. Glan$Loeoeu dG'fBOu
LSlnGge$$1ei Glu6Lbungl6 ofleuanus Geu-L$un@oen GusGonororruugLb r.rg$oofloi;
p-onen ,Sf gpeurdroGen Geirlgerno un$uLi$qq lororrneiour:l$ eu1qdairp5l.

plsu'-ruryuLiab 6JpuGD Lon$pLb ibrtrodurrDneb gllouGLo$uryuq GeuuugileoeuuSgLb GtorruuLb

erglaflpgJ ougdlsurpg. oreurGo dGfp5 LiqGpa$p$loDcur ur5sruu5fana
rgre,rrooLo$gteu Gaueburr$a6gLb 6p6b Gpng$eour4Lb ,SV GpcDFroF

r-616}-@uu55.D156 cJ1pgl6ueoauge$ Sleu ufl$grso[5@6 goaireoeuBouur@eirenor.

dpeqs Ger$enox: dGrfpOt" L5lryGparb, aurgansb urrhrg, $ry qlpcDniaen, Loaflp peoeuuS@,

er5isooverlaai, rlsrilu5liuzu poeuob @119ri(o



Gun6enr-6arb

e-Udul6u.rt

pedrg!u.1eory . . ..II

e$urol56(DscbrD .. ..........ilI

(p6rir@r6Dry . ... ... ....lv

eiflenr8ouurriaen .. . .........V

urruaeft .........VI

g{LL5U5fJ50UrC65fI

6'u6rr!-ulrhtcbstl .... .........VIII

gerfluurrdro6rt ....tx

GlourLopfluuL-rdrsff . ..........X

e-en$51ooorossn .. .........XI

VII

vil



er$$unud 02 ............... .........................8

2.1 @eu6dlu r-6ornu-rori..... .......................8

2.2 Ganr-unL-@ Lllairsureuofl ......................25

2.2.1 rf9qtb5tu LiryGgaLb .......................25

2.2.2 rfG1qgtu LlqGpo$$air gD6dlu-l m'gtoen...... ....................26

2.2.3 p$ cuqdlil ssurcrl 51uurdraor ......................2j

2.2.4 alge,nob eteo:Louq ......21

2.2.5 rS8yrjglu dlqGga$p$air eue0roo6ir............... .......................29

2.2.6 rBGUb5u LlqGpa$giair pd;dlu.L5Aeu,b ..........31

2.2.6 o-eodlair $Gq$5u LiryGgarimaiair uryLbuei ........"..........."32

2.2.7 $euirieoou5ledr dGfp5" LiqGgardraon ...........35

2.2.8 rS9rlpg; L5lryGgo$pfleb roarflp prelrgdeoauierir peosuu5g.... ................36

st5pflu:nuri - 03..........." ..................."...41

ssuro.l qpeopu5uglrb e5*.re,l L5);r€ps .srfgnaqpLb ......."...........41

3.1 E5r.uq qpeopu5lueb ......41

3.1.1 g;qer1aff................ ......4i

3.1.2 pye4 GeaflLir-1 goeopoerr... .....,...42

3.1"3 gogeonLb giooou$pryq Gueafluq GDdDpscn ............... .."....43

3.2 ggu-rei1 L!ryGpo erd]CqDorb... ............62

3.2.1 qgu-re4u L5lqGge sreoLoerlLLb .......62

3.2.2 ggu-re4 r-iqGge Guorr$a r5aireoreuu? ......^...,......63

3.2.3 Egu-rer1u LiryGgagdan tq,gpcf5ndD€b fl6dr66*rff..... ."..........67

3.2.3 ggu-roquriryGpa$$air rgoo L5lorir6dr6d0fi.... .........71)

3.2..1 ggu"rerlutlqGge$$edr Gluuq6onngnry $)eoeu ........................71

3.2.5 ggurerluL5lryGpo$pffair pilouuuu-.rairun@ ..............73

.sipdu-Lnu-.rLb 04......,..... .......................1s

qgu-Lsflair tiugGugaiqgLir oeu$51eoryu-rnrglLb ........15

4.1 Gan$Locoeu giGrysflu ilryGg'r$$air ot-'goqgLb erpair ueurirqaqgLb (Components
& Characterislics ) ..............75

4.1.1 Gern$LoooeD $Gq$51u l5qGpe$$sur e"'gla6n.""............ .......................75

4.1.2 Garr$Loooot .fG;r$51Li LlJGpe$$an ueurin166n........... ......17

4.2 Glon$Loeoar plG1pgu L$qGge$piei; Loeo?lp peu:euuS@aerr .....................94

vill



+.2.1 $Gypgru LlqGpe$$eb er$afl55 6uq5rb oem9G1gneur6.......................................96

i* !7:::: :i::::f: 9::::T::9 ::::Y: :: ::Ti li:i::::'',
+.2. rS8qbg,tu LSlqGpeg$eil er$aflpgi or(Dd aileusnurtr GeurfrungaqgLb anolpaor_
ersnryuqLb ........ 101

+.2.+ r$Gyp5l dqGpe$$eb airr-gfiult .............. ......................107

a.2.5 gqu!6uq oflflound;agpb di r-dpneo s11959ga6 ........110

+.2.5 r$Gr1pg1u r5lryGg$$oir er$aflg51 6xOLb Sry Ldpnor erCgppniroor....................113

l?l !?i'1: :i::::?: *d:f:: :y: :::::1 y-::y: T:?t ::1:'il'
+.2.5 rfByBgluLiryGpegj;$loor $leuGLoDuquq Gouuupfio:atugei 6rpulG el66 Loirgp'jr.LTj

+.2.9 rSBypgtu L5lqGgo$$en er$ioflp5l 6r15,b guLpano ereurqpprira6n..................128

erpSu-rnuLb 05............... ..................... 134

(pqa.{GDry5q9Lb ufl$5;eo[5@6....... ......................I34

5.1 ga9eqeo1................. ....L34

5.2 ufl$91eof5cn.......... ....136

IX



gtir-zuorouoefi

2.1 seuiitrdraerflair errgriuanru$eb dlrygneor fry$Gpd;au dryGpeLb .. ... ......33

3.1 6suGya5lu TDTTGULL oynxrfl Loourpef$&du Gun61q .......47

3.2 greuGlqa5lur Loff5IrLL eynxfl Gteuuug5leoeu Gun6g . .......4j

3.3 g5u-re.r1u L5lqGg,e reor$Ggneoo €bLL6DrDUq ... . ...........4g

3.4 ggLr-rei1u LlqGpe aeor$Ggneoa eufSd ..........50

3.5 qguler1u L!ryGg+ aebai p5ieoeu .......51

3.6 q5u-ralu L5iqGga pleuuuurairun@,.. .........52

3.7 oriourn6Glsr5dpq5 Gpflq Gtsu-Luluulr tordlfl ereodrooofldeoo ..........65

3.8 gor5iu61qqg s6DDgteoqurnL-ab (go6Dd GlupuuL-L- sr5Luidraen .. ... ....65

3.9 Glau-LLopflulldlOpA Gfpfloq Gtsu-ru-ruuur urrmaen .

4.1 g5u-roluL9qGpa$ptnn p$ GtgnrqLileureur eriuqLb . ... .....80

4.2 uq5eudarcD gtquueoruiiounem Loeop dleor6lqLb oneuuuq5dl . . ... ...91

4.3 1981 - 2023 oeur$Ggneu:o erL_fpd ......102

4.4 uqgsu&ar6D eltguudDL-u5or.lneu uu!ry&Gau_teoo Gp6Dp. .. .........104

4.5 egulequL5lqcpa$$S1q goaireoouBouurgen6n uf$grau:qaor ..........142



allenBor]ulrftoen

1.1 gr-dulair Gu:puqurleir piflan uqLbu6b ... . . ...... ... ....1

2.t SGrSpglu LiqGpo$pflair ug$asrr ............26

2.2 r$Gypgtu r5qGpe$pflair ougouriadn .... .....31

2.3 Bn@aoflg2ren6n dGlpO" L!ryGgerriraen ............32

2.4 asorirrrdraorlgtmror dGlBgt" L5lqGpariroor ..........34 - 35

2.5 $ourrirooaulgtonor dGfB5" L5lqGporioon .........36

2.6 @eurdrao:auSair rlqgneur $Gq$51u EryGpaniraor ............36

4.2 qgursquLlqGpe$$dn ougsugaLb ersnsrlLb

XI



uLtEtrS6lr

3.2 Frlq Geafluq goculp .. ... .. ...56

3.3 qgu"roflfona uurenu$$puuL-L- pryo1 Gaafluq (p6.r,p56n .... .........56

3.a ggu-roil$sns uulalru@gpuur-L- gopeunrb dl-r,l frir64 . ........57

3.4 Gptrt+ elsupnoflur5$qq o-L-uL-L- ulgpflaen ........63

3.6 $, rorSUI G)upuur-r- gL-rriaen ......67

3.7 qgulaSl$qg uuraftuL-L- @qeodrL-nri dl-otp Ftqa6n.:...... .....67

4.1 qgu-ro1u LilqGpr$p[l6i, uryLbr5l6 oneuuruu$Lo Loourir . ......80

4.2 qgu-rqu LlqGpe$$sil SqgDorianfleur uqr-bustl ...........89

4.3 q5u-ro1u fqGpa$pflan r5lqpnar $qol$&dloil .....90

4.4 q5u-.lqu dqGpa$pflan r$[Fnor Sq$Gprirarisen .. ........91

4.5 Egurolu r5lqGpu$$En a-encr r5lqpneor giry goorriaon .... ...;,.........92

4.6 qgu-rqu Liqcpe$$lddr aor$Glpneoa uryLbue$ goeur*aen .......100

4.6 g5u-ro1u fqGpo$$air eeurpGlpneoa erL-q$$l ....101

4.7 qgu-rolu dlqGpe$$an ofleuenur pL-eug6ooou5leil mgu@ueuqoaflair uqLbuei .........101

4.8 dflsur pH,EC,TDS'uqLonourb .... : . ..r23 - r24

4.9 qgu.rsrlur5lqGgr$$sn FrpuGD Surfeoa guryaen , ,,....130

xll



OaitopBiuuiroeir

3.1 qgurqrirlqGpe sreoLoalllLb ..........43

4.1 E5u-ror1ur5iryGpe$$an gr-eueor-oe4 ... ... ......16

4.2 ggu-LaluL5lqcge$$6rn panqgGpngglrb .. ... ... ......77

4.3 e1gu-rarludqGpe$$6rn srLuo1 ..........78

4.4 q5u-roludlqGpu$$an fd g11grjrgLb eugonei: unrdrlgLb ........19

4.5 qgu-ro1uL5lryGpe$$air neo:pofg&$ uqLbueb .......82

4.6 1995 - 2022 $an gt6DGoSuqur5air G)euuup5leoou LonErun@ ..........I29

xllr



golhiur-nioeir

a.l olL-g6agileilaeoen qgulqudryG5e5d6i CIrei. ...........98

4.2 ggu-rsrluL!ryGpo$pisil GloraiGufpuugd GpnL_L-6oglioloen oSgLb

oq6ogt6ou!6rls6n . .....99

4.3 Losuaeueia'r ogilapsoerr Sfiei> oeu$peb ..... .....gg

a.a pfloorirLodagilqaeoen egulorluL5lqG5s5dcb CIrotl ... ... ... ... ....100

4.5 gguroqudlryGga$$ien Gpdopurpp otSlpgdcD og5lu_ruugLb Loq6agt ...........106

4.6 ggu-requL5lqGga$$eb GLoSGon6n6nuu@6 @6Dpur0p uu5lqr*Gou_Leocb ... ... ...... ...108

4.7 ggu-LsriuLlqGpo$$db (p6urpurpp onei:peor ag!e4 GteuoflGuL$pd ...........109

4.8 anebpeor euonquL5lair adlaldeory egpUruutqdluSei aou$pdb ... . .....109

4.9 ggu-ro1uL5lryGpo$$eb GusGanenenuu@Lb anrgluq ....110

4.10 9gu-reiluflqGpe$$e! goofiunq dlgor* egpflBaLb ......tIz

4.11 gguloluL5lqGgag$Gb airGrynufl e.*pu5d ........113

4.12 95u-ro4uL5lqGpe$61CI Gpu5looeuu5air or$frundoLb .......114

4.13 9gu-requdlqGpa$$eb qfurL- gfiouuuu"rairunr@ Lonfpd .......118

4.14 Egula1uL5)qGga$$6b @(D (p6D Loncneidlaerflair gL_Lbonq$g uryLoueb .......119

4.15 ggu-re4uL5iryGpa$$eb uef gpeu Lonon&dlooflair @L_rianry$p uryLbuei .....t20

4.16 ggu.rerlu8ryGpo$pfldi dfl6dr pq un$uq .. ... ...t2t

4.17 Egure4u8ryGpa$$an z-dnirdDrD dlpr.b ..........t22

4.18 e6u-LequLiqGga$dsn Gpupp d1p,b . ......123

4.19 ggu-rqu8ryGpa$$an Sugeoa sGoriFF unpfiuq .....t34

XIV



6U6DIULrild66ft

3.1 51ouGqalrl r)rGlLL orlnurf LoooperlpFdu Gun61g ....-..47

3.2 qu-rqudryGpo$$air goureurflLunoor aor$Ggr6D{6. ......49

3.3 g5uLeiluLiy9gu$$m Logfpluleunour aor$Gpireo{6 ... . .. .. " ... ...49

3.4 g5urquL!ryGpo eiflunlrnry Gaufung ... ............52

3.5 ggu.rorlur5ryGgo e--fu$$ euragGt5nd6n ...........53

3.6 ggu.rsrllfons uueuu@$puur-r g[CI.166n ..........55

4.I 6V goeopeor.oulair $iupeula algaen ......j4

4.2 egu-ro1uL$DGga$$6D e.uqSrngg Loroporfg&dlu Gun61q .........84

a.3 gpairE giiooeuudoaflair grgeunLb georuuqSeu Loeoporf$&dl ..........84

a.a qpairE1 pianeuurdroorflair @ryeurirL-nLb $oor-uu6eu Loeoporfptrdl ... .......85 - g6

a.5 gpairE plooeuurdroofleiir GpairGLoei Loeoporf$&dl .. :. ...... .. ....87

a.6 peiirE.fleoeuudrooflair surd$u toeoperlp&E ...........88

4.7 ggu-ra4ur!ryGpo$$e$ gleoq Lo6oen ruGundldgLb anyeuuiaor.. ............92

4. 8 95u-ror1uL5l ryGga$pfl eb pf oor q uuairuGS5 Lb Gpsneu uun@

4.9 ggu..raquL5)ryGpe$pion €il 6oLrur5ru u@$pu u g Lb piqou orr

,.......93

onqu dry+dleoeoaen ........94

a.10 pisoryu Gup GteuoriulL-rdra,qg6q G)oer:gLb Orr[Lb . .. ... ... .....95

4.11 ggiuequ8gGgr$$on $q6usnlb ap6lryGansnqgLb Liry&dsuroursen.. .............96

4.12 qguqur5ryGp*$$eb duerrsnLb 6tul,3fi L5lq&deorem6aneu anryerfloon .. ......99

4.13 e5ulo1uLitryGgo$pfleb Gro$Glsnenenuu@Lb ailouanur G)eufun@ .....103

4.14 g5ursr1uL5lryGpa$pflsu r-qleoonei;dprirg uu!flruu$Lb s6nCIl ......104

4.15 Lodioen.sl$oLb uurairug$g1rb d6r-dBndc0fl ... .........106

4.16 gg,.r-Lor1LiL5lryGg+$$oi srgaerflsrir uJ6ueb urrdrg .....110

XV



4.11

4.18

4.19

4.20

4.21

4.22

4.23

4.24

4.25

4.26

4.27

q5u-ro4-rL5lqGFeSdl Gt)

e1gu:erlurlqGEsfDd6b

anr$luL5iair Gpeoeruun@ .".111

o:,s$Gpnglonei> G)euaflGugd a$eilaor

rflr$,ml Oryn ungfluq

eguleiluLiqG5s dflcrir gtr u[tondcindraen . ... ....122 .- I24

qgu-Lo1uL5lryGpe Loeoiir gq unpfluq .........12j

qgualudqGpesd6n qpu@Lb Su$eu-ra eroorq$griroor .... ...........t29

ggu-LerludlqG5e5d6b Gloroircn6 gSuL-L- u15d. ........131

egu-Lerlur-lryGgtrFddn $leu,rafiq qgurr-- ug$l . ........132

ggurquL5lryG5trFd6D ureogrorlgq qfurr u15d . ....132

ggulolu8qGFsgd6b ereorry$pLb q$urr onqomrLb .....132

ggnrequL5lqGg,gFd6f .srorq$gn6b qpuGLb oeuroitoeir .......133

115

121

XVI


