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.1  NOITCUDORTNI  

1.1  dnuorgkcaB  

ativ si ygrenE  fo tnempoleved eht eveihca ot l  fo smia laicos dna latnemnorivne ,cimonoce

buS rehto ynam ni ekiL .tnempoleved namuh elbaniatsus -  ygrene s’aipoihtE ,seirtnuoc narahaS

n yltsom si yticirtcele gnidulcni sleuf nredom ot sseccA .ssamoib no ylhgih sdneped rotces  to

 ehT .elbadroffa ron elbailer yltneiciffus rehtien sesac tsom ni dna saera larur ni elbissop

dirg a gnisirpmoc ygetarts detpoda erofereht sah tnemnrevoG naipoihtE -  OCPEE yb noisnetxe

ffo dna - nretla dna rewopordyh llams yb noitacifirtcele dirg d rewop evita  smetsys tnempoleve

.)4002 ,OCPEE(  

 elbaniatsus erom dna repaehc ,renaelc rof tnuh eht ;gnitekcoryks si dnamed ygrene labolg ehT

 snoitan ynam ,taht gniwolloF .sedaced wef tsap eht ni eussi toh a neeb sah secruoser ygrene

nedneped rieht ecuder ot deganam evah  ti dnif srehto elihw smetsys ygrene lanoitidart no ec

snoitautis cimonoce rieht ot eud elbadroffanu  .)9002 ,nohJ( ytilibapacni lacigolonhcet dna  

000,03 eb ot detamitse si aipoihtE ni rewopordyh fo laitnetop laciteroeht ehT -  hcihw WM 000,54

 elbane dluow a na .)0102 ,ZTG( hWG 000,061 fo ygrene launn   elbatiolpxe yllacimonoce ehT

 rewopordyh egraL .WM 000,03 dna 000,51 neewteb eb ot detamitse si laitnetop rewopordyh

 rof snalp noisnapxe egral sah tnemnrevog ehT .noitcudorp rewop s’aipoihtE fo %89 pu sekam

dyh egral  emoceb yllautneve ot dna segatrohs ygrene ecuder ot stnalp rewopor  ygrene na

.)0102 ,ZTG( retropxe  

 noillib 6.1 snoitaN detinU ot gnidroccA  ytrevop emertxe ni evil elpoep .)6002 ,.la .te anugaL(  

kooc rof ssamoib lanoitidart no yler elpoep noillib 4.2 dnuorA  dna sesoprup gnitaeh dna gni

seod elpoep noillib 6.1 htiw noitalupop s’dlrow eht fo retrauq a ylhguor   ot ssecca evah ton

 yticirtcele .)6002 ,.la .te anugaL(   ygrene dna ygrene elbadroffa dna efas ,nredom ot sseccA

birtta eht fo eno sa deredisnoc si secivres  ,nhoJ( ytrevop ecuder ot laitnetop taerg a gnivah setu

.)9002  

 ,aipoihtE nI slaitnetop  PHS  tsixe   ni imes dna larur -  egnahc nac hcihw ,saera nabru  eht

tnempoleved  saera larur eht fo noitauqe la  .)5002 .la te ,dranoeL(  edivorp osla dluoc yehT

 pleh elbaredisnoc  dirg detcennocretni niam eht ni ticifed rewop eht gniteem yb ,yrtnuoc eht ot

 leuf ecuder gnipleh ,sdirg detalosi ro dirg niam eht ni stnalp lamreht gnitutitsbus ,metsys

itacifirtcele laruR .)5002 .la te ,dranoeL( saera larur etomer gniyfirtcele dna stropmi  hguorht no
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d ro noitcennoc dirg sa hcus snaem lanoitnevnoc  yltsoc yrev si srotareneg lesei  .la te ,dranoeL(

.)5002  

gised ni elpmis si ti taht hcus stnalp regral ot derapmoc sa segatnavda tnereffid sah PHS ehT  ,n

I .noitarepo dna noitcurtsnoc  yrev sah t  sah ti dna ,tnemnorivne no stcapmi esrevda laminim

.)0002 ,werdnA & liamS( sretnec daol ot tniop noitareneg morf noissimsnart rof stsoc laminim  

 dna etanutrof si aipoihtE tiw desselb  hcihw secruoser retaw tnadnuba h  teem ot deppat eb nac

n ygrene gniworg sti non dna dekcoldnal gnieb etipsed ,sdee -  rewopordyH .yrtnuoc gnicudorp lio

 noitcuder ytrevop rof ytiroirp nevig dna dezingocer si taht secruos ygrene niam eht fo eno si

atsus dna  nomoloS( aipoihtE ni tnempoleved elbani )8991 . 

R  cimonoce taerg sti fo sseldrage  ylbaredisnoc deen stcejorp rewopordyh elacs egral ,segatnavda

 dna ,snoitazinagro livic latnemnorivne fo noitisoppo gnorts ecaf ,tnemtsevni fo tnuoma egral

 rewopordyh llams naht doirep noitatseg regnol ylevitaler ekat semehcs   nomoloS( )8991  .

eroferehT lamS ,  ygrene evitanretla na sa degreme evah semehcs )PHS( rewopordyH )elacS( l

 wol sah ti dna ,evisnepxeni ylevitaler ,depoleved ylisae ,elbawener era yeht ecnis secruos

 fo noitacifirtcele eht ni elor tnatropmi na yalp nac smetsys PHS .tnemnorivne eht no tcapmi

 etubirtnoc ot ro ,dirg yticirtcele lanoitan eht morf raf era taht aipoihtE ni snwot dna saera larur

 tub ,dnamed ygrene gniworg reve na teem ot ylno ton elbarised osla si tI .dirg lanoitan eht ot

aripser ekil sksir htlaeh detaler esu sleufoib ecuder ot osla  nobrac ,recnac ,sessenlli yrot

sesuac eht dna ,gninosiop edixonom   noitullop latnemnorivne eht rof 5002 .la te ,dranoeL( .)  

 eht tup seidutS .detiolpxe neeb yldrah sah hcihw ,laitnetop rewopordyh eguh a sah aipoihtE

hWT056 ta aipoihtE fo laitnetop ordyh ssorg  rewopordyh laitnatsbus era ereht hguohtlA .raey/

 eht ni noitpmusnoc lacirtcele latipac rep fo slevel tsewol eht fo eno sah aipoihtE ,secruoser

 ot tnelaviuqe ,hWG 0761 saw 5991 ni yticirtcele fo noitpmusnoc launna ehT .dlrow

pac dellatsni ehT .latipac/hwk03  hcihw fo )WM04 + WM 57.773( WM 57.714 tuoba saw ytica

 ticifed yticapac tneserp ehT .rewopordyh yb dedivorp saw %09  tuoba eb ot detamitse saw

 WM003 ( ,OCPEE  4002 ). 

 

 



 
 

3 
 

2.1   melborP eht fo tnemetatS  

 rewop dna taeh ,thgil sedivorp ti esuaceb tnempoleved ot syek eht fo eno si yticirtcele ot sseccA

 s’dlrow eht ,knaB dlroW eht ot gnidroccA .srotces lairtsudni dna laicremmoc ,laitnediser ni desu

rene no emocni latot rieht fo %21 naht erom dneps elpoep roop  elpoep noillib 7.1 dnuora dna yg

 .)6002 ,anugaL( yticirtcele ot ssecca evah ton od  

 a sA ,tluser   ygrene desab ssamoib no yler ot sah aera larur eht ni noitalupop eht fo ytirojam eht

ht ni noisore lios dna noitatserofed evissam ni detluser sah hcihw ,metsys  .noiger e ,revoeroM   ni

 lartneC  ebiG buS - c nisaB  noitcelloc eht rof detrexe won era emit dna troffe fo stnuoma elbaredisno

 gnitareneg emocni rehto dna erutlucirga morf latipac namuh evitcudorp trevid hcihw sleuf fo

 .seitivitca  

 ebiG lartneC eht ni tuB buS -  nisaB  ,yhpargopot doog htiw denibmoc srevir lainnerep era ereht

orciM sekam hcihw - ewopordyH  noitacifitnedi eht tub segalliv eseht raen elbatius r itacol dna  no

 rennam cifitneics htiw detagitsevni ton era etis laitnetop elbissop eht dnim ni stcaf eseht gnivaH  

dyh orcim rof laitnetop  detagitsevni eb dluohs noiger siht rof rewopor  melborp ygrene eht taht os

 emos ot devlos eb lliw ,seerged   taht ediseb niatniam ot spleh ti      .tnemnorivne eerf nobrac  

3.1  ydutS eht fo evitcejbO  

1.3.1   lareneG evitcejbO  

o evitcejbo llarevo ehT orciM ssessa ot si yduts siht f - laitnetoP rewopordyH   ni ebiG lartneC  bus -

omO eht ni nisab - R ebiG .nisab revi  

2.3.1  sevitcejbo cificepS  

edulcni evitcejbo niam eht teem ot detpoda sevitcejbo cificeps eht fo emoS s  :  

 etis laitnetop elbissop etacol dna yfitnedi oT s. 

 .tuptuo ygrene dna rewop laitnetop eht etamitse oT  

  knar oT noisiced itlum no desab setis laitnetop  .s’airetirc  

4.1  ydutS eht fo ecnacifingiS  

 llams dna ssamoib ,ralos ,dniw sa hcus secruoser ygrene elbawener htiw dewodne si aipoihtE

cele rof dnameD .rewop ordyh  stceffe denibmoc eht ot eud si dnert esaercni eht ;gniworg si yticirt

 sedivorp hcihw ,emocni elbasopsid rehgih dna noitalupop gniworg ,ymonoce eht ni noisnapxe fo
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a named ygrene eht  rewsna ot evitanretla eht fo eno erofereht dnamed ygrene ni htworg gnorts   d

 rof rewop cirtcele sserdda rof tnatropmi yrev si hcihw slaitnetop rewop ordyh orcim gnidivorp yb

 dna elpoep larur eht ecnahne hcihw saera larur  eht gniyfitnedi yb rekam noisiced eht spleh ti

 .noitatnemelpmi rof etis laitnetop etairporppa     
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.2  weiveR erutaretiL  

1.2  orciM - W eht ni rewopordyH dlro  

non ,elbawener a si rewopordyH -  .ygrene fo ecruos yldneirf yllatnemnorivne dna gnitullop

 a snips enibrut eht ,enibrut a snrut retaw gnivoM .stpecnoc elpmis no desab si rewopordyH

cirtcele dna ,rotareneg  snigeb lla ti tub ,metsys a ni eb yam stnenopmoc rehto ynaM .decudorp si yti

 dezilitu neeb sah thgieh a hguorht gnillaf retaw fo esu ehT .retaw gnivom eht ni ygrene eht htiw

ygrene elbawener tsedlo eht spahrep si tI .emit gnol a ecnis ygrene fo ecruos a sa   nwonk euqinhcet

 tneicna eht nI .noitareneg yticirtcele sa llew sa noisrevnoc ygrene lacinahcem rof dniknam eht ot

 htiw yrutneC ht91 eht fo gninnigeb eht ta ylno saw ti tub ,ylevisnetxe desu erew sleehwretaw semit

t taht senibrut ordyh eht fo noitnevni eht  yrutnec a sah aidnI .deziralupop tog rewopordyh fo esu eh

 morf saw gninnigeb eht dna rewopordyh fo yrotsih dlo  ordyh llams  rewopordyH naidanaC(

)7002 ,noitaicossA . 

 eht dekram ,7981 gnirud gnileejraD ni pu tes Wk 031 fo saw tnalp rewop ordyh tsrif ehT

leved  llams 0007ylraen dah dnalreztiwS 4291 yb ,ylralimiS .yrtnuoc eht ni rewopordyh fo tnempo

 yticirtcele fo rotubirtnoc tsegral eht si ordyh llamS ,yadot nevE .esu ni snoitats rewopordyh elacs

iW .level dlrow dna naeporuE ta htob ,secruos ygrene elbawener morf  fo tnemecnavda eht ht

 saw noitareneg yticirtcele fo tsurht eht ,yticirtcele fo tnemeriuqer gnisaercni dna ,ygolonhcet

 owt tsal eht gnirud ylno si ti ,revewoH .snoitats rewop lamreht dna ordyh ezis egral ot detfihs

i tseretni dewener a si ereht taht sedaced  stcejorp )PHS( rewop ordyh llams fo tnempoleved eht n

ylralucitrap stifeneb sti ot eud ylniam  inrecnoc ng ne v tnemnori  dna  iliba t ot y  ecudorp  rewop  ni  

etomer  .saera   noitatseg trohs ylevitaler evah dna elbaiv yllacimonoce era stcejorp ordyh llamS

 ehT .doirep  ni deretnuocne ton yllausu era stcejorp ordyh egral htiw detaicossa stniartsnoc rojam

 yllautca rewopordyh elacs llams fo ygolonhcet eht ni tseretni deweneR .stcejorp ordyh llams

llams 000,58 naht erom sah hcihw anihC ni detrats - gnicudorp yticirtcele ,elacs  stnalp rewopordyh ,

)./gro.noitcalacitcarp//:ptth(  

 yticirtcele dlrow ni ,yrutneC ts12 eht tuohguorht elor tnatropmi yalp ot eunitnoc lliw rewopordyH

 dna cimonoce ,lacinhcet eht sediseb segnellahc emos evah seod tnempoleved rewopordyH .ylppus

 latnemnorivne  .seigolonhcet )desab leuf lissof( noitareneg rewop rehto evoba serahs ti segatnavda

 fo )raey/hWT 0062( %02 tsomla dedivorp rewopordyh muinnelliM wen eht fo gninnigeb eht tA

areves ni elor rojam a syalp tI .)raey/hWT 00921( noitpmusnoc dlrow yticirtcele eht  .seirtnuoc l
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 rewopordyh evah 051 naht erom ,seirtnuoc 571 ni secruoser rewopordyh fo yduts a ot gnidroccA

 %09 naht erom ,42 rof ;yticirtcele fo %05 naht erom secudorp ordyh ,meht fo 56 roF .secruoser

iuqer yticirtcele rieht lla tsomla evah seirtnuoc 01 dna  stnemer hguorht tem   elbaT refer rewopordyh

tsni ediwdlrow rof1.2  yticapac rewopordyh llams della lmth.rewopordyh/gro.oesinu.www//:ptth( )  .  

 elbaT 2.1: I sn  eht ni yticapac PHS dellat  noiger dlrow WM01< rof  )4102,nohJ(  

noigeR  
 

 yticapaC )WM(  
 

egatnecreP  
 

aisA  
 

146,23  
 

%00.86  
 

eporuE  
 

327,01  
 

%03.22  
 

aciremA htroN  
 

929,2  
 

%01.6  
 

aciremA htuoS  
 

082,1  
 

%07.2  
 

acirfA  
 

822  
 

%05.0  
 

ailartsuA  
 

891  
 

%04.0  
 

LATOT  
 

799,74  
 

%001  
 

2.2   slaitnetoP rewopordyH  fo aipoihtE  

ehT  htrib  of dom e nr  en ygre  ni  aipoihtE  d seta  ba kc  ot  ht e tal e ht91  c utne ry na d eht  tnuoc ry  si

dewodne  suomrone htiw  ,retaw  ,ralos  dniw  na d lamrehtoeg  rene gy tnetop i .sla  ,revewoH  m ero  

aht n a utnec r l y at re , no ly a it ny trap  fo  eht  slaitnetop  si  dezilitu  and no ly %3.84  of ht e p  noitalupo

 ygrene cirtcele ot ssecca sah sa  yluJ fo   2102 ( ,OCPEE  5102 )  . ehT  rewop  s metsy  si  ler i tna  no  

h pordy o ,rew  hw i hc  stnuocca  rof  94% fo  .noitareneg  aipoihtE  detamitse si  ot  evah  eht  icapac ty ot  

ecudorp  000,54  WM  fo  h opordy w ,re  tuo  fo  siht  ti  si  no ly 8604  WM  ro  ssel  naht  40.9 % fo  eht  

latot  ex elbatiolp  tnuoma  si  ex olp ited Ex si t gni  woP er  stnalp &  si noitamrofni liated rieht g  no nevi

2.2 elbaT . 

 elbaT 2.2: Ex si t gni  woP er  stnalp &  liated rieht .noitamrofni  (  ,noitaroproc rewop cirtcele naipoihtE
)enilnO  

oN  tnalP rewoP   dellatsnI

yticapaC  

sutatS   lanoitarepO

ecniS  

reviR  

1 leumaS abA  6.6  lanoitarepO  2391  ikakA  
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2 III+II hsawA  46  lanoitarepO  1791,6691  hsawA  

3 ahcniF  431  lanoitarepO  3791  ahcniF  

4  itremA/ahcniF

hseN  

59  lanoitarepO  1102  hseN itremA  

5 II+I abiG  583   tcejorP

noitatnemelpmI  

 abbiG  

6  awaD elaneG

III  

452  lanoitarepO  7102  elaneG  

7  elaneG V awaD  752   tcejorP

noitatnemelpmI  

 elaneG  

8 DREG  )0546(   rednU

noitcurtsnoC  

 eliN eulB  

9 II+I yabA siT  4.48  lanoitarepO  1002,3591  eliN eulB  

01  ezekeT  003  lanoitarepO  0102  ezekeT  

11  seleB anaT  064  lanoitarepO  0102  seleB  

21  anekaW akleM  351  lanoitarepO  9891  elebehS  

31  ahsyoK  )0612(   rednU

noitcurtsnoC  

 omO  

41  )hsawA(akoK  34  lanoitarepO  0691  hsawA  

51  III ebiG legliG  0781  lanoitarepO  6102  omO  

61  II ebiG legliG  024  lanoitarepO  0102   legliG

omO/ebiG  

71  I ebiG legliG  481  lanoitarepO  4002  ebiG legliG  

woH e ,rev  g nevi  eht  ilibarenluv ty fo  nisucof g lno y of hy rewopord  deve mpol e ,tn   eht

tnemnrevoG  si  isrevid fyi gn  dna  ed v gnipole  toeg h lamre  na d dniw  rewop  sa  .llew  fO  eht  abov  e

elbatiolpxe  laitnetop  ni  eht  tnuoc r ,y  tuoba  0051  MW ot  0003  MW dluow  eb  ius t elba  for lams l 

h orciM dna ociP gnidulcni noitareneg rewop elacs y rewopord . )1102 ,ebebA(  .  

lareneG ly, ereht  era  12 rojam  snisab  ni  ht e oc u tn ry htiw  8 of meht  gnieb  evir r nisab s, 3 dr  y

snisab  elihw  eht  niamer i gn  eno  b gnie  al k se  nisab  oM( RW , .)enilno  tsoM  fo  eseht  taw er nisab s    

evah  very sp aice l erutan  eud  ot  ht e epacsdnal  of t eh  tnuoc ry ni  taht  in am ny ac s se  it si  ssop i lb e 
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ot  esu  ht e taw er of th eso  snisab  sa  a uos rce fo  aipoihtE n enE gr y :smetsyS  P  ,slaitneto

o seitinutropp  dna  s elbaniatsu  u noitazilit  rewopordyh  dna  esu  eht  emas  retaw  rof  rri i noitag     ni

eht  .maertsnwod  rehtonA  laiceps  taef u er  fo  eht  naipoihtE  srevir  si  eht  f tca  taht  som t fo  ht e 

srevir rojam  uos era r dec  ni  lartnec eht  p eht fo tra  tnuoc ry dna  rts e ma  ot  lla  tcerid i sno  htiw   emos

fo  eht  revir  snisab  gnirevoc  ev ry l egra  .saera  ellebehsibaW  ,reviR  rof  ,ecnatsni  srevoc  an 

orppa x detami  aera  fo  erom  naht  2mk000,202  elihw  eht  eulB  liN e nisab  voc e sr  oba tu   

2mk000,002  fo  dnal . T eh  h rewopordy  dna  noitagirri  slaitnetop  fo  eht  niam  revir  snisab   fo  eht

rtnuoc y .3.2 elbaT ni dezirammus era   

 elbaT 2.3: rewopordyH  dna  noitagirri  slaitnetop  fo  eht  niam  revir  snisab  rtnuoc eht fo y 
)0102,tiwaD(  

.oN  
 

nisab reviR  
 

 rewopordyH
)hWG( laitnetop  

 

 noitagirrI
laitnetoP  
)ah000'(  

 

 laitnetoP
 rewopordyh

setis  
 

1  yabA  )eulB(
eliN  

 

*02887/00055  
 

0081  
 

231  
 

2 omO -G ebi  
 

*06563/62062  
 

4.09  
 

32  
 

3 oraB - obokA  
 

62891  
 

136  
 

93  
 

4 awaDelaneG  
 

0729  
 

0701  
 

32  
 

5 ezekeT  
 

4838  
 

9.681  
 

51  
 

6 ellebehsibaW  
 

7547  
 

3.902  
 

81  
 

7 hsawA  
 

9855  
 

602  
 

34  
 

8  yellaV tfiR
sekaL  

 

*008/04221  
 

131  
 

6 
 

9 bereM  
 

**an  
 

5 
 

an  
 

01  ahsyA  
 

an  
 

0 
 

an  
 



 
 

9 
 

11  likaneD  
 

an  
 

an  
 

an  
 

21  nedagO  
 

an  
 

an  
 

an  
 

 latoT  *607,661/297,341  
 

6.9234  
 

992  
 

 

 si ecnereffid eht revenehw tup era seulav htob :secnerefer tnereffid morf atad tnereffiD *

 elbaredisnoc  

elbaliava ton era s’ataD **  

3.2   aipoihtE ni noitacifirtcelE laruR  

 :saera larur ot secivres lacirtcele gnidivorp fo ssecorp eht si noitacifirtcele laruR ,yllareneg  

 tsom eerht ehT .doohilevil tnanimod eht si erutlucirga erehw noitalupop esraps htiw snoiger

irga dna gnud ,doow leuf era ,ecnatropmi fo redro rieht ni ,secruos ygrene larur tnatropmi -

dne tnatropmi tsom eerht eht elihw ;eudiser - b ”datim“ era sesu  .gnithgil dna gnikooc rehto ,gnika

 rof neve ,yticirtcele htiw dedivorp era sdlohesuoh larur fi ,taht si siht fo noitacilpmi ehT

 fo weiv nI .tnacifingis si saera larur fo noitcetorp latnemnorivne fo smret ni niag eht ,gnithgil

kram eguh a si ereht evoba eht  eguh eht dnA .noitacifirtcele larur fo aera eht ni srotsevni rof te

 ni rotces ygrene eht fo tnempoleved eht rof ytinutroppo rehto eht sa nekat eb dluoc tekram

irtcele larur dna lareneg ,nekuluM( ralucitrap ni noitacif .)4102  

 ot rewop lacirtcele gnidnetxe nI  eht dna roop era sremusnoc citsemod erehw saera emocni wol

 ,seunever wol ,dnamed fo slevel wol ;tnesba si sesoprup evitcudorp rof yticirtcele fo dnamed

 .)0102 ,ulilkA( tnemtsevni ot elcatsbo era stsoc laitini hgih dna  

4.2  kooltuO rotceS llarevO  

T eh  m ra k te  f ro  PHM  in Et ih o ip a is on t well d leve ope .d  D ipse te an itse m deta  p neto tial of 

ov re  1000 MW, a gnol  otsih ry of m rci o- dna  ociP -h ordy  rewop  ,ecitcarp  a dn  low e irtcel fication 

leve ,l  the developm tne  dna  ilitu zat noi  fo  eht  PHM  cet h olon gy sah  g no e ab ck draw s ov re  

eht  ap st s reve al ed cad se  . oS me seiduts  in acid te taht  ereht  erew  aen r yl  eno  tho dnasu  M PH s 

dis birt u det  t guorh h tuo  t eh  cou tn r  y m ylnia  f ro  rg a ni  m nilli g up r op ses9. No ,w  rieht  un m eb r 

eod s n to  e cx eed a c uo p el  of rdnuh e .d  T eh  er erew  lareves  f rotca s taht  row k de  tsniaga  the 

ved e pol m tne  dna  id ssem itani on of PHM s in tE hiopia in eht  .tsap  T eh  f tsri  f rotca  saw  eht  
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naba d no m tne  fo  PHM  ehcs m se  ni  eht  ae rly 1 079 s hw en la dn  aw s noitan a zil ed by eht  ed f cnu t 

oc mm inu st r ige me. wO n re s of eht  ehcs m ,se  ohw  ew re la so o enw rs of ht e dnal  no  hcihw  MH sP  

erew  ,tliub  we er  epxe l del  f or m rieht  la ,sdn  wh hci  osla  m nae t aba n nod m tne  of eht  ehcs mes. 

noceS dl ,y  the m pecnocsi t noi  taht  MHP et c olonh gy is of eht  past and neh c ,e  i aetsn d  fo

oda p it ng m nredo  and m ero  fe f tneici  cet hno ol g ei s, dies le  m roto s ah ve be ne  hc neso  ot  r pe l eca  

MH  P ehcs m se  ni  ur r la  aera s. T eh  th dri  f rotca  si  t eh  napxe si no  fo  irg d e el c irt city in to M PH  

repo a it onal ar sae  mak gni  meht  ssel  oc m ,evititep  dna  ecneh  ssel  evitcartta  f ro  avirp te 

in ev stm tne . ehT  toor  c ua se f ro  la l eseht  orp b el ms tsniaga  M PH  si  eht  sba e ecn  fo  pa pro etairp  

e ren gy po il ic se  taht  era  c udno cive f ro  poleved eht m tne  dna  ilitu zation of r ne e aw b el  rene gy 

res uo cr .e  No ,w  ner ewa lb es are teg ting h hgi -leve ilop l cy netta t noi  sa  pus p yl  r le i iliba ty dna  

ser o ru ce vid e isr f noitaci  era  irc t laci  to po rew  s ppu ly s iruce t dna y  a osl  eht  elor  ht ey lp ay ni  

ihcaer ng er m eto  larur  saera  htiw  m nredo  rene gy ser iv c se  is c laicur  . roF m noita  of laruR  

irtcelE if noitac  Fu dn  ( )FER  dna  eht  ard f gnit  of a f ee d- ni  irat ff wal  era  f we  indic ta i no  s ot  

m noitne  .)3102,ejereD(  

Howe ,rev  si ecn  eht  1 089 s eht  tseretni  f ro  MHP poleved m tne  sah  be ne  reinvi og r deta  by few 

N sOG  . W hti  noitcudortni  fo  m nredo  rut b eni  un sti  dna  fe f eici nt s sy tem ed s ngi s, se rev al 

aba n od n de  cs eh m  se erew  aher b detatili  a dn  wen  seno  erew  de olev p de  irp m ira ly f ro  niarg  

m li l gni  s re vices. tneceR l ,y  ereht  is a rg o iw ng tseretni  am gno  nrevog m ,tne  sOGN  dna  eht  

etavirp  s rotce  f ro  orp m noito  dna  devel po m  tne of PHM s  .  

T eh  f ro m noita  fo  FER  ot  make f icnani ng ava ali b el  a dn  t eh  bo s re v de  ni t ere st to i udortn ce 

a feed-in irat ff wal  in acid te a rap a id gm ihs ft from eht  revog nm tne  sid .e  etavirP  s rotce  

inve ts m tne  ni lc ud gni  co- arepo t sevi  dna  ni d udivi als si  ni rc ae s ni g. FER  h sa  rla e yda  deviecer  

dna  a rpp oved f evi  MHP sc eh m  se ni  off- dirg  ol c noita  t eb o  deve ol p de  by co epo r ta i ev s. T ereh  

si  osla  eretni st am no g top e laitn  deve ol p sre  ot  her a tatilib e MHP ehcs m se  taht  erew  aba dn o den  

d eu  to ne c aor chm tne  of ht e an t oi n la  dirg  if  na evitcartta  deef - ni  t ira ff  is ot  eb  p tu  in p .ecal  

 elbaT 2.4  : egnar orcim eht ni stnalp ordyh oCPEE gnitsixE  )7002,ineneK(   

 ,emaN

 noitacoL  
 

 daeH  
 

 fo epyT
 emehcS  

 

 dellatsnI
 )WK( yticapac  

 

 gninoissimmoC
 raeY  

 

 sutats tnerruC  
 

 enoZ elaB ,todaY  
 

 32  
 

 ROR  
 

 053  
 

 1991  
 

 lanoitarepO  
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 osileW ,ageleW
 nwot  

 

 61  
 

 ROR  
 

 261  
 

 5691  
 

 lanoitarepo toN  
 

 ,eromosotoS
 ammiJ  

 

 03  
 

 ROR  
 

 741  
 

 4591  
 

 lanoitarepo toN  
 

 obmA ,akuluH
 nwot  

 

 04  
 

 ROR  
 

 051  
 

 4591  
 

 lanoitarepo toN  
 

 ,abeneD
 eledebonuB  

 

 41  
 

 ROR  
 

 321  
 

 7691  
 

 lanoitarepo toN  
 

 ,etimneleG
 olloDibneD  

 

 24  
 

 ROR  
 

 591  
 

 6691  
 

 lanoitarepo toN  
 

 ,agomehC
 sokraMerbeD  

 

 55  
 

 ROR  
 

 591  
 

 2691  
 

 lanoitarepo toN  
 

 nahreBerbreD  
 

  ROR  
 

 031  
 

 5591  
 

 lanoitarepo toN  
 

 enoZ raraH ,obiJ  
 

  ROR  
 

 024  
 

  lanoitarepo toN  
 

 yticapaC latoT  
 

  ROR  
 

 2781  
 

  

 lanoitarepO  
 

   053  
 

  

 lanoitarepo toN  
 

   2251  
 

  

 

5.2  orciM fo noitinifeD -  rewopordyH  

llams fo snoitinifed ehT - inim ,rewopordyh - orcim dna rewopordyh -  yrav snoitareneg rewopordyh

nereffid gnoma Z( snoitazinagro dna seirtnuoc t  t’nod ew ecniS .)3991 ,melale  nommoc a evah

orciM rof segnar denifed -  etairporppa ekam ot yrassecen si tI aipoihtE ni ereh rewopordyH

orciM fo noitinifed - tis gnitsixe fo noitaulave eht ot gnideecorp erofeb rewopordyH  .se orciM -

ac noitareneg gnivah sa denifed rewopordyH naht ssel fo yticap   ,melaleZ( WK001 )3991  orciM -

WK005 naht ssel yticapac noitareneg gnivah sa rewopordyH  ( )5102 ebebA ;7002 ineneK . 
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6.2  orcim fo noitacifissalC -  epyt ytilicaf yb rewopordyh  

 dna noitarepo ot gnidrocca seirogetac niam ruof ni deifissalc netfo era stnalp rewopordyH  fo epyt

nuR ,lanac & noisreviD .wolf - fo -  lla sPPH egarots depmup dna )riovreser( egarots ,)RoR( revir

 fo yhpargopot dna ygolordyh eht no gnidneped ,elacs egral yrev eht ot llams yrev eht morf yrav

.dehsretaw eht  

1.6.2  C dna noisreviD ana l 

 elbaliava eht morf ylniam noitcudorp yticirtcele rof ygrene eht sward PPH lanac & noisreviD A

trohs emos edulcni yam tnalp rewopordyh a hcuS .revir eht fo wolf -  ,)yliad ,ylruoh( egarots mret

reneg eht tub ,eliforp dnamed eht ot snoitatpada emos rof gniwolla  gniyrav ot lliw eliforp noita

 noitatipicerp no sdneped noitareneg ,tluser a sA .snoitidnoc wolf revir lacol yb detatcid eb seerged

 .)1102 la te ramuK( snoitairav lanosaes ro ylhtnom ,yliad laitnatsbus evah yam dna ffonur dna  

2.6.2  nuR - ffO - reviR   

rp fo epyt sihT  .yaw retaw eht gnimmad fo tcapmi eht tuohtiw yticirtcele fo noitareneg swolla tcejo

 neht dna knat yaberof ot lennahc hguorht detrevid si maerts ro revir a morf wolf retaw fo noitrop A

 si retaw eht ,hcihw retfa senibrut ciluardyh evird ot skcotsnep aiv del  lanigiro sti ot kcab detcerider

nur .wolf maerts eht htiw setautculf rewop eht dna egarots retaw on si erehT ecruos - fo -  stnalp revir

 riovreser tibihorp srotcaf rehto ro ,nrecnoc latnemnorivne ,yhpargopot erehw deyolpme era )ROR(

rutan erehw dna noitcurtsnoc  taht stsoc latipac egral eht yfitsuj ot hguone elbailer era swolf revir la

 ro aera detalosi na fo sdeen lacirtcele ylppus ot detius netfo era yehT .rewopordyh eziretcarahc

’daol eht teem ot tneiciffus si maerts ro revir eht ni wolf muminim eht fi ,yrtsudni  rewop kaep s

 laicos dna latnemnorivne ssel evah ROR ,semehcs egarots rehto ot derapmoC .stnemeriuqer

 siht dna yticapac seitilitu eht rof ,wol oot ro hgih oot emoceb swolf semit ta ,revewoH stcapmi

cca eht nihtiw ot nruter swolf litnu snwodtuhs setatissecen egnar elbatpe  .)1102 la te ramuK(   

3.6.2  egarotS   rewopordyH  

 edivorp ot ro daol gnitautculf a teem ot rehtie ,dnamed no rewop edivorp ot tnalp rewopordyh roF

 noitcurtsnoc eht seriuqer yllausu egarots gnidivorP .riovreser a ni derots eb tsum retaw ,rewop kaep

 fo  dna evitagen htob ni tnemnorivne lacol eht stcapmi sihT .sekal wen fo noitaerc eht dna mad a

 netfo sihT .stcapmi evitagen eht seifingam retfa tnempoleved fo elacs eht hguohtla ,syaw evitisop

uaceb evitcartta era stcejorp ordyh regral sa tcilfnoc a stneserp  rewop ”derots“ edivorp nac yeht es
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 yllareneg si stnalp ordyh llams rof sriovreser egarots rof smad weN .sdoirep dnamed kaep gnirud

 hgih yrev ylbissop si ygrene fo eulav eht erehw snoitacol detalosi ta tpecxe elbaiv yllaicnanif ton

.)9002 nohJ(  

4.6.2  arots depmuP  eg  

 rewop doirep kaep rof evreser ni retaw gnipeek fo dohtem a si egarots depmup ,gnikaep ekiL

 nehw emit a ta tnalp rewop eht evoba loop egarots a ot depmup retaw si egarots depmuP .sdnamed

 fo elddim eht gnirud sa hcus ,wol si ygrene rof dnamed remotsuc  neht si retaw ehT .thgin eht

enibrut eht hguorht kcab wolf ot dewolla -  yvaeh a dna hgih si dnamed nehw semit ta srotareneg

no ecalp si daol  .)1102 la te ramuK( metsys eht  

7.2  noitpircseD ledoM  

T ereh  a er  owt  gro spu  fo  hy ord l go y dom els whi hc  nac  eb  tsid i siugn eh d: s ot chast ci  dna  p or c se s-

desab  m do sle . The tsrif  gr uo ps of edom ls a er  bl kca  xob  s sy t sme  esab d on tad a na d su ing 

mat eh itam cal s dna t itsita cal oc tpecn s to f ro m a f nu ct noi al re tal i no s pih  rof  xe am elp  rai afn ll  as 

na  i pn ut a dn  onur ff  sa  tuptuo na  of eht  mo .led  T eh  m so t oc mm no yl  te inhc euq  vni o vl de  

in ots hc itsa c h dy or l cigo  m do els i rger s e ss i no , rt fsna re  f nu c it sno , ruen al en t krow s dna  system 

i ed ifitn cat noi . hT e s dnoce  spuorg  fo  hy ord lo m cig edo sl  era  orp ce ss - sab de  m sledo  rehw e eht y 

at met pt to er serp ent ht e phys aci l essecorp s sbo re ev d in aer eht l w lro d. Ty lacip l ,y  s cu h 

mo ed ls noc t nia  r pe r ese itatn o sn  fo  su ecafr  nur o ff , us usb rfa ec  lf o ve ,w pa ot ar sn pi noitar , 

a dn  hc na en l wolf , ub t they ac n be m hcu  m ero  oc lpm i ac ted. sehT e m edo sl  era  ca  dell

mreted ini ts ic hy ord logy m edo .sl  

eD t mre ni citsi  h dy rology sledom  nac  eb  s bu id dediv  tni o lgnis e- ve ne t ledom s dna  oc n it n suou  

is mul  noita m edo ls. R ece tn  ser ae rch ni  hy ord logic gniledom  tr sei  ot  evah  a mo er  labolg  pa pr hcao  

to ht e nu ed atsr dn in fo g  the aheb vi ro  fo  hydro cigol  s metsy s ot  ma ek  teb t re  oitciderp ns dna  ot  

solve t eh  jam or cha gnell se  aw ni ter er os secru  ganam e em nt. A gnom  t eh  irav uo s ty sep  of 

m do els, imes - id tubirts de  dom e sl  a er  ht e m effe tso ct vi e h ordy l igo ac l alumis t noi  om ed l as it 

vo cre mo es the fid seitlucif  mron ally uocne nt re ed htiw  luf l  y sid t ir ub t de  ledom  a dn  l pmu de  ledom  

(J ja hedazimra  te  a .l , 02 )31  . ecneH , ot  ledom  s cu h orp sessec  ab des  on imes -di rts ubi det  

hy olord lacig  m ledo  AWS T-20 21  mitse rof ati gn  ru on ff /s ert am swolf  in imes  un deguag  

wa et ehsr d of Gi eb  buS - .nisaB  
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.3  lairetaM s sdohteM dna  

1.3  lareneG  

 yna no krow hcraeser lufsseccus od ot atad ytilauq dna etauqeda tcelloc ot tnatropmi yrev si tI

 era yduts cificeps siht rof snoitazinagro suoirav morf detcelloc atad fo sepyt ehT .yduts fo dleif

 atad wolf maertS ,atad lacigolorteM ehT :swollof sa  evitcepser eht rof spam cihpargopoT dna

 ,retaw fo yrtsiniM ,ycnegA ecivreS lacigolorteM naipoihtE morf detcelloc era aera yduts

 dna lioS si hcraeser siht ni desu ledoM ehT .ycnegA gnippaM naipoihtE ,ygrenE &noitagirrI

aW ooT tnemssessA ret TAWS( l ehT .)  ated m & desu atad li  a poleved ot ygolodohte

TAWS ni ledom lacigolordyH  .retpahc siht ni dessucsid era  

2.3  era yduts eht fo noitpircseD a 

 fo enoZ ayidaH ni detacol si nisab bus ebiG ehT S lanoigeR seitilanoitaN snoitaN htuoS  sa etat

1.3.giF ni nwohs  acol si tI .woleb  dessecca noigeR eht fo latipaC ,assawaH morf mk532 ta det

assawaH hguorht – emehsahS - abalaH - gerabluW - anasoH - ereL - esoK - erihcnuG - tsrif ehT.etikleW  

si nwot ereL morf sehcnarb hcihw mk08 gniniamer eht dna daor tlahpsa etercnoc si mk512   lla

.daor derehtaew  aW ehT tsaehtuoS ylraen ,yellav revir ebiG eht ni detacol yllacificeps si dehsret -

 yltrap a gniwollof esoK fo nwot eht morf si aerA ydutS eht ot sseccA .yellav gnidnert tsewhtroN

tI .daor depoleved ylwen dna dedargpu yltnecer  idrooc eht neewteb seil yllacihpargoeg  fo etan

73 ᴼ 04 ′0″  ot E 83 ᴼ0′0″E dna  7ᴼ 04 ′0″ ot N  8ᴼ 02 ′0″ .N  
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 erugiF 3.1: paM  ydutS fo  aera  

3.3  goloeG y 

 ecafrus ehT  rehgih ylevitaler ta slios laudiser yb detanimod si nisab buS ebiG eht fo ygoloeg

deb dna snoitavele  gnidavni setirbmingi ylniam ygoloeg kcor   sknab revir dna deb revir eht

1102 ,leinaD( .)  ehT   ,stinu owt fo detsisnoc eb ot deifitnedi si fo aera eht nihtiw ygoloeg kcordeb

etcarahc si tinu setirbmingi ehT .slios laivulla /laudiser eht gniylrednu setirbmingi  yb dezir

 etirbmingi ehT .slios laudiser yalc hsidder gniylrevo ot sdne hcihw derutcarf dna derehtaew

 emos dna gnirehtaew ylthgils yb deziretcarahc si etis eht ta deb revir eritne eht gnidavni hcihw

 .serutcarf/stnioj lacol ronim  

1.3.3  ledoM noitavelE latigiD  

The gopot hpar y dna  rehto  i tropm ant te niarr  hc a ar c itsiret sc  of yna  dehsretaw  ra e d vire ed 

rf om D E latigi el va it no  Mo led  D( )ME  f ro  h golordy ci la  is oitalum n. iD ig t la  El ve oita n Model 

D( E )M  ed ircs seb  e eht el va it on of yna  op i tn  ni  a wa ret sh de  as a ps ec ifi c ps ta ai l r ulose it no . 
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rA SIGc  .01 3 ilppa de  a di atig l vele at oi dom n el of r ra rets  ab es d lacigolordyh  a ylan si .s  MED s 

fo  ht e st ydu  aera  htiw  t eh  r se ol  noitu of 30m* 30m MED dirg  desu neeb sah . S TAW  edom l 

clac lu ta es lla  bus  bas sni   ro aer hc es gopot par hic ap ar m te sre  f ro  eht  p cor sse  of d nile oitae n of 

ht e taw e dehsr . T eseh  p ara em t re s us ch  sa ed gninif  of eht  s ert am krowten  tiw h ti s 

hc ara siretc scit ,  ahc n len  epols , le htgn , and tdiw h we  er ted denimre  by the DEM.  

 erugiF 3.2  :  fo MED dehsretaW  
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2.3.3  lioS  

os tnereffid eht ro dehsretaW eht ni epyt lios tnanimod ehT  niatbo ot elbane dluow sepyt li

 .dehsretaw eht ni puorg lios cigolordyh eht tuoba noitamrofni  depoleved pam lios eht no desaB

ht ,OAF yb epyt lios tnanimod e s era   slosibmaC cirtue 22( slositrev cillep ,)%8.  ,)%38.86(  

D cirtsy  slosivulf  ,)%72.1(   cihtrO losirca  ,)%07.0(  slosotopeL  ( ,)%18.2  irtue c  ,)%02.3( slostin

cimorhc  losivuL  ( ,)%73.4  cimorhc  slosibmaC  ,)%62.0(   cihtrO cirtsyD ,)%20.1( skahcnolos  

 dna )%90.0( slostin x ciclac slosore  90.0( .aera dehsretaw eht fo )%  

 erugiF 3.3  : noitacifissalC lioS dehsretaW fo paM  
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3.3.3  esu dnaL  

bus retawdaeh eht nI .erutlucirga si dehsretaW eht ni esu dnal tnanimod ehT -  dna yelrab nisab

 yltnanimod osla )ananab eslaf( tesnE'' saerehW .sporc launna gniworg ylnommoc era taehw

tse eht rof lativ si noitamrofni esu dnal hcuS .dehsretaw eht fo hcum revoc  kaep fo noitami

 eht ,4.1 erugif ni nwohs pam esu dnal eht no desaB .tnemhctac eht ni detareneg egrahcsid

 tserof ,aera dehsretaw latot eht fo %67.56 sesirpmoc)CRGA(nworg esolc dnal larutlucirga

a ssarg egnar ,aera dehsretaw latot eht fo %39.6 stnuocca dexim  dehsub dna %78.1 stnuocc

 egnar( debburhs sesirpmoc )hsurb  .aera dehsretaw eht fo %44.52  

 erugiF 3.4  : dehsretaW fo paM esu dnaL  
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4.3  A ydutS eht fo ygolordyH dna etamilC aer  

1.4.3  ataD etamilC  

1.1.4.3  ytilibaliavA ataD  

tamilc ehT 1.3 elbaT ni detneserp si aera yduts eht ni ytilibaliava ataD ci  

 elbaT 3.1  : aera yduts eht ni ytilibaliava ataD  

 etamilC

elbairaV  

 emiT

elacS  

 etaD

htgneL  

noitatS  

llafniaR  yliaD  7891 - 8102  anasoH  

 yliaD  8891 - 7102  erihcnuG  

 yliaD  7891 - 8102  oknoF  

 yliaD  5891 - 7102  etikleW  

 yliaD  5891 - 7102  urokeS  

erutarepmeT  yliaD  5891 - 8102  anasoH  

 yliaD  8891 - 7102  erihcnuG  

 yliaD  6102 - 8102  oknoF  

 yliaD  5891 - 7102  etikleW  

 yliaD  5891 - 7102  urokeS  

ytidimuH  yliaD  3102 - 8102  anasoH  

 yliaD  2102 - 7102  urokeS  

deeps dniW  yliaD  7891 - 5102  anasoH  

 yliaD  7891 - 6102  urokeS  

 raloS

noitaidaR  

yliaD  7891 - 8102  anasoH  

 yliaD  2102 - 7102  urokeS  

2.1.4.3  noitelpmoC ataD  

 tsoM .seiduts lacigolordyh rof atad yna fo noitacilppa erofeb pets yramirp si noitelpmoc ataD

 eht ni sdrocer gnissim tibihxe elbairav emos ,revewoH .etelpmoc si atad denoitnemerofa eht fo

 emit .seires  suoiraV  sdohtem  era  elbaliava  ot  etamitse  gnissim  llafniar  sdrocer  fo  deguag  

noitats s. ehT  sdohtem  rof desu  eht  atad fo sisylana  siht ni   eht era yduts lamron -  oitar ohtem d. 
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ehT  lamroN - oitaR  M dohte  )MRN(  si  desu  erehw  eht  naem  launna  noitatipicerp   fo  fo yna

eht sdeecxe snoitats tnecajda eht   ni noitats naht erom yb noitseuq  dna %01   ti  

 

Px=

 

𝑥𝑁

 

𝑛
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𝑎𝑃

 

𝑎𝑁
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𝑏𝑃

 

𝑏𝑁

 

�

 

𝑐𝑃

 

𝑐𝑁

 

…

 

𝑛𝑃

 

𝑛𝑁
� ..………………………………………………… ( noitauqE )1.3  

:erehW  

Px        sdrocer gnissim htiw noitats eht rof noitatipicerp eht si  

P ,a  P ,b  P ..…c Pn         noitatipicerp snoitats tnecajda eht era  

N ,a N ,b N .…c Nn          gnol era - nna naem mret  eht ta seulav noitatipicerp lau .snoitats evitcepser  
 

 3.1.4.3 ehC c oH gnik m snoitatS fo ytienego  

fI  eht  p ilibabor ty fo  ecnerrucco  fo  a mrots  fo  a nevig  isnetni ty si  eht  s ema  orht u tuohg  na  

neht ,aera  eht  aera  si  ias d ot  eb  moh o suoeneg . fI  eht  euqerf n seic  sa  w lle  sa  the seitisnetni  fo  

la l sniar eht  era  eht  s ema  ta  la l ecalp  ni  hcus  .aera  enO  fo  eht  sdohtem  to kcehc  egomoh n ytie  

fo  detceles eht  snoitats  ni  eht  w dehsreta  si  eht  on n- mid e lanoisn  llafniar  r sdroce  a dn  olp t det  ot  

raG( rehto hcae htiw snoitats eht erapmoc g 6791 , ). 

 

 

 erugiF 3.5  : noN - w eht ni snoitats detceles fo stolp lanoisnemid a dehsret  
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er fo ycnetsisnoc rof tseT 4.1.4.3 cor  d  

semitemoS  a tnacifingis  egnahc  am y rucco  ni  na d dnuora  a ralucitrap  niar  ag u eg  .noitats  hcuS  

egnahc a  irrucco ng ni  a ralucitrap  raey  lliw  trats  gnitceffa  eht  r nia  ag u eg  ad t ,a  gnieb  r detrope  

taht morf  ralucitrap  .noitats  retfA  a bmun er fo  ,sraey  ti  may eb  tlef  taht  eht  atad  fo  taht  noitats  

si  ton  gnivig  tnetsisnoc  niar f lla  .seulav  nI  redro  ot  tceted  any su hc  ycnetsisnocni , dna  ot  

tcerroc  tsujda dna  eht  detroper  niar f lla  ,seulav  a qinhcet u ,e  dellac  elbuod  ssam  cu evr  dohtem  

si  eg ner  detpoda ylla ( raG g 6791 , ). 

 evruc ssam elbuod dellac ,euqinhcet a llareneg dohtem y .)6791 ,graG( detpoda  
 
 
P ' = Px             .………………………………………………………………………………… 2.3 noitauqE  
 

:erehW  P’
x detcerroc  pr noitatipice  ta  noitats  x Px si  lanigiro  dedrocer  noitatipicerp  ta  noitats  ,x  

Mo si   eht fo epols lanigiro M dna evruc ssam elbuod c  ssam elbuod eht fo epols detcerroc si

 .evruc  

ehT  snoitats  siht ni desu  uts d ton evah y  ednu r og n a e  tnacifingis  ahc n eg  du gnir  uts eht dy  doirep

1( 9  09 – 7102 .)  ehT  senil  era  af irly htooms  htiw  on  noitats  iyalpsid ng a orts ng ro  l no g- itsal ng 

br kae  ni  epols  

 

 erugiF 3.6: vruc ssam elbuoD e  fo w eht fo snoitats a et r hs ed 
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 5.1.4.3  llafniaR  

 snoitatS citamilC etikleW dna erihcnuG ta detupmoc llafniaR ylhtnom naem mret gnoL ehT

 eht no esab 0991( doirep eht gnirud ycnegA ygolorteM lanoitaN -  eht ni detneserp si )7102

yluJ ,shtnom eht hguorht sraeppa llafniar ylhtnoM egareva kaep ehT .4.3erugif -  ehT .tsuguA

 y/mm 7621 si doirep emas eht gnirud noitats erihcnuG ta detamitse llafniar launna naem

mis eht gnirud noitats etikleW ta detamitse llafniar launna naem eht ,ylrali   4311 si doirep emas

.)A :XEDNEPPA ees( y/mm  

 

 
 erugiF 3.7  :  mret gnoL naem  artni( llafniaR ylhtnom -  etikleW dna erihcnuG ta )ytilibairav launna
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6.1.4.3  erutarepmeT  

doirep eht gnirud detupmoc noitats etikleW ta erutarepmet ylhtnom mumixam naem tsehgih ehT  

7891 -  naem tsewol eht dna )C°3.92( yraurbeF fo shtnom eht ni devresbo 7102  mumixam

gnol ehT .)C°70.42( tsuguA fo htnom eht ni devresbo erutarepmet -  mumixam launna naem mret

 erutarepmet muminim naem tsehgih eht ,ylralimiS .C°9.62 si doirep emas eht rof erutarepmet

C°82.41( lirpA htnom eht ni devresbo doirep emas eht gnirud detupmoC  naem tsewol eht dna )

C°98.11( rebmeceD fo htnom eht ni devresbo erutarepmet muminim ylhtnom ehT .)   detupmoc

ud erutarepmet muminim naem launna naem mret gnol  ees( C°11.31 si doirep emas eht gnir

.)B :XEDNEPPA  

 
 erugiF 3.8: 7891( noitats etikleW ta erutarepmet ylhtnom naem mret gnoL - )7102  
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5.3  golodohteM y 

1.5.3  ledoM  I tupn  of TAWS  

The qua il ty dna  t eh  q au ytitn  fo  ad ta pa p il de  rof  AWS T mo led  eted rmi en  the pe mrofr cna e of ht e 

dom el t a o uocc nt f ro  ht e ph acisy l c rah etca ristics fo  that ap itr cular r vi re  ab sin or tac stnemhc . 

H cne ,e  the m do er le q eriu d eht  di atig l avele it on ledom  D( E )M , l na d su e/ la dn  oc ver, lios  la srey , 

daily v seula  of erp c pi ita m ,noit ax mi mu  dna  mi in mum  ria  met pe ar erut , s lo ar ar id at noi , er l ta i ev  

uh mi id ty, a dn  w dni  s deep  f ro   eht simulat noi  of iad ly ts re ma  f ol w. fI  ht ese m te loroe og ci la  data a er  

ton  pmoc l ete , t neh  XW GEN w ae th re  genera ot r fo  SWAT mo ed l g arene t se  ht ese  v ula se  ot  ni -fill 

gaps in m ae us er d cer ords gnisu  m htno l  y average tad a evo r a un m reb  fo  ey ars. 

The model util sezi  the ED M to rc ea et  st maer  en krowt , bus  basin a dn  d nile etae  ht e wate dehsr  

b dnuo ary  fo  lartneC ebiG  bus - isaB n isu ng eht  ele av ti no  ro  opot parg cih  ad ta dna  a osl  ca cl alu te 

t eh  bus  isab n ap ar rof sretem  axe mple eht  l gno tse  pa ht  dist cna e na d eht  s ol pe of bus  ba nis . 

H dy rol go i ac l eR s nop se U  tin H( RU) w hcih  si  ht e s sellam t u tin  fo  eht  om d le  ot  r tuo e ts aer m 

flow was se t silba deh  a etf r cer al fiss icat oi  n of la dn  use na d s lio  spam  a dn  then o alrev id no e up no  

cae h rehto . The t serh oh ld va ul e aw s sa si ng ed ot  d bus i iv ed  ht e water dehs  a aer  i otn  H UR  hw i hc  

si  na  ra ea ha gniv  uqinu e dnal  u es , os li  dna  sl po e moc b ni ati .sno  
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 erugiF 3. 21  : noitalumis ledoM TAWS ni spetS  
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2.5.3  oS il Prop tre i se  

The s lio  rp o ep r it se  p or iv ed  inf mro at noi  a ob tu  eht  lacisyhp  rahc ca te sir t ci s of the l na d 

us cafr e ni  taw a e sr eh d taht  si  e ss ne ait l to e mits a et  eht  lov ume of wat re  s garot e of r each yal er 

of ios l p or f eli  in edro r yfitnauq ot  the yliad  nur ffo . hT e s lio  atad  erew  eniatbo d f or m t eh  sam t re  

p jorp nal ce t yduts  of mO o ebiG  R revi  B nisa  hcihw  saw  rp e rap ed yb  EM EW . ehT  

alc ifiss ac noit  was m da rocca e ding to the AF O- NU ESCO So li  C al iss noitacif  yS stem. A ll  

s slio  tad a were artxe cted morf  t batad sih ase whi hc  is r iuqe der  yb  eht  WS TA  m ledo . roF  

limissa a noit  of the lios  d latigi  map tiw h eht  m TAWS edo l, a tad a esab  taht  sniatnoc  yhp acis l 

na d hc emi lac  p trepor sei  rof  e hca  so li  sreyal  erew  rp pe dera  ti htiw s’  na  birtta ute table. The 

rojam  soil cl itacifissa no  m pa  fo  eht  taw e ehsr d aera  was edam  drocca ni g to AF eht O- CSENU O 

s lio  cl ifissa ac noit  s .metsy  

3.5.3  La dn  esU  

Land sesu  o/dna r land oc v sre  ffa ce t surf eca  etaw r nur off, g uor awdn ter lf ow, a dn  

ve topa ra psn i noitar  in  a aw te hsr de . ehT  ava ali lb e l na d esu  oc rev  am p f ro  t eh  yduts  area was 

loc lec det  fr mo  t eh  GIS dna  mer o  et nes gnis  depart tnem  fo  IoM WE. ihT s al dn  oc v re  map saw  

cer la iss if de  su i gn  A cr GIS a dn  eht  fi an l al dn  u m es ap noc si sts  of ffid 4 re e tn  alc ess .s  SW TA  

connects the es  c do se  htiw  eht  la dn  oc ve p/r al tn  gr htwo  dat ba esa  ot  is lum ta e ht e g or htw  fo  a 

ap rticul ra  l dna  c vo er.  

4.5.3  Cl tami ic D tupnI a at   

Clima et  v ra i ba l se  are the rd i gniv  ecrof  ni  t eh  hy rd ologi ac l wat re  ba nal ec  m edo l w hcih  

ni c ul d  e erp ic pitat noi , air t pme era rut e, os l ra  ar di ta i no , dniw  deeps  a dn  ler ati ev  uh im dity. 

SWAT n ee sd  d ia l ew y ather data which can eb  pus p il de  ei ht er di er tc ly rf om a r oce r ed d 

m usae der  d ata  or g ne are det  isu ng ew a ather ge en rator ledom . hT e mini um m r qe riu ed d ylia  ad ta 

in ht e AWS T edom l f ro  tra sn tamrof i no  of ht  e ar inf lla  ot  r onu ff are rp e itatipic on, mixam um 

a dn  minimum a ri  te utarepm r ,e  dna  the hto sre  lc ima v et a ir ba les il ek  os l ra  ar d ai it ,no  w ni d 

ps e de  a dn  uh im dity era  deriv de  su gni  eht  taew eh r reneg a rot  edom l. 

The cl ami et  rav i ba les ilitu ez d for ht e m do el w ere  bo at deni  morf  ENMA f ro   evif meteorol go i  lac

sta it ons within t eh  Omo Gi eb  R vi re  Basin. S ni ec  eht  majo ir ty of ht e mete ro ol igo ac l s tat io sn  

are ces o  dn alc ss , eht  ava lbali e data ra e mainly niar fall a dn  temp re at eru .  
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5.5.3  TAWS ledoM lacigolordyH  

Hy olord cig  mo ed ls a er  si pm l deifi , c no ec p ut la  per re itatnes o sn  of a part fo  ht e hy olord yg  c elcy  

and they a rp er i iram ly desu  to de ebircs  t eh  phys laci  orp ec s es s oc rtn o ill ng the tr fsna mro noita  of 

erp c itatipi no  to ru on awoN .ff day ,s  th re e are vario su  hy ord logic ledom s era  de depolev  htiw  

d fi fer ne t s urt utc ar l rahc a retc i muN .scits er suo  ser ae r hc sre  lc assif dei  seht e m do sle  esab d on t eh ir 

sweiv  dna  ejbo c vit se  ( hS a ;3891 ,w  ohC w te  la ,.  1 89 ;8  na d G niaso  te  la ,.  02 0 )9 .  

6.5.3  Hy rd ologi lac  lF ow D ta a  

The h igolordy ac l fl wo  d ata  ra e mi p tro tna  f ro  uor t gni  fo  maerts  fl swo  and bilac rat noi  of eht  

hyd lor go m y edo l for eht  water dehs . Daily lf ow atad  fo   ahcegeM g ua eg  sta snoit  erew  gathe der  

f or m eht  D ape r tnemt  fo  eht  Hy golord y noitces  in oihtE pian niM is rt y of Wat  re  noitagirrI dna  

En gre y, the h rdy o ol ig cal fl wo  atad  are oc ell cted orf m 91 09  ot  2 .600  

7.5.3  sisylanA URH  

nI  SWAT, the er  a er  wt o me ht o sd  to de nimret e ht e URH  rtsid bi noitu . The rif st method si  ot  

assign elgnis a  RH U to each bus  w ehsreta d an /d ro  eht  s ce dno  eno  is ot  a iss ng  m lu it p el  

HR sU  ot  cae h s  bu taw e sr deh . fI  a is ngle URH  rep  bus  isab n si  s le ec et d, ht e URH  si  

d imrete ned yb  eht  od m tnani  al dn  u c es eta go yr , os li  ty ,ep  dna  ls epo  cl ssa  iw t nih  ae ch 

dehsretaw . W aereh s fi  m pitlu el  RH Us are es cel t de , m eht a roj  l na d su ,e  lios , a dn  ols ep  d ata  

nac  be s ep c ifi de  taht  iw ll eb  u des  ot  imreted ning eht  mun reb  dna  t  epy of HR sU  ni  e ca h 

water hs de . oF r t ih s yduts , m pitlu el  URH  saw  es l etce d dna  ht e land u es  saw  recl otni deifissa  

rht ee daorb  getac ro sei  ed dnep gni  on t eh  20% rht e hs o dl  ihw ch is t eh  ed fa tlu  eulav  fo  S AW T 

m do ihw le ch si  c mo p lbita e wi ht  ht e WS AT iman ng noc vent noi T . sih  od se t’n  mean taht  ht ere 

a er   eno nal  d oc ver t py es, rehtar  ti  m ae ns taht  esoht  land oc v re  t py se  hcihw  era  l sse  aht n 

02 % rongi era ed na d eht  ra ea of the iniamer ng la dn  sesu  is re troppa noi em nt os  aht t 10 %0  of 

 ni srevoc dnal eht ,erudecorp evoba eht no desaB  .deledom si nisab bus eht ni aera dnal eht

nworg esolc dnal larutlucirga era dehsretaw   dehsretaw latot eht fo %67.56 sesirpmoc )CRGA(

dexim tserof ,aera   )EGNR( ssarg egnar ,aera dehsretaw latot eht fo %39.6 stnuocca )TSRF(

 fo %44.52 sesirpmoc )BGNR( )hsurb egnar( debburhs dehsub dna %78.1 stnuocca  dehsretaw eht

era a  . ,ylralimiS  dehsretaw ni epyt lios fo dlohserht tluafed %01 fo sisab eht no . 
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os tnereffid eht ro dehsretaW eht ni epyt lios tnanimod ehT  niatbo ot elbane dluow sepyt li

 .dehsretaw eht ni puorg lios cigolordyh eht tuoba noitamrofni o desaB  depoleved pam lios eht n

ht ,OAF yb epyt lios tnanimod e s  slosibmaC cirtue era 22(  ,)%38.86( slositrev cillep ,)%8.

D cirtsy  slosivulf  ,)%72.1(   cihtrO losirca  ,)%07.0(  slosotopeL  ( ,)%18.2  irtue  ,)%02.3( slostin c

( losivuL cimorhc ,)%73.4  cimorhc  slosibmaC  ,)%62.0(   cirtsyD ,)%20.1( skahcnolos cihtrO

x ciclac dna )%90.0( slostin slosore  .aera dehsretaw eht fo )%90.0(  

6.3  noitaulavE dna ecnamrofreP ledoM TAWS  

1.6.3  TAWS - PUC  

TAWS -  yna ,ecafretni cireneg siht gnisU .TAWS rof depoleved saw taht ecafretni na si PUC

oitarbilac  fo citamehcs A .TAWS ot deknil eb ylisae nac margorp ytivitisnes ro ytniatrecnu/n

 dna TAWS neewteb egaknil eht IFUS -  2 11.3 erugiF eht ni detartsulli si smargorp noitazimitpo  

etsys era sretemarap ledom niatrecnu eht taht seriuqer noitarbilac ledom detamotuA  yllacitam

 era )atad derusaem ot gnidnopserroc( stuptuo deriuqer eht dna ,nur si ledom eht ,degnahc

 knil a edivorp ot si ecafretni na fo noitcnuf niam ehT .selif tuptuo ledom eht morf detcartxe

ledom eht dna margorp noitarbilac a fo tuptuo/tupni eht neewteb  gnildnah fo yaw tselpmis ehT .

( stamrof elif txet hguorht si egnahcxe elif eht .)opsabbA .C miraK  

 

2.6.3  Se vitisn i yt  nA aly sis  

neS si it vity anal sy is si  the syste citam  pro ec ss of d itcete ng the highest infl eu n lait  m do  le

p ra a em te sr  for om d le  ac il arb t oi n and om d le  erp di itc o sn . sihT  des irc b se  the itar o fo  the chan eg  

m ni do el output to a ahc nge in the m do le  input p ra a tem e .r  tI  explai sn  how a evig n sp ice f dei  ar nge 

o  f i pn ut p emara t sre  applied on eht  mo led  lliw  tceffa  the om d le  out up .t  epeD nding no  

so er em sea hcr e sr , t eh y op in et d uo t th ta  es n ivitis ty anal sy is na d ilac br ita no  ni  WS AT are 

d ffi icult  dna t emi  c no mus ing p secor s se  o iw ng to tse i am tion of lar eg  n mu eb r of par sretema . 

neH c ,e  t eh   niam b fene it fo  es n itis vity analysis si  der u ic ng the number of par retema s aht t m su t 

be se t detami  du ir n  g t eh  ilac rb ta ion of the mo led . In doing so, no e ac n im n mi i ez  the time r eriuqe d 

for co pm u itat no  o m f do el c ila b oitar n sa  w lle  sa  ffe o str  er uq ri ed in tamitse i gn  the va ir o su  in tup  

rap a tem ers. 

S AW T oM d le  is one of imes  sid t ir buted retaw hs ed om d le  t tah  qer u eri d a n mu b re  of ph sy i lac  
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 dna p ecor ss para tem ers to ircsed be h rdy ologi lac , lc im cita , retaw  qu ila ty, al nd am n ga e nem t 

tiw hin retaw a hs ed. These am de the c ila b itar no  fo  the m do le  co pm lex to a sp ifice c aw tershed 

ra ea ud e  ot t eh  un rebm  of parameters to eb  se t detami  as lew l as the possible ssa o oitaic n ’s  oma ng 

e ca h othe aV( r dn enberg eh  te  .la , 2002). euD  ot  this fact, many er s ae r rehc s h eva  su etsegg d that 

s isne tivit a y nalysis s oh u dl  eb  cond cu t de  p ir or to om d le  ac lib itar no  in ro d re  ot  id ne tify the 

mo ts  se sn iti v  e p ra a em te sr  th ta  ircsed be the m do le  para em t re s. a ytivitisneS nalysis na d 

c itarbila no  erew  c rra i de  out  rof ahcegeM  us b- sretaw h sde  of ebiG  bus -b sa i  ,n f ro  the c ila b itar no  

ets p of this ts du y.  

esaB d on nes sitivity analys si , t eh  mo ts  imp atro nt mo ed l p ra a sretem  ew re d si t gni u si h de  tiw h gr  tae

ta tention, oth iwre se an insign tnacifi  ahc n eg  in the lav u se  of the om d le  wi ll  rb ing lar eg  change 

 ni t eh  om d le  o ptu ut for so em  p ra am .srete  Hen ec , it si  in id ps en as b el  to give erom  pme hasis 

 ni s itcele ng the tseb  op iss b el  av l seu  of the input ap ar met .sre  Wher ae s the o reht  m do le  

ap r  sretema t tah  ah ve low nes sitivity nac  eb  negl etce d in eht  pro ssec  of ilac b tar ion aceb u es  llams  

chang se   ni t rieh  seulav  od  not uac se al r eg  ch segna  in m do el o ptu ut.  

3.6.3  Cali itarb on 

SWAT mo ed ls tnoc ain sev are l p ara etem rs ni  hw ich ht ey era  gro depu  tni o hp sy i lac  dna  

corp e  ss p ara em t re s. A phys laci  pa ar tem re  oc iatn sn  ht e hp sy ic la  rp po ert sei  of the water dehs  

taht  nac  ae ylis  m eb ae sur de  f ro  ni nats ec  the ra e sa  fo  t eh  ca hct tnem , f ar noitc  fo  mi per iv uo s 

ra ae , surface ar ae  fo  wat b re ido se , dna  us rf eca  s ol ep . P cor e ss  pa ar em t sre  c atno in c re at ni  

pr po ert sei  of ht e dehsretaw  taht  c nna ot s eb tr ia gh ft ro w dra  me sa ur de  wo ni g to sp ita la  dna  

te pm laro  v ra i iliba ty. Su hc  p retemara s a er  for e max p effe el ct vi e ed p ht  fo  s fru a ec  soil utsiom er  

st ro age, t eh  effective al te ar l infl wo  rate, ht e oc ef eicif tn  o n f no il en arity co tn rol gnil  t eh  r ta e 

of perc lo ati no  to eht  nuorg dwat re  oS( ro so ih an a dn  atpuG , 91 59 .)  He  ,ecn in or ed r to oc nt lor  t eh  

oba ve pr lbo em, eno  een sd  ot  use the isyhp ac l p secor s h dy rol ygo  ledom  to select e eht its mat de  

v seula  of t eh  om ed l pa ar tem sre  ni  o dr er to p der ict eht  p to e laitn  fu rut e m ana gem tne  of ht e m do  le

to esolc ly per er s ne t eht  r lae  hc ra siretca t sci  fo  eht  w eta rs deh  ar ae .  

The va ul es fo  orp ec ss  p ra am te sre  ra e es l ce ted for mis alu ti no  rud ni g eht  mo led  bilac oitar n 

orp sec .s  T  o hca ieve ht si , owt  imp ro t na t pro ec sess  ah ve ot  be cca om lp ish de  du gnir  ac l bi ra it on. 

The f sri t pets  is ht e arap em t re  ceps i cif ation dna  eht  o ht re  is p ara me et r esti noitam . nI  eht  

f ro mer orp ssec  eps ific cation of eht  in ti ai l marap eters gnisu  ht e ni mrof ati no  oba ut eht  wa et rs deh  

porp eitre s dna  b he av roi s. uS bs euqe ntly, it aw s f ollo w de  by ph sy i lac  emarap t re  amitse ti no  ba des  
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no  t eh  m rusae em ne st  bo ta eni d f or m t eh  if sdle . T  eh rusaem ed p sretemara  will ton  eb  jda tsu ed by 

eht  m do el nu less ti  has u recn t ytnia  in eht ri  v la .seu  

noN ehte l sse , rof  t eh  rp co ess pa ar tem sre  se t ami set  fo  t eh  r gna e of ssop elbi  av l seu  era  es at lb i hs de  

desab   no the mgduj ne t dna  nu red s gnidnat  fo  the yh ord logy of t eh  w sreta deh . T ereh  ra e oirav su  

nhcet i seuq  sed ign  de to r de cu e cnu e atr inty ni  t eh  tse i noitam  fo  the pr sseco  ap ram rete s ud nir g 

p retemara  se ti tam oi .n  ehT  t py ic  la rppa hcao  si  eles nitc g an i tin i la  eulav  fo  e mits ati gn  nihtiw  t eh  

speci if de  gnar e. C sno ce uti ev ly dewollof  b  y ujda ts i gn  t eh  p retemara  av l seu  it ll eht  om d le  

b ahe iv ro  solc ely m hcta se  ht e hsretaw ed. Th si  p or c se s o  f ujda ts m ne t ac n eb  d eno  am un ally ro  

gnisu  oc m retup -b desa  au ot am t ci  met sdoh . As it si  nem tioned  evoba the jbo ect vi e fo  a c bila rat oi n 

orp dec ure is eht  itse mati no  fo  values f ro  ht eso  ap r ma ete sr , w hcih  nac ton   eb ssa sse ed di tcer ly 

f or m f ei ld tad a. cA droc ni g to gsfeR aa dr  and tS mro  991( )6 , ht eer  ty sep  of lac ibr  noita

p cor edures ac n be id ne t fi dei  Trial-a dn - re ror  ( .e.i , nam lau  para em t re  da ju ts me )tn ; A tu oma it c 

(nu em ric p la ara em t re  opt mi i noitaz ); na d a c ibmo nat oi n fo  m na ual na d tua oma .t  

4.6.3  Valida it on 

The ledom  shou dl  be test de  wi ht  dni epe dn ent d ata  wi uoht t yna  ujda ts ment no  ht e rap a cirtem  

val eu s c fo alibrat noi  in or ed r ot  eval au et  t eh  e iff ciency of t eh  m edo l of r utuf er  rp edi tc ions fo  

eht  wa et r m ana meg e  tn fo  eht  hsretaw ed. T sih  testing ecorp rud e of eht  mo led  htiw  an 

ind pe dne tne  data es t is c mo monly r fe rre  de to sa  m do el va il da it no . M do el ca rbil oita n edi nt seifi  

t eh  best or at el sa t a r nosae elba  rap am te er w ereh v sa ali ad tion vorp se  that t eh  ac li rb ta ed 

emarap ters a er  rea anos bly rep f ro m de  ew ll nu red  na  edni nep de tn  .atad  

5.6.3  M ledo  Ef ycneicif  

F ro  eht  eval au tion fo  eht  ac libr noita  dna(  ilav dati )no  perf ro ecnam  fo  eht  m edo l, wt o sta sit ti lac  

emarap t n sre amely R² = the uqs ra ed oc rrelati no  coe ff ci i ne t eb tw ee n the bo es r dev  a dn  

is mula det  tuptuo , w hcih  S ni WAT si  usu la ly t eh  ts r ae m fl wo , na d NS = t eh  N hsa - uS lct i ff e 

fe fici cne y marap eter, a er  ev la detau . V la u se  fo  R² > 0.6 dna  NS > 0.5 f ro  t eh  ca il arb t noi  of ht e 

d lia y dna  m no thly mis ulat de  rts ae wolf m  era  ausu ll isnoc y ed red sa  da etauqe  rof  na  ca tpec ba el  

ilac b tar i no  naS( t ih  te  . la ., 002 1 .)  

1. tneiciffeoC  fo  ted re nim a noit  (R2) si  ca cl lu ta ed as 

The gnar e of va ul es of oc ef eicif tn  fo  ed t mre i an t noi  eb wt e ne  sbo re ved id sc ah gr e (  Q )m  dna  

is mul egrahcsid noita  sQ( ) is 1.0 eb( st) to 0.0 (w ro st). Th si  ffeoc i ic ent m sae eru s t eh  carf ti no  fo  
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eht  v ra iation in th m e ae sur de  atad  that si  er pli ac et d in the is um al det  mod le  ser stlu . A val eu  of 

0.0 for R2 snaem  ht ta  no en   fo t eh  v aira ecn  in ht e m usae r de  ad ta si  rep il c ta de  by t eh  m edo l 

p ider c it no s  . On eht  hto re  nah d, a av lue of 1.  0 i idn cates taht  lla  fo  the irav ance ni  the aem us der  

atad  si  per lic deta  by t eh  ledom  rp de itci no s.  

          R2=
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−

 

𝑠𝑄 )

 

2
……………………………… 3.3( noitauqE ) 

2. SN : N hsa -Sut filc fe (1970) coef icif tne  ac cl detalu  sa   

The ts ati cits al edni x of m edo il ng fe fici ne cy )SN(  va seul  r egna  rf om .1 0 eb( ts ) ot  en g ita ve 

in if ytin  . NS is  hguot a t se t of p fre ro m ecna  than R2 dna  si  never la gr re  t nah  R2. SN  em a us r se  

h wo  w le l eht  si alum et ( d Qs) res stlu  p er d tci  eht  em asur de  ad ta (Qm) relati ev  ot  is pm ly nitciderp g 

eht  qu na tity of int re tse  by u is n  g t eh  va are ge fo  eht  mea us er d atad  over eht  ep ri do  of 

compari os n. A eulav  fo  .0 0 rof  NS me sna  t ah t m eht edo l iderp c it o sn  a er  just as a rucc ate as 

isu ng ht e m sae u der  d ta a av are eg  (Qm) ot  p er dict ht e m ae s eru  d tad a. SN  val eu s l sse  t nah  .0 0 

in id ca et  eht  m ae s ru de  ad at  av are ge si  a tteb re  p er dict ro  fo  t eh  m ae rus ed  atad th na  ht e mo ed l 

rp edict oi sn  ihw le a av l eu  greater naht  0.0 ni d ci ta se  ht e m do el si  a bett re  pre id tc ro  of ht  e

m ae rus de  d ata  t nah  eht  em usa der  tad a average. This m usae er  si  highly af detcef  by a few 

ex ert em  er  sror na d nac  be ib ased if a w di e ra egn  of wolf  ve ne st  is e px re decnei .  

1 = SN - 
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𝑚

 

−

 

𝑠𝑄 )

 

2
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𝑄

 

𝑚

 

−

 

𝑚𝑄 )

 

2
…………..………………………………… 4.3( noitauqE ) 

PUC TAWS ecruoS -  s’resU 4 )1102 ,ruopsabbA( ,launaM   
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 erugiF 3. 31  citamehcS  TAWS ,TAWS neewteb egaknil eht fo - ( PUC IFUS - noitazimitpo )2  
margorp  

txt.hcr.elif_raV  

 

txt.hcr_devresbO  
hcr_tcartxe_2IFUS

fed.  

txt.eman _elif_raV  

txt.devresbO  

 

   ytivitisneS

sisylanA  

 

 labolG

ytivitisneS  

 

txt.tats_yrammuS  

tolP UPP 59  

 weN

TAWS - puC  

tcejorP  

  TAWS tupnI

 noitalumiS

exe.taws  

 

exe.tawS  

 
txt.fnI_raP  

 

noitavresbO  

 

    noitcartxE  

 

 evitcejbO

noitcnuF  

 

   noitarbilaC  

 

 

 weN tropmI

retemarap  

 weN a ddA

retemarap  

 

   noitarbilaC  

       tuP tuO  

 

 

smetI lla etucexE  

 

 noitucexe eht tratS

tabnuR_2ifuS fo  

 

  noitadilaV  

      

 

 

 airetirC noitarbilaC fI

?deifsitaS  
enO - ta -

emit a  

 

 wen 2IFUS

exe.srap  

seY  oN  
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7.3  noitceleS  fo  tnempoleveD laitnetoP  setiS  

 gniredisnoc yb detceles era noitareneg rewopordyh rof elbatius era taht setis laitnetop ehT

tacifitnedi etiS sa hcus sretemarap tnereffid  ,aera tnemhctac dna tneidarg revir gniredisnoc noi

 lacoL no desaB noitacifitnedI& ,snoitidnoc noitcurtsnoc yawretaw no desab noitacifitnedI

 pam lacihpargopot eht no deterpretni eb tonnac setis laitnetop erehw sesac nI noitamrofnI

lbasu llams eht fo esuaceb  cisab owt eht yduts siht rof ,loop ro llaf a fo ecneserp eht ro daeh e

rap a redisnoc era taht sretem e b dessucsid si d e .wol  

)1(  L rahcsid mrif fo leve ge 

W elih  ti  si  tluciffid  ot  egduj  eht  ilibatius ty of r de tnempolev  desab  on eht  osba l emulov etu  

mrif fo  ahcsid r ,eg  a laitnetop  etis  htiw  a evitaler ly hi hg  level  fo  if rm egrahcsid  erom si  vaf o elbar  

etis  rof  a rcim o-h ordy  pl tna  sed i deng  ot  ppus ly rewop  th tuohguor  .raey eht  

)2(  awretaw neewteb oitar[ H/L y  ])H( daeh latot dna )L( htgnel  

A etis  htiw  a rellams  H/L  v eula  si  erom  da v tna a suoeg  for ams ll-sc ela  h opordy w giF .re u er  

3. 41  swohs  eht  er l noita  fo  eht  oitar  ewteb en eht  latot  daeh  )H(  dna  eht  retaw w htgnel ya   )L(

oma )H/L( n e g x lams gnitsi l-  elacs hyd etis rewopor s ehw r  eht e t aeh lato d m 01 naht ssel ton si  

eht(  muminim  daeh  hcihw  nac  eb  deterpretni  no  na  ex gnitsi   lacihpargopot pam ). sA  ylraelc  

detacidni  ni  eht  ,erugif  the L/H fo  orcim  hyd or  si  eneg ar lly ton  hi areva na si ro 04 naht rehg g  e

52 fo  . D( E MU B .)9002 ,  

 

 erugiF 3. 41  : leR  dna htgnel yaw retaw neewteb noita daeH  
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1.7.3  oeht gnitaluclaC r p elbaliava lacite o rew  

d wolf eht ecnO u etis eht rof evruc noitar s celes ted ht ,dehsilbatse si e en x saw pets t   noitamitse

of laitnetop  rewop  dna  en re g .y  Be erof  yna  op w re  pl tna  si  detalpmetnoc  ti  si  laitnesse  ot  ssessa  

ht e tnerehni  op w re  lbaliava e morf  eht  csid h egra  fo  the evir r dna  the he da  av ia l elba  ta  ht e is t .e  

Th vir a fo rewop laitnetop laciteroeht e e b nac r e e rpx e  dess a :s  

 

𝑃=

 

𝑔𝑞𝛾 h …………………………………………  .…………...…………………... ( noitauqE 5.3 ) 

erehW  

 

𝛾- =retaw fo thgiew tinu 0001 m/gk 3 

 

𝑞- m=revir eht fo egrahcsid ro wolf 3/s 

 

𝑔- m=ytivarg 3/s 

h- m=daeh laitnetop fo pord  

eb dluow ttaw olik & rewop esroh fo smret ni nettirw noisserpxe sihT  

 

 

𝑃= 0001 hq / 57 = 33.31 ( ph  )  

 

𝑃 637.0= ∗ 33.31

 

𝑔𝑄 h 8.9=

 

𝐻𝑄  (

 

𝑊𝐾  .……………………………………………… ) ( noitauqE 6.3 ) 

ehT  lautca  esu  fo  the ab evo  noitauqe  si  tluciffid  eud  ot  eht  tcaf  taht  eht  d ahcsi r eg  fo  any evir r 

seirav  revo  a iw de ar nge. hgiH  csid har seg  era  av elbalia  no ly rof  hs o tr  ud r snoita  ni  a .raey  ehT  

gnidnopserroc  av elbalia  rewop  dluow  eb  fo  trohs  .noitarud  suhT  eht  elbaliava  rewop  niatbo ed 

niwollof eht ot gnidrocca deifissalc eb nac revir nevig a morf g ty .sep  

miniM )I( um laitnetop  rewop  detupmoc  f mor  muminim eht  wolf  001 elbaliava  ecrep n fo t  

01P ,sruoh 0678 ro syad 563 lla rof ,.e.i ,emit 0  

llamS)II(  laitnetop  rewop  detupmoc  morf  eht  wolf  elbaliava  rof  59  ecrep nt fo  ti  ,.e.i ,em

of elbaliava wolf r  .59P ,sruoh 2238  

garevA)III( e laitnetop  rewop  etupmoc d orf m eht  lf ow iava l elba  for 05  p re ce tn  fo  ti em ,  ,.e.i

uoh 0834 ro shtnom 6 rof elbaliava wolf r .05P ,s  

( )VI naeM  etop n lait  rewop  detupmoc  morf  eht  egareva  fo  naem  raey ly fl swo  rof  doirep a  

fo  01  ot  03  ,sraey  hcihw  si  lauqe  ot  eht  aera  of eht  olf w- ud r ta i no  ruc v gnidnopserroc e  ot  

siht  m nae  raey . sihT  si  onk wn sa  G ssor  ir v re  power rper ,laitnetop ese  detn a mP s .  

mixaM)V( um laitnetoP  rewoP  etupmoc d morf  eht  f wol  elbaliava  rof  52  ot  35  tnecrep fo   emit

.U( S. .)3891 ,ygrenE fo tnemtrapeD  

tI  nac  eb  se ne  taht  eht  noitaulave  fo  eht  egareva  wolf  si  a detacilpmoc  pr melbo  dna  lliw   eb

ot esolc  eht  tcerroc  eulav  no ly wh eniatbo ne d rf om na  gareva e wolf  du noitar  vruc e desab  no  a 
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wolf  atad  fo  a regnol  p siht roF .doire  uts d a ,y  atad wolf  ey 82 fo a ’sr   tluser noitalumis  .desu si

yllacinhceT  baliava le rewop  si  deniatbo  yb  lcni u gnid  sessol  eud  ot  ayevnoc n ,ec  tnalp  essol s 

hcus  sa  ecnartne  ,ssol  kcar  ,ssol  rotareneg  na d enibrut  ssol  .cte  roF  ,PHM  eht  evo r  lla

,ycneiciffe  η, fo  %05  si  deilpitlum  htiw  eht  laciteroeht  wop er ot  niatbo  tech lacin ly  elbaliava

wop e .r  The wol  ov llare  eiciffe ncy si  as a tluser  fo  eht  iwollof ng sessol  vraH( ey, .8991  sa  detic

neK ni e )7102 ,kerabuM ;4102 ,nhoJ ;7002 in .  

 hC a nn e %5 = ssol l  
 Pe  sessol kcotsn = %01  
  sessol enibruT =  %02  
 ssol rotareneG e  s =  %4.51  
 petS - t nwod dna pu ar emrofsn r ssol e  s = %4  
 rT a  sessol noissimsn =  %01  

woP e seht lla retfa deniatbo si tuptuo r e ssol e ra s e redisnoc e .d  

woP e tupni rewoP=tuptuo r * ycneiciffe noisrevnoc  

woP e 59.0=tuptuo r * .0  9 *  8.0 *  48.0 *  69.0 *  tupni rewoP 9.0  

woP e  5.0=tuptuo r * tupni rewoP  

 5.0=PHM rof η ,ycneiciffe llarevo ,eroferehT  

woP e 18.9=tuptuo r  )wK( H Q η  

 .………………………………………………………………)wK( H Q 9.4=P ( noitauqE )7.3  

2.7.3  wolf maertS  daeH dna  fo  wolf  

nI  eht  tnemssessa  fo  yna  h rewopordy  stnalp  etop n ,lait  wolf  fo  retaw  dna  daeh  era  .laitnesse  tI  

is esuaceb  rewop eht   detareneg by the PH  tnalp  si  lamron ly ed p tnedne  on ts r mae  wolf  dna  he da  

olf fo w. 

3.7.3   maertS  wolf  

ylediw era sdohtem owT  sa atad wolf maerts fo sisylana rof desu  rewop fo noitamitse yramirp a  .  

laitnetoP - wolf - noitarud  evruc  )CDF(  dna  qes eu laitn  maerts  wolf  ituor ng .)RSS(  ehT  olf w 

noitarud  evruc  dohtem  si  etteb r dohtem  rof  lla  yranimilerp  ro  cs r inee ng .seiduts  sihT  dohtem  

osla si  eht  tseb  iohc ce rof  gih h- ,daeh  ur n- fo - revir  p stcejor  erehw  h dae  si  lareneg ly if x de  ro  

even rof  wol - daeh  stcejorp  erehw  daeh  seirav  htiw  ahcsid r .eg  roF  esoprupitlum  egarots  

,stcejorp  ht e RSS  dohtem  si  erom  etairporppa  dna  osla  nac  eb  desu  rof  ex gninima  eht  ilibisaef ty 
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fo  idulcni n rewop g  ta  en w taw er oc n noitavres  ro  doolf  tnoc r lo  .stcejorp  roF  p ikae ng dna  

depmup  ots rage lruoh ,stcejorp y .)3002 ,.la te demmahoM( deriuqer si gnituor RSS  

wolF - noitarud  sevruc  )CDF(   erew desu  ot  ezirammus  maerts  wolf  scitsiretcarahc  dna  nac  

b detcurtsnoc e  iad morf ly, keew l ,y  or htnom l erts y am wolf  ad t T .a h ese  sevruc  wohs  ht e 

ep r tnec a fo eg  emit  taht  wolf  slauqe  ro  ex sdeec  v suoira  v ula es gnirud  eht  p doire  of ,drocer  for 

elpmaxe  ,05( Q  iad l )y  si  eht  wolf  w hcih  si  caer h de  ro  ex eec d de  lacitsitats ly ni  %05  fo  eht  ,emit  

gninaem  in  egareva na y  563 fo %05 ta rae ad y .s  ,revewoH  eseht  sevruc  are lufesu  lave rof u gnita  

the rewop  tuptuo  fo  nur - fo - revir  stcejorp  dna  rof  rehto  rewop  stcejorp  erehw  daeh  seirav  

tcerid l 0111ME( wolf htiw y -2- N ni detis sA ,5891 ,1071 a  .)1102 sodr  

erehT  era  owt  tupmoc i gn  anidro t se  rof  gnittolp  wolf  noitarud  ,evruc  iv z. eht  nar k-  deredro

euqinhcet  dna  ht e ssalc - lavretni  qinhcet u .e  ehT  nar k- deredro  t euqinhce  c sno i sred  a ot t la  ti  em

erper taht wolf fo seires s emerusaem hcae rof emit fo stnemercni lauqe tne n hcus ,eulav t  aem sa n 

,yliad  keew l ,y  ro  htnom ly ,swolf  dna  sknar  eht  fl swo  idrocca ng ot  ingam t .edu  oT  poleved   eht

wolf - noitarud  cu ,evr  ht e devresbo  ts r mae  swolf  dluohs  eb  arra n deg  in d idnecse ng .edutingam  

,deknar era atad eht nehT  eht  tsegral  innigeb ng htiw  ,1 redro  morf  1 ot  rebmun latot  fo  atad  .

tilibaborp ehT y b detamitse si ecnadeecxe fo y ehT noitaler gniwollof eht  CDF  si  dettolp  

gnidrocca  ot  eht  evoba  p erudecor  demmahoM(  te  ,.la  )3002  saerehw  ssalc ni - lavretni  

t uqinhce e eht  emit  res i se  of wolf  v seula  era  tac ego ir z de  ni  ot  ssalc  ni t re v ,sla  sessalc eht  ran eg  

morf  eht  hi tsehg  wolf  eulav  ot  ni  the eires s ot  eht  tsewol  v eula  ni  eht  ti em  se seir .  

A lat ly si  edam  fo  eht  rebmun  fo  wolf  ni  ,hcae  and by noitammus  eht  rebmun  fo  seulav  aerg t  re

naht  a nevig  reppu  timil  fo  eht  sessalc  nac  eb  .denimreted  ehT  rebmun  fo  swolf  retaerg  th na  

nevig a  reppu  timil  fo  eht  eb nac ssalc  edivid  eht yb  ot t la  ebmun r fo  wolf  v seula  ni  eht  d ata  

eires s ot  niatbo  eht  ecnadeecxe  .egatnecrep  ehT  eulav  fo  eht  wolf  rof  eht  ralucitrap  reppu  mil it 

fo  ssalc eht  lavretni  si  neht  dettolp  susrev  eht  detupmoc  exce ecnade  necrep t kcinraW(  te  ,.la  

tis sA4891 e N ni d a 1102 sodr ). 

nehT  fa t re  gnittolp  CDF  a wolf  v eula  si  les e detc  to emoceb  a sed i ng  wolf  rof  eht  eneg r ta i  no

 fo  rof nekat ),)ylhtnom%( Q & ,)ylkeew%( Q ,)yliad%( Q( eulav etar wolf ehT .rewoP nur - ffo -

.erutaretil ot erutaretil morf seirav emehcs revir  

4.7.3  eH ten & daeh ssorG ad 

a fo laitnetop rewopordyh eht etamitse oT n yhp dna atad lacigolordyh etis y s aci l  citsiretcarahc

eht fo  etis  uohs ld eb  .nwonk  ssorG  daeh  si  eno  fo  eht  ph isy c la  citsiretcarahc  fo  eht  etis  
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gnirusaem dna  si  ac r deir  tuo  gnisu  tnereffid  qinhcet u .se  roF  siht  eser a hcr  row k eht  ssorg  daeh  

daer saw  morf  eht  pargopot h ci  pam  fo  elacs  00005:1 . gnivaH  dehsilbatse  eht  ssorg  h dae  

av elbalia , eht  daeh  sessol  taht  cni l edu  sessol  eud  ot  ayevnoc n ,ec  pl tna  sessol  hcus  sa  artne n ec  

sol s, ar c  ,ssol k g rene a  rot a nibrut dn e  ssol e ct  .  ot deredisnoc erew g ht te e ne eh t a .d  

5.7.3  wolF fo nosirapmoC - atad yliad dna ylhtnom morf sevruc noitarud  

A wolf - noitarud  dettolp  gnisu  ylhtnom  egareva  wolf  sah  a nednet cy ot w sdra  a rehgih  sed ign 

egrahcsid  taht  emitemos  s secudorp  etiuq  al r si sihT .srorre reg  t esuaceb h htnom e ly egareva  used 

lliw  ksam  htiw ni - htnom  tairav i .no  tneuqesnoC l ,y  ti  si  assecen ry ot  iatbo n na  av egare  iad ly  wolf  

,seireS  sa  raf  sa  ,elbissop  ni  redro  ot  dliub  a iad ly wolf  noitarud  evruc  (To hZ gn e gn  aW ng 

H nidia g- nemaT ni detic sa 6991 e .)4002  

sredisnoC  eht  noitanimreted  fo  eht  egareva  d ia l  y swolF - noitarud  a evruc s eht  banoitseuqnu ly 

tsom  i tnatropm  lordyh o lacig  in tup  rof  the ed p edne nt ,rewop  rene g ,y  dna  cimonoce  seiduts  fo  

h rewopordy   tcejorp hasmaR( o ey  2891  sa  ic t de  ni  enemaT  002 4)  . laicepsE ly nehw  ti  si  derised  

edivorp ot  srotsevni  na d el n sred  htiw  niatrec t ,y  noc s evitavre  etamitse  fo  ts r mae  wolf  si  

snoc i ed r a de tairporpp e. ,revewoH  eht  ana l sisy  desab  no  htnom ly atad  si  lufesu  ot  ekam  

erp l animi ry d eht ot ni thgisni e is gn  . )4002 enemaT( . 
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.4  Re sucsiD dna stlus sions 

1.4  M gniledo  of bus ahcegeM -wa hsret ed 

bus ahcegem ehT - W eht fo noitces reppu eht ta detacol si dehsretaw  hcihw dehsreta

 91 sessapmocne nisab bus s niguag ahcegeM fo teltuo eht ta detaeniled  aera na sah tI .noitats g

 fo mk241.59 2  gniguag eht morf dezylana erew dehsretaw bus ahcegeM eht ta atad rehtaeW .

 esehT .dehsretaw bus eht nihtiw dna dnuora detacol erutarepmet dna noitatipicerp fo snoitats

ra atad 0991 morf e -  muminim dna mumixam ,noitatipicerp fo snoitavresbo yliad 7102

3991( sraey 41 revo derusaem wolf maerts yliad gnidnopserroc ehT .erutarepmet -  )6002

etcelloc saw noitats gniguag ahcegeM ta atad noitavresbo lacigolordyh  ygolordyh morf d

o tnemtraped  f MoWI  .E  

1.1.4  sisylanA URH  

nI  SWAT, the er  a er  wt o me ht o sd  to de nimret e ht e URH  rtsid bi noitu . The rif st method si  ot  

assign elgnis a  RH U to each bus  w ehsreta d an /d ro  eht  s ce dno  eno  is ot  a iss ng  m lu it p el  

HR sU  ot  cae h s  bu taw e sr deh . fI  a is ngle URH  rep  bus  isab n si  s le ec et d, ht e URH  si  

d imrete ned yb  eht  od m tnani  al dn  u c es eta go yr , os li  ty ,ep  dna  ls epo  cl ssa  iw t nih  ae ch 

dehsretaw . W aereh s fi  m pitlu el  RH Us are es cel t de , m eht a roj  l na d su ,e  lios , a dn  ols ep  d ata  

nac  be s ep c ifi de  taht  iw ll eb  u des  ot  imreted ning eht  mun reb  dna  t  epy of HR sU  ni  e ca h 

water hs de . oF r t ih s yduts , m pitlu el  URH  saw  es l etce d dna  ht e land u es  saw  recl otni deifissa  

rht ee daorb  getac ro sei  ed dnep gni  on t eh  20% rht e hs o dl  ihw ch is t eh  ed fa tlu  eulav  fo  S AW T 

m do ihw le ch si  c mo p lbita e wi ht  ht e WS AT iman ng noc vent noi T . sih  od se t’n  mean taht  ht ere 

a er   eno nal  d oc ver t py es, rehtar  ti  m ae ns taht  esoht  land oc v re  t py se  hcihw  era  l sse  aht n 

02 % rongi era ed na d eht  ra ea of the iniamer ng la dn  sesu  is re troppa noi em nt os  aht t 10 %0  of 

eht  land aera  in  eht us b ab s ni  si  dom le de .   Based on the ba ove corp de ru e, ht e la dn  voc sre  ni  

us ahcegeM b hsretaw de  ra e ga r utluci r la  nal d–c esol -g or )CRGA( nw .  iS im al ,ylr  o eht n  b sisa  fo  

01 % ed tluaf  rht es oh ld fo  ios l yt ni ep  ahcegeM   bus taw e sr deh  imorhC c slosivuL  L( V .)x  

ruF th re , vo erl ya i gn  of eht  la dn  c vo er, os li  na d pols e es el tc ed in ed inif ng eht  HRU ed nif i it no  

isu ng d eht ef ua tl  ht er s oh ld val eu s, t eh   ahcegeM bus  w ta re sh de  was bus vid ide ni ot  91  HRU 

ivah ng euqinu  al dn  use a s dn o li  oc ibm na oit sn  t ah t en lba se  the model ot  re elf tc  id f eref ecn s ni  

ve apo nart ps itari no  a dn  o ht re  c ygolordyh dno iti sno  for al dn  cove /r c por  a dn  s lio . uR fon f si  

rp ed ci det  se etarap ly f ro  hcae  RH U na r d uo t de  ot  bo t nia  ht e latot  r onu ff  at the eltuo t of eht  
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s bu  wate hsr ed. hT si  ni cr ae ses eht  ca uc ycar  of aol p d er id c it o sn  a dn  ivorp d se  a m cu h eb rett  

yhp si ac l sed irc p noit  fo  the wat re  ba al nce fo  eht  ts u yd  area.  

2.1.4  noitalumiS TAWS  

 noitalumis fo doirep si putes ot si pets tsrif ehT A tf re  eht  pre- ecorp niss g of eht  da at  and SW TA  

m do le  s u te p, is um l noita  w sa  od en  for t eh  pe doir  0991  to 02 06 na d eht  noitalumis  f ro  991 0-

1 399 w sa  con redis de  sa  mraw a - pu  f ro  the model tub  eht  r tse  of eht  y ae sr  i.e ,.  orf m 91 39  

ot  6002  w ere  su ed f ro  .sisylanA ytivitisneS  

3.1.4  Se vitisn ti y A ylan is S( s )A  of eht  ledom  ta  s ahcegeM bu  wa ret  dehs  

sisylana ytivitisnes ehT   gnitsujda erofeb seulav detamitse ylhguor edivorp ot detcudnoc saw

.doirep noitarbilac eht gnirud sretemarap tupni evitisnes   detcudnoc yllarudecorp saw AS

ytnewt gninnigeb eht tA .ledom eht ni sretemarap evitisnes tsom eht tceles ot spets owt gnizilitu -

is om TAWS eht nihtiw AS ni noitaredisnoc otni nekat erew sretemarap x  eht ,eseht morF .led

 neves tsom  ledom TAWS eht nihtiw wolf maerts tceffa taht dnuof erew sretemarap evitisnes

 on deniatbo erew sretemarap gniniamer rehto eht dna  no tceffe tnacifingis htnom  wolf maerts yl

bus ahcegeM ta snoitalumis -  .dehsretaw  

As t eh  ni i lait  pr co ,erude  hcihw  is am n au l ca il itarb no  is al b ro  i visnetn e dna  ti em  musnoc ni g; 

a otu am cit  aw AS s co cudn det  in S AW T yb  m ae ns of eht  TAWS - UC P ni ret face (A bb psa ruo  te  

al., 20 )70 . TAWS -C PU  i  s na  ex et oisn n of eht  S AW T mod le , and ap ar etem r se itivitisn es a er  

ed t re enim d yb  ca cl gnitalu  the itlum p  el er rg e oiss n tsys em, w hcih  ger ser s se  t eh  L nita  

yh pe ebucr  g ne tare de  ap ar retem s ag ia tsn  t eh  cejbo t nuf evi c noit  va ul es ni  S FU I-2. ehT  

SU IF -2 marap eter tse itami on orp rudec e (Ab opsab ru  te  la ., 002  )4 lac etaluc s ht e 

m ae us er tnem  fo  snes iviti ty dna  cnu e tr ain yt  f ro  hcae  of ht e ilac rb at noi  ap mar e et sr  ud nir g  eht

itpo im za it no  rp o ec ss . T eh  SW TA -CUP, em sa u er  of re vital e es ns ti i ytiv  a dn  gis n ifi ac n ec  of 

s tisne i iv ty a  er e rpx e dess  u gnis  ht e values of t- ats sit tics dna  eht  c rro esp gnidno  p-val eu s 

er eps c it vel .y  

The ser ul st  fo  ht e au ot am t de  SA i dn ica et  that ereht  era   neves m tso  nes s viti e ap ar tem ers in 

d aerce nis g kat ;redro ne  otni  cca tnuo  t ieh r p-v ula se  of ats t si t aci l sign ifi c ecna  ( es e aT elb  4 1. .)   

 elbaT 4.1: bus ahcegeM rof sretemarap dezimitpo eht fo seitivitisnes evitaleR - dehsretaw  

oN  retemaraP  P- eulav  t- tats   dettiF eulav  
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1 tgm.2NC_V  000000000.0  - 879678779.13  437760.57  

2 wg.YALEDWG_V  410000000.0  - 501654817.5  848013.92  

3 CWA_LOS__V los.  228590542.0  359230361.1  044493.0  

4 etr.KNB_AHPLA__V  949038872.0  - 675245380.1  340704.0  

5 etr.2K_HC__V  437808304.0  - 615591538.0  867549.21  

6 K_LOS__V los.  463386056.0  895059254.0  465974.0  

7 wg.FB_AHPLA_V  729918088.0  235869941.0  101861.0  

 

p .1 -  erom setoned orez ot resolc eulav A .ytivitisnes eht fo ecnacifingis eht senimreted eulav

ecnacifingis . 

t .2 -  evitisnes a setacidni seulav etulosba regral A .ytivitisnes eht fo erusaem a sedivorp tats

retemarap  

morF  T ba el  4.1, es tsom eht fo emos  yleman sretemarap ytivitisn  esaB wolF   rotcaf ahplA

)wg.FB_AHPLA_V(  , yaled retaw dnuorG  )wg.YALEDWG_V(  ,  ciluardyh detarutaS

_V( ytivitcudnoc  ,)los.)1( K_LOS retaw elbaliavA  _V( reyal lios eht fo yticapac  CWA_LOS

)los.)1(  , _V( rotcaf wolf esaB )etr.KNB_AHPLA  , ivitcudnoC ciluardyH evitceffE  niam ni yt

_V( muivulla lennahc )etr.2K_HC  laitinI dna   II noitidnoc erutsiom rof oN evruC ffonur SCS

)tgm.2NC_V( . 

4.1.4  noitarbilaC  fo  eht  ledom  ta   ahcegeM bus  dehsretaw  

buS s uqe e yltn  eht  c bila ar noit  fo  eht  ledom  w sa  demrofrep  gnisu  ylno  eht  tsom  tnacifingis  

evitisnes  sretemarap ledom  aht t erew  d tsi hsiugni ed ni  AWS T-CUP. ehT  ma ni  stegrat  fo  eht  

noitarbilac  of t eh  om d le  suounitnoc si  iad ly na d htnom ly ts aer m wolf  o resb dev  ta  g ua gi gn  

st ita no  wteb ahcegeM nee  aunaJ ry 1, dna 0991  eD rebmec  ,13  1002 . tuO  fo  eht  21 - ey ra  gnol  

tarbilac i no  doirep , eht  tsrif  eerht  sraey  morf  aunaJ ry ot 0991 ,1  meceD b re  2991  w re e litu zi de  

as mraw″ -up″ ot  wolla  rof  eht  yh olord cig  corp sesse  ot  hcaer  e laitini uq li ibr mui . The it re at noi  

fo  ac l bi rat oi n p or ssec se  was oc deunitn  t li l s ta si yrotcaf  re stlus  atbo deni  morf  mis eht ulat noi  yb  

o resb v ni g eht  dom el ep rf ro ma cn e indicators hw i hc  era  lac cu tal de  is mu tl a suoen ly ni  cae  h

ste .sp  
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F ro  noitciderp  fo  ht e om led  frep ro ma ecn , qerf u ne ylt  desu  st itsita c la  m edo l  ecnerefeR

serusaem n , ame yl  R2 =c eo f eicif tn  of reted tanim i no  dna  N =S ht e aN sh-Su ffilct e lumis a  noit

e ff ici ne cy ( aN hs  a lctuS dn i ff e, 0791 ) erew  pa deilp . ehT es   ecnerefeR rusaem se  were u ezilit d 

b wte nee  eht  bo s vre de  dna  lumis a iad det ly dna  mo tn hly st aer m lftuo ow .s  eD p ne gnid  no  

aR m ana nayar na  et al., 1( 9 )79 , f ro  eht  m do el ot  tpecca eb ed or as tis otcaf ry of r dom el 

rp noitcide , eht  mod le  frep ro nam ec  s at t citsi s s dluoh  be R2 > 0 6.  na d  SN > 0.5 rof  daily 

mis alu det  val eu  S( a htn i te . .la , 002 1). Th ese  ulav se  a er  c eredisno d sa  a uqed ta e s tsitat i  lac

val eu s for a cc ep at elb  mo ed l c bila r ita on. ecneH , ht e p fre ro ecnam  fo  eht  c la i tarb i no  si  ab des  no  

R2 dna  ewteb SN ne  ht e is talum de  a dn  m erusae d ad i yl  na d mo htn ly id cs ah r eg  sa  we ll  as a 

usiv al oc irapm os n of ht  e lumis a det  dna  rusaem ed rts eam lf o sw  yh ord shparg  giF( eru 1.4  .)  

Ther fe o er , the eulav s of r ²R  a dn  rof  NS rap am rete  for the f ti  fo  t eh   ylhtnoM st maer  lf o sw  era  

²R  = 66.0  na d N =S  0. 06 . E :XEDNEPPA eeS( .)  desaB  on ht e rep amrof cn itsitats e cal 

p ara etem rs of ht e om d le  for rp ed ci it o ,n  t eh  m ledo  si  sa tcafsit or li y pecca ted. oN hten el se s, 

m eht edo l s cu c ee sd  ht e p re mrof ecna  c etir r ai , ti  do t’nse  pac erut  ht e con unit uo s umis l ita no  

ti em  gnar e sni rof t cna e ab es  wolf s f ro  the mo htn  c sa e. oT  xe p ial n ht is, truf her s dut y is 

r qe u ri de  ot  alc ri yf  ergasid siht e tnem  yeS( uo m na d coK ,h  )3102 .  

 
 erugiF 4.1  : reviR ahcegeM ta noitarbilaC wolF ylhtnoM detalumiS dna devresbO   doirep eht rof
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5.1.4  noitadilaV  fo  eht  ledom  ta  bus ahcegeM  dehsretaw   

 ledom eht eetnaraug ot mia eht htiw atad tnednepedni na htiw demrofrep saw noitadilav wolF

 sdoirep emit erutuf rof elbairav esnopser lacigolordyh a tciderp ot ytilibapac eht sah ti rehtehw

a sretemarap detarbilac eht ,esac siht nI .snoitidnoc ro  atad tnednepedni na dna degnahcnu er

 fo doirep a morf atad wolF .noitalumis eht gnirud deilppa erew desu ylsuoiverp naht rehtruf

 erew noitats gniguag ahcegeM morf 6002 ,13 rebmeceD ot 2002 ,1 yraunaJ morf sraey eviF

 ledom eht etadilav ot redro ni dezilitu  seulav suogolana eht sA .doirep emit tnereffid a rof  rof

06.0=SN dna 66.0=2R   ees( .)F :XEDNEPPA  

vO e ,llar  a idrocc ng to ma yn  res ae rch re ’s  pe fr ro nam ce e av l oitau n ,airetirc  the om ed l si  

a rg eea elb  ot  ta a ek dva tn a eg  of ti  ot  er rp e es tn  t eh  w eta hsr ed. H ne ec , t eh  es t of itpo m zi ed 

arap m ete sr  ud r gni  eht  ca p noitarbil cor sse  for s ahcegeM bu -wate hsr ed nac  be hc ara c deziret  sa  

t eh  erper es nt vita e es t of arap em t sre  rof  the water hs .de  T eh  yliad  and nom thly bo es devr  dna  

is m alu det  lf o sw  w ere  ttolp de  dna  i sn ep cted ni  iF 4 erug .2 

 

 

  erugiF 4.2  : reviR ahcegeM ta noitadilaV wolF ylhtnoM detalumiS dna devresbO   doirep eht rof
2002( - )6002  

2.4  M gniledo  wa hsret ed 

 eht ta detacol si dehsretaw ehT bus ebiG fo noitces lartnec -  hcihw nisab ytnewT sessapmocne -

.nisab bus enin   na sah tI  aera 4902 fo   82 .²mk ’sraey  rehtaew  ad  ,anasoH ,erihcnuG ,oknoF ta at
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 etikleW dna urokeS lana erew  snoitats gniguag eht morf dezy ora detacol dnu  era atad esehT .

0991 morf -  ,noitatipicerp fo snoitavresbo yliad 7102 a mumixam  erutarepmet muminim dn

celloc ycnegA lacigolorteM lanoitaN morf det  ruF th re , vo erl ya i gn  of eht  la dn  c vo er, os li  na d 

pols e es el tc ed in ed inif ng eht  HRU ed nif i it no  isu ng d eht ef ua tl  ht er s oh ld val eu s, t w eh ta re sh de  

was bus vid id gni  ni ot  URH 67  ivah ng euqinu  al dn  use a s dn o li  oc ibm na oit sn  t ah t en lba se  the 

model ot  re elf tc  id f eref ecn s ni  ve apo nart ps itari no  a dn  o ht re  c ygolordyh dno iti sno  for al dn  

cove /r c por  a dn  s lio . uR fon f si  rp ed ci det  se etarap ly f ro  hcae  RH U na r d uo t de  ot  bo t nia  ht e 

latot  r onu ff  at the eltuo t of eht  s bu  wate hsr ed. hT si  ni cr ae ses eht  ca uc ycar  of aol p d er id c it o sn  

a dn  ivorp d se  a m cu h eb rett  yhp si ac l sed irc p noit  fo  the wat re  ba al nce fo  eht  ts u yd  area.  

1.2.4  noitalumiS TAWS  

 evitisnes gnisu yb ,ledom TAWS NUR dna ledom TAWS eht rof tupni fo putes eht ezilanif oT

bus ahcegeM morf tluser sretemarap -  noitalumis fo doirep si putes ot si pets tsrif ehT .dehsretaw

A tf re  eht  pre- ecorp niss g of eht  da at  and SW TA  m do le  s u te p, is um l noita  w sa  od en  for t eh  

pe doir  0991  to 02 71  na d eht  noitalumis  f ro  991 0-1 399 w sa  con redis de  sa  mraw a - .doirep pu  

3.4  eleS laitnetoP cte tis d es 

setiS  elbatius  rof  iM c or  h opordy w re  d leve o tnemp  erew  detceles  iredisnoc ng fid f ere tn  

itnem sretemarap  suoiverp eht ni deno 6.3 noitces 1.  cihpargoeg rieht seificeps 2.4 elbaT ;

 .noitacol  
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 erugiF 4.3  : setis elbaiv yllaitnetop eht fo pam desab SIG  

 elbaT 4.2  :  fo noitacoL cihpargoeG .setis  

 emaN reviR  edutitaL  edutignoL  )l.s.a.m(edutitlA  

1 eireD  838188  960153  0911  

2 eragoG  927588  095843  1421  

3 eaH  308668  761843  0541  

4 ahcegeM - ekiniW  414998  229053  0641  

5 ekinuW  339178  698753  0171  

 

1.3.4  F h wol ead 

ssorG  daeh  si  one fo  t eh  ph sy i lac  ch tsiretcara ic fo  eht  etis  hw i hc  si  desu  ot  tse i etam   eht

laitnetop rewopordyh  ta  t eh  gnirusaem dna ,etis  si  lausu ly ca deirr  tuo  tnereffid gnisu  te seuqinhc , 

 eht krow hcraeser siht rof g f daer saw daeh ssor r  mo .9102 egami htraE elgooG  
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 elbaT 4.3  : .etis hcae rof daeH ssorG  

oN  emaN reviR  epyt ytilicaF  )m(daeH  

1 eireD  lanaC & noisreviD  45  

2 eragoG  lanaC & noisreviD  22  

3 eaH  lanaC & noisreviD  89  

4 ahcegeM - ekiniW  lanaC & noisreviD  12  

5 ekinuW  lanaC & noisreviD  54  

 

2.3.4  F uc noitarud wol r ev  

wolF - noitarud  sevruc  )CDF(  era  desu  ot  ezirammus  maerts  wolf  scitsiretcarahc  dna  nac  

eb  detcurtsnoc  morf  iad l ,y  ,ylkeew  ro  htnom ly maerts  wolf  ,atad  rof  siht  uts dy eht  CDF  

detcurtsnoc si  morf  f ylhtnom l wo  ,atad  eht  nosaer  sah  neeb  dessucsid  ni  eht  suoiverp  noitces  

6.3 3. &Q 53  d sa nekat si e is g  n olf w ( .  XEDNEPPA ees )D . 

 
 erugiF 4.4  : eireD - evruC noitaruD wolF revir  

llacinhcet eht si sihT  rewop elbaliava y itnem  noitces suoiverp eht ni deno 2.6.3  

 elbaT 4.4  : w taht evruc noitarud wolf fo stluseR  ylhtnom morf detcurtsnoc sa swolf  

oN  emaN reviR  epyt ytilicaF  Q M( 53
3 )s/  

1 eireD  lanaC & noisreviD  956.3  

2 eragoG  lanaC & noisreviD  432.3  

0

5

01

51
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52

0 02 04 06 08 001

)s/3
M(

wolF

dedeecxe emiT fo %

 evruC noitaruD wolF eireD

wolF
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3 eaH  lanaC & noisreviD  200.1  

4 ahcegeM - ekiniw  lanaC & noisreviD  843.9  

5 ekinuW  lanaC & noisreviD  470.2  
 

 elbaT 4.5  : yllacinhceT  .setis eht fo rewop elbaliava  

oN   reviR

emaN  

epyt ytilicaF  )m(daeH  Q 53 M( 3 )s/  )wK(P  

1 eireD  lanaC & noisreviD  45  956.3  71.869  

2 eragoG  lanaC & noisreviD  22  432.3  26.843  

3 eaH  lanaC & noisreviD  89  200.1  61.184  

4 ahcegeM -

ekiniW  

lanaC & noisreviD  12  843.9  09.169  

5 ekinuW  lanaC & noisreviD  54  470.2  13.754  

 latoT  61.7123  

 

 yllacinhcet ehT ahcegeM dna eireD srevir eht fo laitnetop rewop elbaliava -  retaerg si ekiniW

orciM ni detseretni era ew ecnis tub ,WK005 naht -  rewop edacsac esu ew rewopordyH

iava eht gnisaerced yb ,tnempoleved 6.4 elbaT( owt ot ni daeh elbal .)  

 elbaT 4.6  : T yllacinhce  setis edacsac eht fo rewop elbaliava  

oN  emaN reviR  epyt ytilicaF  daeH  Q 53 M( 3 )s/  )wK(P  

1 eireD   & noisreviD

lanaC  

72  956.3  80.484  

2 eragoG   & noisreviD

lanaC  

22  432.3  26.843  

3 eaH   & noisreviD

lanaC  

89  200.1  61.184  

4 ahcegeM - ekiniW   & noisreviD

lanaC  

5.01  843.9  59.084  

5 ekinuW   & noisreviD

lanaC  

54  470.2  13.754  
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etis hcae fo ygrene laitnetop mumixaM  6.3 noitauqe gnisu detaluclac si  

 elbaT 4.7  : elbaliava yllacinhceT  setis eht fo ygrene laitnetop  

oN  emaN reviR  E xam )hWK(  

1 eireD  2.961,184,8  

2 eragoG  2.119,350,3  

3 eaH  6.169,412,4  

4 ahcegeM - ekiniW  442,624,8  

5 ekinuW  6.530,600,4  

4.4  fo gniknaR  setis  

etatilicaf oT  barovaf a le noitidnoc  lacol rof  d sice i no  ot srekam  am k  e a er a banos le de sic i no  sa  

hcihw ot  setis  dluohs  eb  gi nev  eht  pot  iroirp ty for f erutu  orcim  h rewopordy  tnempoleved  

cejorp t ,noitatnemelpmi  gniknar  fo  eht  setis  si  .laitnesse  nevE  oht u hg  ereht  era  os  am ny 

airetirc  aht t eht nrevog  iknar ng fo  ht  e ,setis  eud  ot  fo snoitatimil  no atad ly h dae  dna  id s ,egrahc  

oitar  wretaw neewteb ay htgnel  )L(  dna  latot  daeh  ,)H(  eht  etis  :noitidnoc  ytilibissecca , ,.e.i  

ecnatsid  rf om grene eht dna ,retnec dnamed eht ot ecnatsid dna daor ssecca y  neeb evah tuptuo

.deredisnoc  

1.4.4   ygrenE tuptuO  

ehT  tsal  emoctuo  taht  si  dedeen  morf  a revir  etis  si  eht  ene r yg  .tuptuo  nI  o redr  ot  ted e enimr  t eh  

knar  sah etis a  htiw  ser p tce  ot  ,srehto eht  oitar eht  ene eht fo gr y ou upt t fo  t tah  is te ot  eht   tsehgih

fo  eht  en re gy of lla  setis  si  snoc i .dered  roF  ex ,elpma  ht e en re gy uptuo t fo  t eh  i eragoG revir s 

hWG350.3 / raey  gih eht dna h se t rene gy tuptuo  morf  lla  srevir eht  si  hWG184.8 / aey r roferehT . e  ,

fo oitar eht  ene gr y tuptuo  fo   revir eragoG ot  taht  fo  hi tsehg  rene gy fo  lla  is t se  si  184.8/350.3  = 

.063.0  sihT  niknar eht niatbo ot sretemarap rehto fo soitar eht ot dedda si eulav g  eht fo eulav

eragoG revir .  

2.4.4  De ahcsiD ngis r eg  

enO  fo  eht  niam  ,dna  ni  tcaf  eht  key p retemara  ed t gninimre  eht  laitnetop  fo  a revir  si  eht   maerts

wolf  ro  eht  ahcsid r .eg  Th si  retemarap  si  desu  ola ng htiw  eht  srehto  ot  eted rmi en  eht  knar  fo   eht

tis e .s  iL ke taht  fo  eht  ene gr y ,tuptuo  eht  oitar  fo  eht  ngised  egrahcsid  of a si et  ot  taht  fo   eht
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launna  mumixam  egrahcsid  fo  lla  is tes si  iatbo n de  na d da d de  ot  ht e rehto  r ta i so  os  aht t  eht

 gniknar eulav  si  upmoc te .d  ehT  csid ngiseD har eg  si eragoG fo  3m 432.3 /s w ih le taht  fo  eht  

am x s/3m 843.9 si mumi  . rahcsid eht ,suhT g r e a 543.0 = s/3m 843.9/432.3 si oit  .  

3.4.4  aeH d  

ehT  laitnetop  rene gy taht  sekam  eht  enibrut  ot  etator  elihw  eht  retaw  sekirts  ti  si  sa  a tluser  

eht fo  aeh d oba ve ht e rut b ni e. cepsE i la ly in ihtE o naip  noitidnoc  eht  aeh d syalp  a gr tae  elor  

in gniyfilpma  ht e .rewop  ,eroferehT  h ae d si  ekat n sa  eno  of eht  p emara t sre  ot  taulave e the knar  

o eht f  is t .se  ehT  sehgih t daeh  fo  eht  setis  rednu  yduts  si  dnuof  ot  eb  tuoba  .m89  ehT  daeh  fo  

 eragoG revir si  m22  . 22.0 tuoba eb ot oitar eht sekam sihT  .  

4.4.4  [ H/L r ])H( daeh latot dna )L( htgnel yawretaw neewteb oita  

ehT  oitar  neewteb  ht e latot  daeh  H( ) dna  the retaw w ya  el n htg  ( )L  (L/ )H  fo  a etis  si  a ke  y

retemarap  no  gniziminim  eht  tsoc  fo  a orcim  h .rewopordy  A etis  htiw  a rellams  H/L  v eula  

rof suoegatnavda erom si  llams - yh elacs d rewopor . ,eroferehT  L/H si  ekat n as eno  fo  eht  

temarap re  ot  etaulave  eht  knar  fo  eht  is t se . nI  siht  esac  the oitar  si  deniatbo  gnikat  ni  ot  

tnuocca  ht e tsellams  ,H/L  os  eht  ni ev esr  oitar  fo  eht  H/L  fo  eht  etis  ot  taht  fo  eht  muminim  fo  

eht  lla  is te nekat si  ot  dda  pu  htiw  tser eht  ,oitar  rof  eragoG /L , H & 09.7=  muminim eht  H/L   fo

lla  eht  etis  si  ,75.2  r eht os a .2/09.7( /1 si oit = )75 523.0  .  

5.4.4  orf ecnatsiD m daoR sseccA  

sselnU  ereht  si  lla  taew h dere  daor  ta  tsael  ni  eht  raen by idnuorrus n ,g  ti  si  suoivbo ly tluciffid  

to yrrac  tuo  tnempoleved  .stcejorp  ,suhT  ti  si  assecen ry taht  ilibissecca ty ro  ecnatsid  ot  

bissecca l daor e  ah ve mos e ew i thg  in inimreted ng ht e nar k of a etis . nI  our ex elpma  eht  d ecnatsi  

of is te  eragoG morf  eht  n ybrae  ro da  si  tuoba  .mk34.9  sihT  si  eht  sa em  sa  ets p on 4. ehT  etis  

hcihw  si  yrev  ne ra  or tnecajda  ot  lla  erehtaew d daor  si  ekinuW revir  gnivah  a ecnatsid  fo  

mk78.0  morf  eht  .daor  ehT  vni e oitar esr  fo  siht  ecnatsid  fo  t eh  ot ekinuW revir  the sid t secna  

of hto er r tcepse ive is t se  si  nekat  ni  ht e ve a ht fo noitaul e ra kn  .  /1 si oitar eht eragoG revir roF

290.0 = )18.0/34.9(  .  

6.4.4  eD eht ot setiS eht fo ecnatsiD m C dna e retn  

sihT  rotcaf  si  osla  yrev  i laitneulfn  ni  gninimreted  eht  knar  fo  a .etis  ehT  tceffe  si  imis l ra  ot  

rotcaf eht  debircsed  ni  rebmun  5 .evoba  sA  hcum  sa  elbissop  eht  dne  sresu  dluohs  eb  reraen  



 
 

05  
 

ot  ht e pordyh o rew  noitats  ecnis  ex evisnep  noissimsnart  senil  era  ton  detaicerppa  ni  PHM  

si ekinuW noitallatsni  eht   revir hcihw  si  yrev  raen  ot  eht  dnamed  is te tiw h .mk78.0  oS  eht  

esrevni  r oita  moceb e  )78.0/78.0(1 s =1  . r evif evoba eht fo mus ehT a o knar eht slaever soit f  eht

ekinuW fo revir  .  

+hR +qR +eR =R  …………cddR +radR +h/lR ………………………… ……… .…  noitauqE  ( 1.4 ) 

43.0+063.0=R  583.1=340.0+290.0+523.0+22.0+5  

 erehW  

:eR -  .setis lla fo tuptuo ygrene fo mumixam eht ot etis a fo tuptuo ygrene fo oitar  

:qR - sid ngiseD mumixam eht ot etis a fo egrahcsid ngiseD eht fo oitar  .setis lla fo egrahc  

:hR - .setis lla fo daeh muminim eht ot etis a fo daeh fo oitar esrevni  

 :h/lR -  ot ))H( daeh latot dna )L( htgnel yawretaw neewteb oitar( H/L tsewol eht fo oitar esrevni

 .etis a fo taht  

 :radR - t fo ecnatsid tsewol eht fo oitar esrevni  ecnatsiD( lla fo egareva eht & daor eht ot setis eh

 .)daor ybraen eht dna etis eht neewteb  

:cddR -  ecnatsid( noitaredisnoc rednu etis eht ot setis eht fo ecnatsid tsewol eht fo oitar esrevni

 )retnec dnamed eht & etis eht neewteb  

is rehto lla fo gniknar ehT o tluser eht ot gnidroccA .rennam ralimis ni demrofrep si set  eht f

 ekinuW revir eht ,ssecorp gniknar f si eragoG elihw tsrif eht erocs ot dnuo  ht ta si  htiw mottob e

knar wol yrev sti . 

  elbaT 4.8  :  gniknaR retemarap  

 

 

 

oN  

 

 

 

emaN reviR  

 

 

 

daeH  

 

 

 

E xam )hWG(  

 

 

 

Q 53  

 

 

 

H/L  

 ecnatsiD

 morf

 ssecca

)mK(daor  

 ecnatsiD

 morf

 dnamed

)mK(retnec  

1 eireD  96  2.961,184,8  956.3  33.3  13.8  13.8  

2 eragoG  22  2.119,350,3  432.3  09.7  34.9  88.8  

3 eaH  89  6.169,412,4  200.1  69.2  29.2  49,0  

4 M  ahcege

ekiniW  

82  442,624,8  843.9  7.31  94.4  94.4  

5 ekinuW  401  6.530,600,4  470.2  75.2  78.0  93.0  
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  elbaT 4.9  : etis eht fo gniknaR  

oN   

emaN reviR  

 

Re 

 

Rq 

 

Rh 

 

H/LR  

 

radR  

 

cddR  

 

knaR  

1 ekinuW  374.0  122.0  954.0  1 1 1 351.4  1 

2 eaH  694.0  701.0  1 68.0  792.0  4140  471.3  2 

3 eireD  1 193.0  55.0  77.0  401.0  640.0  168.2  3 

4 ahcegeM - ekiniW  99.0  1 412.0  81.0  391.0  80.0  756.2  4 

5 eragoG  063.0  543.0  22.0  523.0  290.0  340.0  583.1  5 
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.5  noisulcnoC s noitadnemmoceR dna s 

1.5  snoisulcnoC  

 dewodne yllarutan hguoht neve aipoihtE ekil seirtnuoc gnipoleved nI  dna ecafrus eguh htiw

dnuorg   eht eveihca ot detiolpxe era slaitnetop eseht fo snoitcarf llams ylno ,secruoser retaw

icos dna cimonoce lanoitan .slaog tnempoleved la  

 eht fo rewopordyh orciM laitnetoP eht ssessa ta demia yduts sihT  lartneC bus ebiG -  ni nisab

omO -  ylhguoroht dna ,nisab revir ebiG etis laitnetop elbissop etacol dna yfitnedi   rof nisab eht ni

ht dnoyeb ,noitareneg ygrene rewopordyh orciM  noitidda nI .evitcejbo yduts eht fo ksat niam e

 eseht ot  orciM fo gnidnatsrednu doog a edivorp ot tupni na sa evres lliw repap siht fo stuptuo eht

 lacigoloroetem fo atad rehtaew fo noitaraperp eht morf gnitrats smetsys noitareneg rewopordyh

eht ot snoitats  bus ebiG eht ni srepoleved rof ,noitalumis reporp - .nisab  

w TAWS ledom ygolordyH  eht ot deilppa sa  ro/dna etalumis ot nisaB reviR ebiG omO

 noisiced retteb roF .srevir eht fo nisab bus fo seiratubirt sti dna niam eht rof ffonur dehsretaw

zilitu reporp eht no  yrassecen era sledom lacigolordyh ;secruoser eseht fo noitacolla dna noita

 yllaitaps htob secruoser retaw fo ytilauq dna ytitnauq eht fo tnemeganam dna tnemssessa rof

 detaeniled neeb sah dehsretaw latot eht ,siht eveihca oT .nisab eht ni yllaropmet dna

wod ebiG fo maertsn - a revir bus 92 otni dedivid dn - nisab bus 5 siht fo tuo ,s -  orciM evah snisab

 ,laitnetop rewopordyh ahcegem noitats gniguag teltuo eht yb denifed si eno reppu eht yberehw  .

 eht rof demrofrep saw ledom eht fo noitadilav dna noitarbilac ehT emit - 3991 doirep -  retfa ,6002

 deguagnu rof sretemarap evitisnes desu ahcegeM noitats deguag fo noitadilav dna noitarbilac

bus - bus hcae rof slaitnetop ffonur etalumis ot snisab - nisab .  ledom cigolordyh TAWS ,revoeroM

niyler fo daetsni segatnavda cisab owt sah  lla gnidnif ,ecalp tsrif eht nI .atad detcelloc no ylno g

 ni rehtehw tluciffid si ssecorp lacigolordyh eht gnidnatsrednu rof laitnesse noitamrofni eht

nu ro gniguag -  ecaps ni seuqinhcet tnemerusaem fo egnar detimil eht ot eud snisab revir deguag

F .emit dna .noitulos evitanretla na edivorp sledom lacigolordyh ,snoitidnoc hcus ro  

 eht fo setis detceles eht fo laitnetop rewopordyh orciM eht yduts siht nI  lartnec bus ebiG -  nisab

 yremmus eht era gniwollof eht & dessessa erew  

 tis 5 era ereht yduts siht ot gnidroccA rdyh orciM sa deifitnedi era hcihw se  rewopo

 setis laitnetop  eb ot dnuof saw yticapac laitnetop latot eht & denimreted erew eireD rof -
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eragoG ,wK80.484 revir - eaH ,wK26.843 revir - ahcegeM ,wK61.184 revir - ekiniW -  revir

ekinuW dna wK59.084 - wK13.754 revir . 

 pyt ehT  si setis eht lla rof elbatius si hcihw semehcs rewopordyh fo e nuR - ffO - reviR  

 .tnalp  

  eaH revir ,tsrif eht erocs ot dnuof si ekinuW revir eht ,ssecorp gniknar fo tluser ehT

ahcegeM revir ,driht erocs eireD revir ,dnoces erocs -  revir dna htruof erocs ekiniW

G .knar wol yrev sti htiw mottob eht ta si erago  

   noissimsnart ,sremusnoc eht ot esolc detacol ecruos ygrene dezilartneced a si PHM

 eht ot yawa elim a sa raf sa dereviled eb nac yticirtcele hguohtla decuder eb nac sessol

rof noitacol  derettacs  segalliv laruR   bus ebiG fo – .nisab  

  dna )noitullop ria ro ,srevir eht ni etsaw ecudorp ton seod ti( ecruos ygrene naelc a si PHM

 yticirtcele eht ni demusnoc ton si hcihw ,retaw si rewopordyh rof leuf eht( elbawener

.)ssecorp noitareneg  

 ,yllareneG  noitareneg fo tsoc eht  ygrene elbawener rehto ot derapmoc wol si rewop ordyh orciM fo

 ordyh orciM fo tsoc ecnanetniam dna noitarepo ehT .cte ssamoib ,ralos ,dniw sa hcus secruos

tuc rewoP tnerruc eht htiw denibmoc ,stcaf tnatropmi esehT .wol yrev si tcejorp -  llams sekam ,ffo

rdyh  eht fo evitcejbo eht fo txetnoc eht nihtiW .noitisoporp ssenisub gninniw a stcejorp rewop o

 eht dnim ni gniraeb deifitsuj era snoitats rewopordyh orciM ni stnemtsevni ,tcejorp desoporp

.ytinummoc larur eht yb devired eb ot stifeneb cimonoce oicos suoremun  
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2.5  noitadnemmoceR s  

 rewopordyh orciM rof nward eb nac snoitadnemmocer gniwollof eht yduts tnerruc eht no desaB

:noitareneg  

  tnemnrevog fo troffe tnioj ,aipoihtE ni laitnetop PHM fo egatnavda ekat ot redro nI

 srotsevni laudividni dna snoitazinagro .deredisnoc eb dluohs  

  tcejorp rof ecnanif ot ssecca devorpmi/reisae htiw emocrevo eb ot deen tsoc laitini hgiH

 gniknab lacol gnoma desiar eb dluohs rewopordyh llams fo ssenerawA .stnempoleved

orcim ro snoitutitsni -  evorpmi ot redro ni snoitutitsni ecnanif  edivorp dna tnemssessa ksir

.snoitidnoc naol evitcartta  

  fo tnempoleved erutuf rof laicurc yrev era atad etamilc dna lacigolordyh fo ytilibaliavA

bus siht ni stcejorp ecruoser retaw yna -  lliw ledom TAWS fo tluser eht ,ecneH .nisab

p eht gnivlos ot etubirtnoc  rof swolf maerts detalumis hguorht noiger yduts eht fo melbor

.snisab bus lla  

  si ti ,noitallatsni PHM yb segalliv larur gniyfirtcele fo stifeneb suomrone eht ta gnikooL

 eht etomorp ot noitnetta evig dluohs aipoihtE fo tnemnrevog eht taht dednemmocer

oleved  rewoP tnerruc eht llifluf oT .stnalp PHM fo tnemp tuc - ,ffo   ,gnol oot erofeb evoba eht

.tnempoleved PHM eusrup ot syaw suoirav ni degaruocne eb dluohs srotsevni etavirp  

acihpargopot ,lacigolordyh deliated erom od ot deen eht si ereht ,tsael eht ton tub tsaL  dna l

 dna noitpmusnoc ygrene fo sisylana suorogir erom A .etis deifitnedi hcae ta seiduts lacigoloeg

.lufesu eb dluow dnamed erutuf  
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R SECNEREFE  

erP eht ni ytilauQ retaW & ygolordyH gniledoM .)7002( .la te .C.K ,ruopsabbA -  eniplA/eniplA

 dehsretaW ruhT 314 .pp ,333 ,ygolordyH fo lanruoJ .TAWS gnisu - .034  

 a gnisU sretemaraP tropsnarT & wolF niatrecnU gnitamitsE .)4002( .la te ,.C.K ,ruopsabbA

ytniatrecnU laitneuqeS  

 ,ebebA ( 1102 ) srevir naipoihtE detceles fo laitnetop rewop ordyh orcim fo tnemssessA . - sac a  e

 yrtnuoc eht fo trap tsewhtron eht ni yduts  

 ,semehcS rewoP retaW elacs llams ot ediug A ,launaM ngiseD ordyH orciM yevraH madA

 HH4 ,B1 CW nodnoL ,wor notpmahtuoS 501/301 snoitacilbup ygolonhceT etaidemretnI

,KU ( 3991 ) 

cifirtcelE laruR )0102( olelaD ulilkA skcenelttoB dna seitinutroppO aipoihtE ni noita  

 ,nosavinirS dlonrA ( 8991 )  ledoM :I trap tnemssessA dna gniledoM cigolordyH aerA egraL.

  .tnempoleved  

 dnuorG & wolF esaB gnitamitsE rof sdohteM detamotuA .)9991( .M.P ,nellA & .G.J ,dlonrA

 morf egrahceR retaW  secruoseR retaW naciremA eht fo lanruoJ .sdroceR wolF maertS

114 ,)2(53 ,noitaicossA - 424  

warGcM .ygolordyH deilppA .)8891( .la te .T V ,wohC - .YN ,kroY weN ,.cnI .lliH  

orciM rof senilediuG dna slaunaM uaerub tnemeganam noitazilitu ygrene fo tnemtrapeD -

ordyH rewop   enuJ ,I emuloV noitacifirtcelE laruR ni tnempoleveD ( 9002 ). 

 ,22 enuJ ,ejereD ( 3102 )  tnempoleveD dna laitnetoP rewoP ygrenE elbaweneR s'aipoihtE .

aW fo yrtsiniM .seitinutroppO  .EAU ,ibahD ubA ygrenE dna ret  hcraeseR tnempoleveD

 nisaB eliN ,retsulC ’NBCBN‘ krowteN gnidliuB yticapaC  

.ediuG s’resU 0002 TAWS rof ecafretnI weiVcrA .)1002( ,.la te ,.M ,oizuL iD  

 ,hgniS piliD ( 9002 ) .koobdnaH tnemssessA ecruoseR rewoP ordyH orciM .  

C detubirtsiD a fo noitarbilaC citamotuA .)1002( .G .J ,dlonrA & .K ,tdrahkcE  .ledoM tnemhcta

301 ,152 ,ygolordyH fo lanruoJ - .901  

 laniF .tcejorP cirtceleordyH ebiG legliG .)4002( .)noitaroproC rewoP cirtcelE naipoihtE( OCPEE

tcejorP eht no tropeR   ,03 lirpA noitatnemelpmI ( 4002 ) .ababA siddA ,  

 ,saimrE ( 4102 )  aipoihtE ni rewopordyh llams fo sisylana cimonoce dna laicnaniF.  

 ygrenE dna retaW fo yrtsiniM aipoihtE fo cilbupeR laredeF ( 2102 )  elbaweneR pu gnilacS ,

.nalP tnemtsevni aipoihtE margorP ygrenE  
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ordyH fo gniledoM cifitneicS fo noitacilppA .)8891( .Y .T ,naG  morf esnopseR lacigol

 .ledoM ffonuR llafniaR lautpecnoC xelpmoC a ssessA ot stnemhctaC llamS lacitehtopyH

.AW ,elttaeS ,notgnihsaW fo ytisrevinU .111 on tropeR lacinhceT seireS secruoseR retaW  

 ,nheJ dna ,luaP ,ydnA ,maharG ( 0102 ) iM gnipoleveD :rewop kaeP .  kaep eht ni rewopordyh orc

  tcirtsid  

oitidnoc krowemarf yrotaluger dna yciloP )0102( ZTG .rewop ordyh llams rof sn  

yllacisyhP a gnisU swolF kaeP dna esaB no tnemssessA nA .)3102( ,.la te .M ,hedazimrajaJ -  desaB

E dna latnemnorivnE fo lanruoJ hcraeseR ,ledoM 94 .pp ,)2(5 secneicS htra – .75  

 ,nhoJ ( 4102 )  eht ni noitacifirtcele larur rof etis rewopordyH llamS lacipyt a fo tnemssessA .

.anahG fo noiger nretsew  

 tsuguA ,INENEK ( 7002 )  ni noitacifirtcele larur rof rewopordyH orciM fo tnemssessA laitnetoP .

 detceles emos  .aipoihtE ,nisab awaDelaneG fo setis  

 ,la te ramuK ( 1102 )  dna secruoS ygrenE elbaweneR no tropeR laicepS CCPI nI .rewopordyH .

 noitagitiM egnahC etamilC  

 eht ot gniwolF ordyH llamS ,dlroW ygrenE elbaweneR ,.S ,rolyaT ,.D ,yayhdapU ,.M ,anugaL

yraunaJ ,tsaE -  yraurbeF ( 6002 )  .  

rewopordyH ,tnempoleveD laruR rof rewopordyH elacS llamS )5002( la te .K.B dranoeL              

nisaB eliN ,retsulC hcraeseR tnempoleveD  ’NBCBN‘ krowteN gnidliuB yticapaC  

 ,8l tsugua no deweiv etisbew aipoihtE fo ygrenE & ,noitagirrI ,retaW fo yrtsiniM

/te.vog.rwom.www//:ptth   

 ,sodraN ( 1102 ) inim todaY fo esac ehT( stnalp rewopordyh inim fo gnidargpU .   rewopordyh

)tnalp  

 s'resU .noitatnemucoD laciteroehT looT tnemssessA retaW & lioS .)5002( ,.la te .L.S ,hcstieN

retaW saxeT ,launaM  

,tenasteN ( 8002 ) bus anaT ekaL fo seiduts riovreseR gniogno eht ni rewopordyH fo noitargetnI -

nisab  

 .A.Z & .H.G ,sevaergraH R  morf noitaripsnartopavE porC ecnerefeR .)5891( .inamaS

69 pp ,1 erutlucirgA ni gnireenignE deilppA .erutarepmeT -  egelloC ,etutitsnI secruose.99

5002 noisreV. XT ,noitatS   :acirfA narahaS 0102ztg/.../ed.ztg.www - ne - AREH - IEUE - FDP -

krowemarf -  
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 ,.M.L ,kcuaH dna .R ,nasavinirS ,.A.W ,saguD ,.R.J ,smailliW ,.G.J,dlonrA ,.C,ihtnaS

 dna tniop htiw nisab revir egral a no ledom TAWS fo noitadilaV.)1002( non - tniop   ,secruos

 ,noitaicossA secruoseR retaW naciremA eht fo lanroJ 5 oN , 73 .loV  

 TAWS .)3102( .M ,hcoK & T ,muoyeS –  edacsaC ot wolfnI fo noitalumiS & gniledoM cigolordyH

imeS eht fo sriovreseR - deguagnU  omO -  lanoitanretnI ht6 ,aipoihtE ,nisaB reviR ebiG

erefnoC  ,sgnideecorp hcraeseR tnemnorivnE & secruoseR retaW no ecn .pp  934 - .164  

S  . K  . raG g  , I ne noitagirr g h dna gnireeni y noisorE lioS .682 dna 262 pp serutcurts ciluard   dna

niledoM noitatnemideS g ewteb saera eht fo gnirotinoM dna e  ni ellebehS dna abuJ srevir n

ehtuos r F )9002( ailamoS n A0- LAWS I cinhceT M a R l e  trop N  .o L- .)61  

oicos rof noitpo na :rewop ordyh orciM )0002( B werdnA & K liamS -  ,tnempoleved cimonoce

roW IV ssergnoC ygrenE elbaweneR dl  

nomoloS  , ( 8991 ) eles emos ni noitacifirtcele larur rof rewopordyH orciM  fo setis detc

.aipoihtE ,nisab awaDelaneG  

 retupmoC ).de( hgniS .P.V :nI .noitarbilaC ledoM :2 retpahC .)5991( .K.V ,atpuG & .S ,naihsooroS

 ,OC ,hcnaR sdnalhgiH ,snoitacilbuP secruoseR retaW ,ygolordyH dehsretaW fo sledoM

32.pp - .86  

 ,K.aynamarbuS ( 8991 )  . ygolordyH gnireenignE , warGcM ataT -  ynapmoC gnihsilbuP lliH

,detimiL  IHLED WEN  

,muoyeS emohseT  ( 5102 ),  lamitpO rof noitarepO sriovreseR dna smaD edacsaC fo gniledoM

aipoihtE ,nisaB reviR ebiG omO ot noitacilppA :esU retaW  

golordyH sreenigne fo sproc ymrA SU  ,retnec gnireenigne ci ( 1891 )  rof seiduts ytilibisaeF .

launam ediug A snoitidda rewopordyh elacs llams  

 metsys gniledom cigolordyH .0002 ,retnec gnireenigne ciluardyH sreenigne fo sproc SU

.launam lacinhcet  

 .3102 ,troper tnempoleved rewopordyH llamS dlroW  

 ,melaleZ ( 3991 ) orciM . -  noitidnoc naipoihtE rednu rewopordyh  
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SECIDNEPPA  

XEDNEPPA  :  A llafniaR  

0991(llafniaR oknoF - )7102  
                                                               shtnoM   

raeY  naJ  beF  raM  rpA  yaM  nuJ  yluJ  guA  peS  tcO  voN  ceD   dnarG
latoT  

0991  0 8.421  6.321  3.521  8.911  73  4.011  7.131  3.181  6.97  9.2  0 4.6301  
1991  1.9  3.28  9.151  8.64  7.78  041  1.171  2.361  9.601  6.61  0 9.85  5.4301  
2991  5.94  9.24  3.231  4.912  302  4.061  1.922  2.132  421  8.221  3.64  0 9.0651  
3991  16  5.011  0 4.713  8.352  3.66  5.731  1.381  8.521  6.552  0 0 1151  
4991  0 0 48  7.98  8.331  6.521  7.751  8.221  4.961  0 9.7  0 9.098  
5991  0 32  6.16  4.712  6.811  4.66  3.821  5.651  6.911  0 0 7.45  1.649  
6991  4.59  6.92  4.562  012  5.951  4.041  102  4.571  8.611  4.1  1.11  0 6041  
7991  6.35  0 7.17  7.531  1.801  4.532  1.711  8.381  4.571  8.415  3.96  0 9.4661  
8991  0 8.981  6.161  8.851  3.121  9.811  2.711  6.422  5.29  781  6 0 7.7731  
9991  0 0 4.111  2.83  1.89  1.901  1.952  9.331  8.581  9.712  0 0 5.3511  
0002  0 0 9.6  6.902  861  7.541  6.231  702  261  07  6.12  8.65  2.0811  
1002  7 9.06  1.072  4.311  5.881  3.171  9.341  3.662  7.631  8.75  9.3  2.1  1241  
2002  7.49  6.35  8.031  2.58  3.391  8.421  2.911  8.152  6.091  8.1  0 3.061  1.6041  
3002  9.96  74  8.451  962  8.24  4.681  4.262  671  3.602  6.41  2.8  7.55  1.3941  
4002  2.98  8.52  5.411  4.371  7.52  4.86  412  9.471  7.971  8.19  6 33  4.6911  
5002  8.42  0 8.011  1.961  9.981  5.111  6.561  4.461  5.661  5.67  8.85  0 9.7321  
6002  2.9  9.91  1.741  5.471  8.801  1.141  1.012  3.591  5.111  8.06  8.01  51  1.4021  
7002  5.85  9.77  2.39  8.211  1.941  6.341  991  1.711  3.892  2.12  0 0 7.0721  
8002  0 8.7  8.01  1.401  2.861  1.002  5.632  6.621  7.602  6.801  1.99  0 5.8621  
9002  5.25  8.21  2.61  6.93  5.511  2.78  9.791  9.271  3.431  4.721  8.21  9.93  9001  
0102  9.31  5.401  5.612  9.621  6.022  7.48  3.102  8.77  5.221  1.01  6.75  9.61  3.3521  
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1102  1.41  3.6  8.991  08  9.702  1.19  9.551  3.251  6.921  0 4.72  0 4.4601  
2102  0 0 4.46  801  1.16  6.122  5.661  2.581  5.442  0 2.91  3.21  8.2801  
3102  0 7.45  3.551  7.411  6.341  7.771  3.471  2.171  6.99  8.07  9.7  0 8.9611  
4102  6.41  2.36  2.65  9.111  7.562  2.82  1.911  8.122  021  6.06  4.61  0 7.7701  
5102  0 0 9.23  36  602  6.932  09  5.571  3.001  5.361  03  0 8.0011  
6102  1.73  4.71  39  903  261  9.461  8.68  5.111  2.471  1.401  6.76  0 6.7231  
7102  0 2.721  6.94  0 2.912  8.821  8.77  9.151  7.212  6.51  5.01  0 3.399  
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39.62  

 
 

87.54  

 
 

41.501  

 
 

58.731  

 
 

14.151  

 
 

27.231  

 
 

26.361  

 
 

12.661  

 
 

19.651  

 
 

35.78  

 
 

04.02  

 
 

30.81  
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0991(llafniar erihcnuG - )7102  
                                                                  shtnoM   

raeY  1 2 3 4 5 6 7 8 9 01  11  21   dnarG
latoT  

0991  0.51  3.702  7.08  0.231  3.39  4.861  1.442  3.722  0.622  0.92  2.3  2.3  5.9241  
1991  5.3  3.68  9.721  3.84  2.18  6.952  4.572  1.762  9.171  9.53  0.0  2.66  3.3241  
2991  2.91  8.53  4.95  2.36  3.111  6.361  8.503  0.333  8.361  2.551  0.63  0.01  3.6541  
3991  9.82  7.601  6.8  5.951  1.961  8.522  9.562  9.422  7.852  7.371  8.3  2.0  8.5261  
4991  3.3  2.3  0.211  7.621  7.211  6.682  6.973  7.032  1.781  9.7  1.41  0.0  9.3641  
5991  6.5  4.51  5.33  8.881  6.111  3.302  7.17  3.071  2.831  1.23  2.4  3.13  0.6001  
6991  8.63  3.7  6.212  3.431  7.272  6.223  6.113  7.822  9.69  5.42  0.6  0.0  0.4561  
7991  6.16  9.02  1.28  4.841  6.78  8.211  1.532  1.412  9.37  4.681  6.17  4.93  9.3331  
8991  9.07  0.26  9.95  0.911  4.162  0.111  2.742  1.662  4.902  5.021  7.11  0.0  1.9351  
9991  9.53  0.0  1.42  8.25  2.301  9.612  4.413  4.162  6.021  4.582  0.0  1.0  8.4141  
0002  0.0  0.0  1.8  4.68  2.57  5.411  1.081  4.532  1.102  2.07  6.34  3.1  9.5101  
1002  6.1  2.7  5.871  0.94  2.451  6.232  6.443  4.762  0.441  7.26  1.6  9.3  8.1541  
2002  6.86  1.41  1.011  3.04  6.25  4.861  6.792  2.831  0.341  2.7  1.0  8.94  0.0901  
3002  2.11  7.9  6.78  2.711  0.0  0.0  9.991  7.662  5.731  4.31  2.01  2.24  6.598  
4002  0.34  6.61  2.94  0.451  6.66  0.502  8.712  6.962  7.302  9.74  0.2  2.61  6.1921  
5002  5.801  4.3  8.931  1.95  5.911  5.122  4.632  7.111  8.921  0.94  6.82  0.0  3.7021  
6002  0.61  0.43  7.79  0.36  1.151  4.051  5.452  3.663  7.031  3.84  0.13  1.61  1.9531  
7002  5.35  1.24  7.47  0.19  0.301  6.822  4.022  2.312  4.222  6.84  0.4  0.0  5.1031  
8002  0.0  0.0  0.0  5.75  5.902  6.76  6.062  9.012  9.721  2.24  2.401  2.0  6.0801  
9002  8.93  5.3  0.22  9.09  0.33  4.87  2.042  1.582  6.321  3.711  1.8  0.56  9.6011  
0102  0.0  0.08  3.06  4.07  1.891  3.212  9.452  7.852  4.931  4.53  9.22  1.63  5.8631  
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1102  8.11  4.3  9.03  7.37  8.871  0.921  9.653  3.533  5.991  0.11  0.32  0.0  3.3531  
2102  0.0  3.1  5.05  0.46  9.85  5.622  5.652  7.981  0.221  4.21  0.0  3.7  1.989  
3102  5.11  8.5  4.53  5.87  7.831  8.272  1.813  0.982  2.411  3.851  0.0  2.5  5.7241  
4102  9.81  6.97  5.77  7.721  4.891  0.801  1.682  3.313  6.781  5.57  3.9  6.8  5.0941  
5102  0.0  1.02  6.601  5.11  4.031  6.402  3.102  0.791  3.302  2.661  1.52  0.0  1.6621  
6102  0.0  5.11  0.0  9.001  8.932  0.511  3.222  2.922  0.0  0.0  0.0  0.0  7.819  

7102  0.0  0.0  0.0  0.0  0.0  5.591  5.452  5.913  2.571  8.84  8.1  0.0  3.599  

htnoM  naJ  beF  raM  rpA  yaM  nuJ  luJ  guA  peS  tcO  voN  ceD  
 naem

 ylhtnom
  ta llafniaR

erihcnuG  

57.32  33.13  51.66  85.98  42.611  10.471  50.952  41.742  14.551  57.37  18.61  73.41  
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0991( llafniaR anasoH - )7102  
                                                       shtnoM   

raeY  naJ  beF  raM  rpA  yaM  nuJ  yluJ  guA  peS  tcO  voN  ceD   dnarG
latoT  

0991  0 8.441  1.351  9.59  9.411  2.701  8.331  6.521  3.531  5.04  8.6  1 9.8501  
1991  1.7  7.54  49  6.13  7.821  6.831  5.012  9.581  2.011  7.9  0 3.66  3.8201  
2991  9.85  1.88  6.911  5.471  2.601  7.171  4.121  1.082  3.401  2.601  9.25  7.3  6.7831  
3991  1.87  701  6.02  2.552  7.582  1.57  8.221  991  7.29  2.771  0 1.0  5.3141  
4991  0 0 7.641  9.38  9.821  8.08  3.841  7.821  8.291  2.0  1.01  0 4.029  
5991  5.0  7.26  07  6.912  3.901  4.28  691  5.651  6.061  2.4  0 9.89  7.0611  
6991  7.09  8.71  351  4.071  7.261  8.801  7.681  6.921  6.521  6.6  3.61  0 2.8611  
7991  7.82  0 7.08  6.771  1.041  7.171  1.311  4.681  2.041  7.813  3.58  0 5.2441  
8991  8.37  2.36  7.701  6.302  341  9.951  3.502  5.881  3.532  5.851  6.71  0 4.6551  
9991  1 0 5.65  77  5.221  5.341  7.181  8.701  7.721  6.391  0 0 3.1101  
0002  0 0 4.51  8.502  2.501  5.541  2.68  5.421  9.771  9.46  12  5.54  9.199  
1002  8.4  1.07  481  6.901  1.271  19  9.151  881  8.101  26  7.4  5.5  5.5411  
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2002  3.38  2.74  7.051  7.111  5.531  09  6.301  7.413  7.451  8.2  4.0  8.151  4.6431  
3002  8.53  9.85  7.811  4.491  7.87  3.801  9.531  3.312  9.281  7.11  3.41  0 9.2511  
4002  8.69  4.91  6.09  2.671  6.401  4.321  6.331  3.251  8.181  1.57  3.71  41  1.5811  
5002  5.13  8.81  8.771  1.261  2.791  6.46  1.061  9.89  6.261  7.73  7.76  0 9711  
6002  9.82  9.35  5.531  061  8.57  8.961  9.381  2.222  2.88  3.05  6 2.72  7.1021  
7002  8.13  7.05  4.911  1.251  3.121  1.361  9.971  3.721  3.012  4.91  0 0 3.5711  
8002  0 2.1  34  3.46  9.832  6.441  5.291  2.631  931  1.621  5.611  5.0  8.2021  
9002  1.34  8.4  4.37  5.58  1.021  7.221  5.881  1.181  7.651  4.961  1.5  8.55  2.6021  
0102  8.11  011  9.931  3.111  8.281  4.49  611  541  5.831  8.81  3.91  7.33  5.1211  
1102  5.51  2.11  7.101  9.511  8.232  621  8.851  5.281  3.911  0 2.94  0 9.2111  
2102  0 0 4.76  3.831  3.86  3.051  1.332  9.551  5.361  4.1  4.2  7.7  3.889  
3102  1 4.71  6.341  9.76  6.131  2.281  8.002  112  371  4.64  4.0  0 3.5711  
4102  52  8.711  6.67  9.431  8.152  2.67  3.881  9.072  391  4.47  0 0 9.8041  
5102  0 3 1.54  2.91  9.631  312  6.241  2.161  2.241  0 3.13  5.11  609  
6102  8.29  0 2.18  6.852  9.531  8.221  1.69  8.321  831  8.86  2.111  0 2.9221  
7102  6.0  5.96  9.77  6.44  9.381  3.981  341  8.09  5.522  4.21  2.1   7.8301  

 

htnoM  naJ  beF  raM  rpA  yaM  nuJ  luJ  guA  peS  tcO  voN  ceD  
 naeM

 ylhtnom
 ta llafniar

anasoh  

 
 

50.03  

 
 

62.24  

 
 

65.101  

 
 

87.531  

 
 

89.641  

 
 

81.921  

 
 

66.751  

 
 

99.071  

 
 

36.251  

 
 

23.66  

 
 

64.32  

 
 

96.81  
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0991( llafniaR urokeS - )7102  

                                                                 shtnoM   

raeY  naJ  beF  raM  rpA  yaM  nuJ  yluJ  guA  peS  tcO  voN  ceD   dnarG
latoT  

0991  4.1  601  1.86  301  1.501  1.372  3.552  4.232  5.761  2.21  2.5  3 3.2331  

1991  12  5.07  9.331  5.36  8.411  7.722  8.982  8.232  5.39  81  3.2  5.72  3.5921  

2991  7.77  3.98  5.94  2.49  2.751  7.462  852  9.213  1.141  4.09  45  8.31  8.2061  

3991  8.31  2.611  8.65  591  4.081  5.191  7.751  7.903  5.381  8.581  4.1  0 8.1951  
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041

061

081

naJ beF raM rpA yaM nuJ luJ guA peS tcO voN ceD

)htno
m/

m
m(llafniaR

emiT

anasoh ta llafniar ylhtnom naem
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4991  0 0 1.17  7.341  5.981  6.222  4.342  661  4.051  0 0 0 7.6811  

5991  8.5  9.21  2.26  1.561  5.281  3.221  3.551  1.761  4.381  9.93  0 2.66  7.2611  

6991  9.16  9.4  2.491  3.271  2.312  6.442  4.413  902  8.051  8.73  21  4.2  5.7161  

7991  3.05  3.1  26  1.771  8.851  6.221  9.181  2.112  6.131  572  69  3.41  1.2841  

8991  6.64  1.26  9.16  6.111  781  582  992  9.702  1.791  5.111  82  2.0  9.7951  

9991  1.9  0 2.83  9.56  3.971  4.672  6.462  8.651  1.281  4.531  0 0 8.7031  

0002  0 0 6.81  6.941  7.321  4.231  2.051  6.781  9.561  4.261  4.43  5.21  3.7311  

1002  8.42  8.1  1.711  8.57  7.591  222  712  8.491  812  7.201  9.0  3.0  9.0731  

2002  9.98  7.6  1.34  2.45  95  7.351  6.862  8.502  3.251  9.8  0 3.84  5.0901  

3002  9.73  15  3.36  3.421  82  1.232  9.832  5.741  3.151  5.21  9.16  8.84  5.7911  

4002  94  2.62  3.73  6.941  1.36  3.031  8.181  972  4.251  1.28  2.71  32  1911  

5002  9.93  4.1  6.811  6.69  6.922  6.571  1.732  2.611  1.421  2.201  9.33  0 2.5721  

6002  21  62  2.231  5.18  5.121  9.191  2.932  3.032  4.561  7.411  6.34  6.54  9.3041  

7002  0 7.62  6.911  9.501  5.531  6.382  2.343  5.902  3.372  3.64  0 0 6.3451  

8002  0 2.2  8.32  6.301  6.362  3.961  6.942  4.932  481  6.201  1.32  0 2.1631  

9002  0 0 4.42  8.58  6.25  7.971  3.181  552  5.591  9.07  7.11  9.55  8.2111  

0102  0 3.87  9.281  4.841  2.032  4.242  262  3.491  531  5.04  0 0 4151  

1102  0 0 5.77  57  5.77  57  5.77  5.77  57  5.77  57  5.77  567  

2102  0 0 3.76  6.87  46  531  7.541  4.071  5.162  5.1  6.9  0 6.339  
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3102  0 0 6.08  87  6.08  761  4.462  522  8.112  5.64  0 2.0  1.4511  

4102  5.33  6.05  5.77  7.961  1.981  381  5.092  2.103  5.121  7.76  2.65  2.1  7.1451  

5102  0 0 4.34  59  3.331  8.891  422  3.742  021  0 0 0 8.1601  

6102  3.23  5.9  3.501  731  6.832  8.071  1.231  043  1.091  8.82  1.41  8.11  4.0141  

7102  0 5.25  9.37  7.88  2.991  1.531  9.091  5.832  9.704  2.66  4.6   3.9541  
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htnoM  naJ  beF  raM  rpA  yaM  nuJ  luJ  guA  peS  tcO  voN  ceD  

 naeM
 ylhtnom

 ta llafniaR
urokes  

 
 

86.12  

 
 

34.82  

 
 

37.87  

 
 

88.311  

 
 

13.841  

 
 

51.391  

 
 

84.522  

 
 

16.612  

 
 

05.471  

 
 

68.27  

 
 

69.02  

 
 

61.61  
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0991( llafniaR etikleW - )7102  

                                                                  shtnoM   

raeY  naJ  beF  raM  rpA  yaM  nuJ  yluJ  guA  peS  tcO  voN  ceD   dnarG
latoT  

0991  9.31  8.341  9.46  9.37  9.97  4.161  3.552  7.003  612  2.52  7.11  2.1  9.7431  

1991  0 2.901  7.79  6.31  3.651  8.903  572  1.222  1.221  7 0 7.63  5.9431  

2991  8.61  8.921  9.92  3.742  3.591  2.853  9.623  1.717  2.901  9.55  6.511  1.4  1.6032  

3991  9.13  3.631  58  7.842  4.302  231  7.903  9.562  5.551  1.4  0 0 5.2751  

4991  0 7.8  9.722  9.181  3.702  8.481  9.263  2.641  9.032  4.3  52  0 9751  

5991  0 1.72  3.04  9.913  9.57  1.821  252  5.493  1.82  3.81  0 6.55  8.9331  

6991  4.501  1.21  332  9.471  8.342  233  5.683  8.693  9.361  8.13  3.52  1.4  6.9012  

7991  5.47  0 6.99  602  8.611  8.84  6.052  8.251  5.631  2.431  2.35  0 3721  

8991  3.22  7.02  9.121  1.23  6.79  7.391  5.153  3.832  3.97  8.51  0 0 2.3711  

9991  2.4  0 0 6.12  5.27  7.422  2.762  8.421  1.102  4.891  0 0 5.4111  

0002  0 0 0 4.83  7.89  2.961  1.013  4.922  6.831  1.45  8.62  2.4  5.9601  

1002  2.6  1.11  1.76  4.73  4.501  6.451  8.004  2.372  8.611  8.79  4.3  5.5  3.9721  

2002  74  6 8.67  3.85  861  1.872  4.452  2.232  1.09  0 0 8.73  7.8421  

3002  6.71  5.36  4.67  9.221  8.43  9.691  4.963  1.812  7.202  3.52  1.01  3.9  7431  

4002  3.64  9.9  1.03  7.79  5.88  5.702  8.67  3.402  061  3.3  3.6  3.01  149  
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5002  7.44  4.4  9.39  4.79  3.01  9.371  5.042  6.112  1.932  6.83  2.43  0 6.8811  

6002  4.4  4.52  2.38  99  3.001  021  7.552  7.432  471  3.25  5.53  7.4  2.9811  

7002  3.24  3.85  9.43  8.25  5.221  3.981  1.022  6.612  2.731  2.72  0 0 2.1011  

8002  0 4.8  9.7  4.59  8.842  9.981  8.782  9.932  5.38  25  5.76  0 1.1821  

9002  8.52  1.73  2.7  1.03  6.75  751  1.042  8.781  6.801  1.801  4.1  5.81  3.979  

0102  7.73  1.67  8.04  8.301  8.751  5.662  831  5.531  5.711  44  81  0 7.5311  

1102  8.11  0 2.55  4.52  5.031  6.561  831  922  5.711  44  81  0 539  

2102  0 0 44  29  3.04  531  5.931  5.931  531  0 0 0 3.527  

3102  0 0 26  06  07  1.501  8.55  48  45  81  91  0 9.725  

4102  0 5.55  75  73  5.761  511  8.012  5.233  8.181  5.021  0 0 6.7721  

5102  0 0 15  5.02  561  5.951  5.921  5.711  5.93  5.2  5.63  0 5.127  

6102  4 5.4  5.46  5.511  07  5.901  131  5.79  64  71  0 0 5.956  

7102  0 5.8  6.94  84  4.96  5.821  2.73  3.04  84  6.94  0 0 1.974  
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etiklew ta llafniaR ylhtnom naem

htnoM  naJ  beF  raM  rpA  yaM  nuJ  luJ  guA  peS  tcO  voN  ceD  

 naeM
 ylhtnom
 llafniaR  ta

etiklew  

 
98.91  

 
61.43  

 
29.76  

 
72.89  

 
97.911  

 
59.181  
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69.722  

 
37.921  

 
95.44  

 
31.81  

 
68.6  
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erutarepmeT B :XEDNEPPA  

 

 

 
 

 

00.0

00.5

00.01

00.51

00.02

00.52

00.03

naJ beF raM rpA yaM nuJ luJ guA peS tcO voN ceD

(erutarep
meT

)
Cº

emiT

anasoh ta erutarepmet mumixam egareva ylhtnoM

anasoh ta erutarepmet muminim egareva ylhtnoM

7891( erutarepmeT anasoH - )7102  
                                                       shtnoM  

erutarepmeT  aJ
n 

eF
b 

M
ra  

pA
r 

M
ya  

uJ
n 

luJ  uA
g 

eS
p 

cO
t 

oN
v 

eD
c 

 mumixam egareva ylhtnoM
anasoh ta erutarepmet  

.42
27  

.52
35  

.52
33  

.42
23  

.32
51  

.12
56  

.02
12  

.02
65  

.12
24  

.32
05  

.42
65  

.42
94  

 muminim egareva ylhtnoM
anasoh ta erutarepmet  

.01
80  

.11
73  

.21
03  

.21
25  

.11
48  

.11
46  

.11
97  

.11
49  

.11
44  

.11
71  

.01
15  

8.9
0 

7891( erutarepmeT urokeS - )7102  
erutarepmeT                                                       shtnoM  
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 mumixam egareva ylhtnoM
urokes ta erutarepmet  

.72
93  

.82
54  

.72
59  
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06  
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35  
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67  
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20  
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02  

.42
31  

.52
67  
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76  

.62
57  

 muminim egareva ylhtnoM
urokes ta erutarepmet  

.21
53  

.31
34  

.31
48  

.41
82  

.31
59  
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.21
59  

.21
17  
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urokes ta erutarepmet muminim egareva ylhtnoM
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naJ beF raM rpA yaM nuJ luJ guA peS tcO voN ceD
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meT

)
Cº

emiT

etikleW ta erutarepmet mumixam egareva ylhtnoM

etikleW ta erutarepmet muminim egareva ylhtnoM

7891(  erutarepmeT etikleW - )7102  
                                                       shtnoM  

erutarepmeT  aJ
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etikleW ta erutarepmet  

.21
47  
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62  
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.31
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.31
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.41
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.31
46  

.31
31  

.21
18  

.21

65  
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wolF maertS devresbO C :XEDNEPPA  

               3991( revir ahcegeM fo wolf maerts ylhtnom naeM devresbO - )6002  

                                                          shtnoM  

raeY  naJ  beF  raM  rpA  yaM  nuJ  yluJ  guA  peS  tcO  voN  ceD  

3991  82.0  53.0  32.2  99.2  45.6  48.9  57.9  50.8  71.5  13.3  45.1  55.0  

4991  82.0  93.0  13.0  88.1  64.2  78.2  67.4  17.6  75.4  70.5  63.3  68.1  

5991  75.1  94.1  05.1  81.1  08.4  99.3  04.5  80.8  78.6  95.5  48.2  99.0  

6991  44.0  72.0  41.0  90.0  24.0  56.3  36.8  29.7  16.5  75.8  25.3  53.1  

7991  84.0  32.0  31.0  90.0  36.0  04.1  80.4  31.6  21.6  06.4  47.2  14.1  

8991  94.0  32.0  11.1  88.1  88.2  61.5  16.9  59.8  89.5  74.4  43.2  98.0  

9991  74.0  98.0  21.1  92.1  20.3  54.5  92.7  85.7  21.7  04.6  64.3  43.1  

0002  15.0  52.0  42.0  42.1  28.2  03.6  05.01  95.7  54.7  37.3  14.1  15.0  

1002  32.0  31.0  90.0  39.0  02.2  93.4  98.3  38.3  80.5  70.3  14.1  94.0  

2002  82.0  53.0  32.2  99.2  45.6  48.9  57.9  50.8  71.5  13.3  45.1  55.0  

3002  82.0  93.0  13.0  88.1  64.2  78.2  67.4  17.6  75.4  70.5  63.3  68.1  

4002  75.1  94.1  05.1  81.1  08.4  99.3  04.5  80.8  78.6  95.5  48.2  99.0  

5002  44.0  72.0  41.0  90.0  24.0  56.3  36.8  29.7  16.5  75.8  25.3  53.1  

6002  84.0  32.0  31.0  90.0  36.0  04.1  80.4  31.6  21.6  06.4  47.2  14.1  

 

evruC noitaruD wolF dna wolf maerts detalumiS tluseR TAWS D :XEDNEPPA  

          M( wolf maerts ylhtnom naem detalumiS 3 ahcegeM ta )s/ - 3991(revir ekiniW - )7102  

                                                          shtnoM   

raeY  naJ  beF  raM  rpA  yaM  nuJ  yluJ  guA  peS  tcO  voN  ceD  

3991  25.3  00.01  81.2  69.01  80.33  35.5  28.6  91.81  29.9  85.32  11.6  02.2  

4991  24.0  41.0  04.2  21.0  50.1  60.1  68.3  45.3  66.61  84.5  72.3  72.0  

5991  70.0  24.5  11.0  78.2  48.1  50.2  76.11  31.31  60.12  18.6  23.3  05.9  

6991  91.8  45.1  66.7  17.11  23.8  34.6  81.12  82.21  67.41  75.6  39.1  63.0  

7991  24.0  80.0  25.2  07.01  33.5  21.21  36.8  52.12  45.91  59.45  07.51  03.7  

8991  64.6  27.4  04.7  60.21  35.01  43.31  31.12  35.72  30.73  11.43  76.51  67.6  
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9991  12.1  04.0  42.1  81.0  75.0  56.4  43.9  81.9  95.21  57.22  81.9  85.4  

0002  46.0  91.0  01.0  74.2  69.3  70.01  15.3  46.5  09.51  69.9  33.5  02.3  

1002  22.0  47.3  94.01  21.7  98.5  43.4  95.11  72.91  89.21  59.9  70.2  43.0  

2002  21.5  42.2  81.11  17.9  67.0  73.1  63.2  35.93  38.12  45.8  14.4  29.61  

3002  24.4  64.7  61.9  11.31  12.9  31.4  53.9  85.02  78.32  71.9  58.5  98.0  

4002  61.5  76.0  16.3  01.01  82.5  22.5  58.7  90.9  53.91  21.41  89.6  84.2  

5002  84.0  62.0  51.51  26.4  26.61  73.3  81.21  83.7  33.71  33.6  08.8  21.1  

6002  57.0  44.2  47.7  32.21  22.1  74.51  37.11  36.72  95.41  91.9  48.2  71.2  

7002  33.0  81.1  76.7  09.7  76.1  65.21  45.81  61.41  57.22  74.01  13.6  71.1  

8002  32.0  31.0  41.0  12.0  68.4  05.9  59.91  15.21  53.31  77.81  93.52  61.6  

9002  91.2  13.0  57.0  09.2  45.0  34.2  37.21  46.71  86.71  01.62  50.7  94.2  

0102  34.0  11.4  07.01  68.2  44.11  30.3  32.6  99.01  80.01  69.4  16.0  21.0  

1102  21.0  60.0  75.3  90.0  51.8  56.0  37.31  58.91  88.41  03.7  06.3  05.0  

2102  71.0  90.0  80.2  13.1  94.1  04.3  76.12  29.31  88.81  37.7  18.3  74.0  

3102  51.0  35.0  92.6  25.0  78.2  77.01  85.61  22.32  46.52  29.21  94.6  01.1  

4102  07.0  46.01  79.3  82.5  33.61  98.4  04.51  34.43  83.92  61.21  35.6  69.0  

5102  82.0  81.0  13.0  60.0  70.1  65.41  62.01  58.4  36.51  04.8  45.5  76.0  

6102  57.7  91.0  10.2  44.81  27.11  75.7  31.2  04.7  97.11  12.8  15.51  24.2  

7102  48.0  43.1  88.0  21.0  54.6  58.61  59.8  19.8  73.62  83.7  74.4  05.7  
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             M( wolf maerts ylhtnom naem detalumiS 3 3991(revir eragoG ta )s/ - )7102  

                                                    shtnoM   

raeY  naJ  beF  raM  rpA  yaM  nuJ  yluJ  guA  peS  tcO  voN  ceD  

3991  51.1  84.3  18.0  41.4  08.11  71.2  03.2  01.6  53.3  41.8  23.2  49.0  

4991  91.0  80.0  38.0  90.0  14.0  63.0  12.1  12.1  97.5  70.2  02.1  31.0  

5991  60.0  97.1  70.0  72.1  46.0  37.0  10.4  07.4  53.7  34.2  71.1  10.3  

6991  09.2  75.0  26.2  32.4  51.3  64.2  73.7  13.4  60.5  32.2  07.0  51.0  

7991  61.0  60.0  97.0  96.3  49.1  63.4  22.3  23.7  77.6  02.91  56.5  36.2  

8991  62.2  56.1  36.2  15.4  40.4  17.4  54.7  97.9  20.31  02.21  45.5  04.2  

9991  74.0  81.0  24.0  01.0  22.0  46.1  81.3  82.3  33.4  58.7  42.3  66.1  

0002  52.0  01.0  70.0  19.0  15.1  83.3  33.1  68.1  33.5  44.3  18.1  30.1  

1002  01.0  71.1  84.3  56.2  62.2  76.1  20.4  76.6  54.4  22.3  47.0  41.0  

2002  06.1  27.0  87.3  25.3  54.0  85.0  28.0  07.31  57.7  99.2  35.1  43.5  

3002  65.1  74.2  12.3  77.4  45.3  75.1  11.3  70.7  12.8  42.3  80.2  53.0  

4002  16.1  42.0  91.1  95.3  89.1  09.1  16.2  21.3  66.6  58.4  83.2  58.0  

5002  81.0  11.0  99.4  97.1  11.6  24.1  22.4  64.2  68.5  41.2  28.2  63.0  

6002  42.0  87.0  56.2  53.4  76.0  44.5  50.4  08.9  41.5  70.3  79.0  07.0  

7002  31.0  04.0  85.2  48.2  77.0  44.4  85.6  10.5  18.7  96.3  51.2  64.0  

8002  11.0  80.0  70.0  01.0  87.1  22.3  79.6  34.4  36.4  23.6  29.8  52.2  

9002  87.0  51.0  32.0  11.1  32.0  28.0  82.4  62.6  90.6  69.8  94.2  39.0  

0102  81.0  92.1  76.3  71.1  82.4  82.1  00.2  75.3  82.3  26.1  32.0  70.0  

1102  70.0  40.0  41.1  60.0  39.2  24.0  27.4  09.6  11.5  35.2  12.1  12.0  

2102  90.0  60.0  76.0  05.0  16.0  01.1  73.7  59.4  75.6  96.2  53.1  91.0  

3102  80.0  91.0  79.1  91.0  50.1  56.3  17.5  71.8  69.8  84.4  32.2  34.0  

4102  62.0  03.3  92.1  88.1  68.5  59.1  23.5  80.21  73.01  13.4  52.2  83.0  

5102  31.0  01.0  31.0  50.0  73.0  68.4  74.3  18.1  14.5  88.2  68.1  52.0  

6102  45.2  01.0  76.0  07.6  43.4  27.2  38.0  23.2  09.3  27.2  32.5  39.0  

7102  53.0  34.0  33.0  80.0  14.2  38.5  02.3  31.3  99.8  26.2  65.1  36.2  
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             M( wolf maerts ylhtnom naem detalumiS 3 3991(revir eireD ta )s/ - )7102  

                                                   shtnoM   

raeY  naJ  beF  raM  rpA  yaM  nuJ  yluJ  guA  peS  tcO  voN  ceD  

3991  22.1  06.3  69.0  36.4  00.21  28.2  97.2  56.6  99.3  62.8  36.2  88.0  

4991  81.0  50.0  79.0  32.0  57.0  46.0  36.1  36.1  62.6  04.2  33.1  21.0  

5991  30.0  66.1  41.0  76.1  11.1  90.1  85.4  12.5  18.7  10.3  04.1  01.3  

6991  32.3  77.0  96.2  91.4  83.3  48.2  93.7  36.4  33.5  15.2  27.0  41.0  

7991  61.0  40.0  48.0  41.4  34.2  67.4  08.3  26.7  61.7  51.91  32.6  90.3  

8991  04.2  66.1  57.2  55.4  02.4  69.4  17.7  19.9  60.31  42.21  29.5  44.2  

9991  54.0  41.0  64.0  11.0  34.0  30.2  67.3  08.3  57.4  81.8  75.3  27.1  

0002  52.0  70.0  40.0  13.1  29.1  87.3  97.1  53.2  17.5  19.3  70.2  01.1  

1002  11.0  92.1  48.3  88.2  75.2  20.2  72.4  68.6  89.4  66.3  28.0  61.0  

2002  77.1  58.0  10.4  06.3  86.0  08.0  50.1  58.31  43.8  25.3  37.1  66.5  

3002  79.1  66.2  62.3  88.4  85.3  37.1  84.3  73.7  45.8  87.3  52.2  63.0  

4002  57.1  83.0  03.1  88.3  61.2  61.2  20.3  76.3  70.7  54.5  37.2  78.0  

5002  02.0  11.0  63.5  72.2  34.6  08.1  64.4  88.2  51.6  36.2  70.3  65.0  

6002  82.0  48.0  58.2  73.4  98.0  45.5  94.4  61.01  46.5  44.3  70.1  37.0  

7002  31.0  64.0  87.2  22.3  10.1  97.4  39.6  35.5  21.8  51.4  43.2  54.0  

8002  90.0  50.0  60.0  02.0  42.2  96.3  43.7  00.5  70.5  46.6  12.9  65.2  
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9002  68.0  71.0  13.0  83.1  25.0  62.1  59.4  76.6  46.6  44.9  30.3  70.1  

0102  02.0  64.1  17.3  53.1  83.4  25.1  62.2  11.4  29.3  89.1  82.0  80.0  

1102  70.0  40.0  23.1  22.0  06.3  59.0  40.5  53.7  95.5  78.2  03.1  12.0  

2102  60.0  30.0  17.0  86.0  57.0  14.1  98.7  64.5  80.7  51.3  84.1  91.0  

3102  60.0  91.0  61.2  43.0  33.1  61.4  51.6  55.8  82.9  39.4  24.2  04.0  

4102  52.0  54.3  15.1  91.2  20.6  23.2  37.5  61.21  56.01  08.4  83.2  73.0  

5102  01.0  70.0  41.0  60.0  55.0  34.5  31.4  65.2  38.5  41.3  09.1  52.0  

6102  15.2  81.0  57.0  66.6  74.4  21.3  91.1  07.2  73.4  41.3  45.5  42.1  

7102  64.0  05.0  24.0  31.0  47.2  14.6  26.3  95.3  73.9  03.3  78.1  59.2  

 

 
 

              M( wolf maerts ylhtnom naem detalumiS 3 3991( revir ekinuW ta )s/ - )7102  

                                                     shtnoM   

raeY  naJ  beF  raM  rpA  yaM  nuJ  yluJ  guA  peS  tcO  voN  ceD  

3991  18.0  72.2  63.0  12.2  15.6  45.1  23.1  12.4  81.2  16.4  42.1  04.0  

4991  01.0  60.0  85.0  60.0  72.0  72.0  98.0  58.0  31.4  52.1  43.0  80.0  

5991  50.0  51.1  60.0  36.0  14.0  94.0  55.2  94.3  06.4  31.1  53.0  80.2  

6991  49.1  02.0  16.1  53.2  28.1  86.1  43.4  07.2  00.3  79.0  13.0  90.0  

7991  21.0  50.0  95.0  72.2  31.1  05.2  33.2  65.4  50.4  08.01  63.3  59.0  

8991  63.1  89.0  66.1  62.2  71.2  47.2  28.4  40.6  63.7  81.7  70.2  76.0  
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9991  22.0  11.0  13.0  60.0  31.0  10.1  99.1  94.2  86.2  10.5  45.1  05.0  

0002  41.0  70.0  50.0  55.0  58.0  81.2  97.0  45.1  65.3  03.2  27.0  76.0  

1002  60.0  88.0  53.2  75.1  12.1  11.1  46.2  33.4  28.2  36.1  03.0  80.0  

2002  91.1  45.0  84.2  79.1  91.0  23.0  55.0  55.8  11.5  53.1  24.0  57.3  

3002  82.1  22.1  19.1  66.2  58.1  87.0  62.2  86.4  41.5  07.1  76.0  81.0  

4002  91.1  61.0  48.0  32.2  71.1  61.1  07.1  34.2  24.4  60.3  29.0  53.0  

5002  21.0  80.0  73.3  79.0  95.3  85.0  76.2  68.1  86.3  63.1  97.1  42.0  

6002  81.0  16.0  37.1  75.2  82.0  12.3  56.2  54.6  89.2  82.1  13.0  15.0  

7002  90.0  13.0  47.1  47.1  93.0  66.2  22.4  43.3  26.4  11.2  07.0  12.0  

8002  70.0  50.0  50.0  80.0  10.1  30.2  92.4  89.2  79.2  55.3  82.5  18.0  

9002  74.0  90.0  71.0  17.0  41.0  75.0  67.2  03.4  49.3  04.5  40.1  43.0  

0102  01.0  79.0  62.2  75.0  43.2  36.0  34.1  67.2  24.2  38.0  51.0  60.0  

1102  60.0  40.0  58.0  40.0  07.1  02.0  73.3  16.4  20.3  30.1  55.0  31.0  

2102  60.0  50.0  15.0  33.0  63.0  08.0  06.4  15.3  92.4  22.1  83.0  11.0  

3102  60.0  51.0  54.1  41.0  76.0  04.2  78.3  04.5  25.5  80.2  56.0  02.0  

4102  81.0  93.2  29.0  81.1  53.3  90.1  75.3  35.7  92.6  38.1  26.0  91.0  

5102  80.0  70.0  01.0  40.0  52.0  21.3  61.2  76.1  17.3  23.1  27.0  51.0  

6102  66.1  80.0  84.0  07.3  63.2  06.1  16.0  46.1  38.2  46.1  72.3  46.0  

7102  61.0  13.0  42.0  70.0  83.1  84.3  39.1  73.2  06.5  06.1  25.0  16.1  
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              M( wolf maerts ylhtnom naem detalumiS 3 3991( revir eaH ta )s/ - )7102  

                                                    shtnoM   

raeY  naJ  beF  raM  rpA  yaM  nuJ  yluJ  guA  peS  tcO  voN  ceD  

3991  93.0  11.1  71.0  80.1  12.3  37.0  56.0  80.2  70.1  52.2  85.0  91.0  

4991  50.0  30.0  82.0  30.0  31.0  31.0  54.0  14.0  50.2  95.0  61.0  40.0  

5991  20.0  65.0  30.0  13.0  12.0  32.0  72.1  27.1  52.2  35.0  71.0  40.1  

6991  29.0  01.0  97.0  61.1  88.0  38.0  31.2  33.1  74.1  54.0  51.0  40.0  

7991  60.0  20.0  92.0  11.1  75.0  12.1  61.1  42.2  99.1  82.5  46.1  44.0  

8991  66.0  84.0  18.0  11.1  60.1  63.1  73.2  69.2  06.3  25.3  00.1  13.0  

9991  11.0  50.0  51.0  30.0  70.0  05.0  79.0  32.1  13.1  64.2  37.0  32.0  

0002  70.0  30.0  30.0  82.0  14.0  90.1  73.0  77.0  47.1  11.1  43.0  33.0  

1002  30.0  34.0  51.1  67.0  16.0  45.0  03.1  31.2  83.1  67.0  51.0  40.0  

2002  85.0  62.0  12.1  69.0  90.0  61.0  72.0  12.4  05.2  46.0  02.0  58.1  

3002  26.0  26.0  19.0  03.1  09.0  93.0  11.1  13.2  15.2  28.0  13.0  90.0  

4002  85.0  80.0  24.0  80.1  75.0  75.0  58.0  02.1  71.2  94.1  34.0  71.0  

5002  60.0  40.0  46.1  15.0  37.1  82.0  33.1  09.0  18.1  46.0  78.0  21.0  

6002  01.0  92.0  48.0  62.1  31.0  75.1  23.1  61.3  64.1  16.0  41.0  52.0  

7002  50.0  41.0  58.0  58.0  02.0  13.1  80.2  46.1  72.2  20.1  23.0  01.0  

8002  30.0  30.0  30.0  30.0  25.0  99.0  01.2  64.1  64.1  47.1  85.2  73.0  

9002  32.0  40.0  01.0  23.0  70.0  82.0  73.1  11.2  49.1  56.2  84.0  71.0  

0102  50.0  74.0  11.1  92.0  31.1  03.0  07.0  73.1  81.1  93.0  70.0  30.0  

1102  30.0  20.0  24.0  20.0  58.0  90.0  86.1  62.2  84.1  74.0  72.0  60.0  

2102  30.0  20.0  52.0  61.0  81.0  93.0  62.2  47.1  11.2  75.0  81.0  50.0  

3102  30.0  70.0  17.0  70.0  33.0  81.1  39.1  56.2  07.2  00.1  03.0  01.0  

4102  90.0  81.1  44.0  85.0  56.1  35.0  87.1  96.3  70.3  88.0  92.0  90.0  

5102  40.0  30.0  50.0  20.0  21.0  65.1  30.1  48.0  28.1  26.0  53.0  70.0  

6102  28.0  30.0  42.0  48.1  31.1  97.0  92.0  18.0  93.1  97.0  16.1  92.0  

7102  80.0  71.0  11.0  20.0  86.0  27.1  69.0  61.1  37.2  77.0  42.0  97.0  
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