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O"PN 2X0N 2 INHWD YT
(present situation) 1N22

DTN NI2VNN 197 12X01

N7 TWND .(reference situation)
,'J20N 2XNN NN TNWY |Nn
DIp'W2 NINN NNVN NN
NINLN .(target situation) 1NN
NN TINT 1202 DIP'Wn
nrMrTRn 'o Y 1Nan ninnonn
AN .(present policy) nn"{n
0r2XNNN TN 19 JNN2 2'XN
Middlekoop, H. & C.0.G. :q1NN)
van Haselen, eds., "Twice

a River Rhine and Meuse in the
Netherlands", RIZA, May, 1999,
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PDIVDIND (Marry) YIRI 30N DIPPY DR 12NN T NDAN
mM2IYNNY DIV TUNI PN M 72T MR 1Y AT I
7120,0A8NN VYA NP1 NYIN, DN NDRY VIR NN
;1NN DIPYYIR HMIN 1982 NIV .MINDVIVN TVVWN NYIOM
2P 1NN VPNYION MININ LRNPH 72 MINA KW NDAN NN
TR .OMY TYY DN NRYPM DN NRY DY
12T HOVNRD M2IPNNN HY 0PN DINNPRI DN
MY MOV NIXY NN NVIR .VPNIAN NIIDNA 171INY
1Y 9173 N2 AN DNNANN 1N ,YNY vl wap
DYV 0795990 IR NN TINN DIRN 1N
N2102 NY1N ;7MY Y0 PHY” HY W NRNIR TR
DR PN NOYMO IR VIR MAIPNAN 2297 290 DR

(Wall, 1997) RV5WN PMRYIN

MIVN 29 113ONY NIVN TH NIONN

DIRNYX 112 ,NTTI NI0N T HY 12P2 NN DHYMIN PV
D0 DTY? VAN MR NPY IR WINPT NNNAN ,MAaNn
TN NIVN IPI IR PR RY Ty 93 MON»NnY 197
IMPY MIVM HNIN MY DTN OV (Boon, 1992)
1991 ,M0NN2 2RWN NN DHYMIN .INY 2NN 1IN
1079 HMIN MY LY NPR AT MYINY DMON
AT DR T DIMD DYRY DNV DIRYI PN 19 Yy
mMn’a a1 M1 NV M MMNPR DIPY :1NNTY
MNP DT PN NIV HNIN TWRI I WA TN
ANV PNYRN DVANYAN YA ANINN YR
TIMYY HMIN YW M0 NR ,7979Y KN 'NIvN 27 ON
.(Brooks, 1996) mmn»a »¥n9a

MYINR 39 A9I1YAYH TNR 'YINR NHYIIN
N7ID9 17 PIIRI 722 WIORNN DHMIN DIPPY NP
191 DR WPVN MW MM 0PI .17000 MwnY P
mYMaY ,M719NN NIVN MIVAY DIVARD NNYAN YRR
JPPRAR 17 NNV NN, NIRT .AMWYY 29700 19N
NPD AMVIAN,TINT I TNV NN IYIN DR NOMINN

.(Riley, 1998) D1 W MIVN VINNY INY M)
TONV ("Green Danube”) "N °0 NANTA” VPN ,NANTY
RN Y191 ,World Wide Fund for Nature 777 9 1992-2
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DR TN Y HI,07pNNY DWNN PARN MINNNM qNo
.(ECRR, 2000) 0 000N

DYNNPR DI NAVNNNN NP NITONY NINR NNNT
NN DI0MP NWI THIRI YV W INITON RN ,DYM
POPN WV I9INNVN 1NN APY LT 1Y TN, TN
AT YR PN DNV PNNPR 12 NI NARD VWA T
mY710 127 HY MNAVY NIIYnY 1998 MW31 1TON
TN PV HMIN NYWA RNW 93 MAIvND 87, ymTa
M0 YW HOPAVN VAR W T

SN oprY

"pav DIPY”’H RHn MINwn

10NV DPNN NV HMIN DIPPY NIVN NDANI 122
7950 ,PIV7N 12815 MY ownn HMIn ;o0IRD onh
ITNN NANPRD DDVNN PYNRD MWD
INA.MRY 93930 DR PIMNY NY12’0 0N 1Y IYHVN
R ,NOVINM NANT RN HPVNRD MWD, DIPNN
2IMARN YY YN 0N DNYY . PMRNIN DR DY Y025 100
PIAVN 12N HNINY IR LDTRA M2IPNN 219H NI0N
,N122070 MAxN1) NDIYIIRD HY H201 'NH1 19181 DIRN
YN L3129 ,0PAN0N WPV 23NN L(MX MY IR
IVARNA ,INPN PR ONNPR Hpwn MY YV a8nY
91730 "N 12200 DR TPV WINNNY MYavn Nayn?
.12 DIAIRN

NTIPI YV NROPNI 12P2 DANI DHNI HV INNPR NNV
nDAN NN LD LWYRTRI NDONIN LIAT NN
SNDIPRA PHIND DR NQTYM IWIITAN ,INY NOAYT
DI7Y” N1IADA ANON I NDAN LPININ 28NN NR RN
MIIYN 0N YNV NOMN RN .(naturalization) "7YAV
D2MX YR DOV TN NINWRN NPT NVNNPR
PIVY TWARY RN NIVNN VR L,DYPNAN PVRNY
720 2¥NY ORNRY IR YN XY DR WINY
a¥na Hnan Men My 92 .(Biseltova & Biggs, 1995)
NDANI NIIYNN - DNPYPNN DIYIAVN T¥IINNN 1Y
NPINITN VR DVNRD MAIPNAN MY ,NN)
NYITI,INRY DR OPWY K127 117K HMINY,NI9IM NPV
.(Brooks, 1996) Mpnn MaIynn
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mn‘ﬂim”ﬂh‘:ﬁh‘ﬂﬂ'ﬂﬂ‘mbm T TN

NRYVIN (2000,73-7M 170WII) TN YN ARD N2IIN
IONN MIVN .HNIN OTIPAN YV IRV 11 NPAN
,ONNPR 122799 MOn»nn Y9190 ,a07 19181 MNDIN
maIn ;Y LNNITA IO ANRYM MM Y
NN PVH, IV, VAN MVIY NV

20 MIPNN PR YV NNYpR L YIvn ImnT Yy nny”
,N2YN1 1YY DPIN YN YV DYNR NPHRY .10 HN)
N>IYN TNA DIPNNY JOIR,TNINT DHMIN HY DMPWV)
NPV PPN NP NIWM QDY MM NNpR
PRY DTN DMNAM 0YRYPNN TNV 1IRN Y
N1 NN NN MR DY APV IMR DARNM
IRDY NIIPNI HNIN NWITH MY’ DIMPRA
37Y MO A2 MRY ‘TINTPN MMM’ IR NN NN
YN YN YV INPRN PRI DYTINYA YAV I, NVNN
JAMIR DN MIRD 720N NOYINY

DV”N,02720 2NN NANTN 1721 YV IINNIPR IR1INNY
DUPIA P2 1V D1 ,NNPY OPINR KV N PN
DMK NPT YRR PPN D 1N 1P DI
DOnowNn R DrONYWAN MR DY ANYO Nnwa
,2 NNV TPNRN 290 NMVN MTPRNNY RN MY
12792 OVNN NV ,ININ KV R 72 NN DY

.(ECRR, 2000)

SNIWa DY
2V ANTIAY1 DMWY DR RN DIDDIN MNIPYN
-17 ION NW22 NYMAN HRIW YN mpwh nYnnn
N9YIR,7ININ PN NVHANYNTPPYNR 17 19N NPNION

.D9MIN KV DINNI NV MIVAY M1 DIPVI PNV
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nnaIT 1N vop
ATI02N 1N DIPrwa

MNTY DVPNIY

VPN NYYAN RIN HNI DIPIY POIN NYIND YRR TR
,DIPYVN NMIWARY MYTINA DRIV 11 PMIVHAY ,ANITH
AN, TIYY L,NNAN INNPRD NPT 127 NWNnn
.DINN2 PIXPN OVIR NIWIM

79012 AR I YN DPPYY 1IN NNATA VPO
River Restoration— .1?9Y1RN 1Y Npn NN ,90-1 NNIY
9711,n”107722 Skerne—1 Cole MININ DP*W1A POY Project
.PN172 Brede

DN ,DYMIN DIYY MV MYY Dw» Mo
DIRPN OVIR NIWINY RV YR MIDIAN NORY
DY DN P N2 Y YV NP IPNYN NN
MMNMVPN NPP0Y NIT VPN . DN TIRVA NP1 WP
DONIN NP DR NYYA I, TP TPRIR AN ,aM
N9 IV YV NN PIVNN NDRD 0PN 70 DY
DIV YV DINR DVPNIAY NVRVYH 12 NIXNY 1TONN
(Waal, 1998) 0oM3

,DON) DIPYa DPOIYA L DINR INNTY DU
nYVYIN M TR PXI91,TI901,717139122 0PI DYRINN
(WWF, 2002)
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nYI199 FPNNNR

napm o'pn

SRV P, TDVYN DORVIIN DIPW MNPV DY
DNVPN DRV YV 1NWY DONPNND NP DN
SMIN NPRNN ,NNITRY DN NRYPN 0NN MPR HMY
DNy LT AN WY 00N AT OpY NNV
INR VY TR HI DWONINNN L, DPIN TNY W MNP
O™ YV TIPAnn 9931 NWY R2anY 173,N0N HY
WIYY NNXYY NYAp DYNIN RV IITH PPN,
MPRA DR VN7 ;5N M2 P YRy MIvn
mMIvNY 12 WANWNY N0 DR VIR ;7N30 YV ann
0710191 DYV DPRNRA NTPRNN T APIPN .wan
JOR MONIDT MANT MIvNR YW IMIwn R DIWARNN
NN MW, DI HYMIN MM NPV NR YN DYRNRD
129010 DIPPY 12 ITN N2 PR YY 1NN L,oMa Dnn
YNNI NYN APRY AR YV "Np1d” npimm ,)»avn
PPN N0 OTY K1 YR VDN TR DI A0TIRY
NPT YN YV DIXNI 197 NOVH RN BN NPV
.(Eiseltova & Biggs, 1995)

n»anIn n1on

.0°9M YV oMY oNYY 2IVN Y 11 NPANIN NN
D0 1WA DHYMY DNPNNY NMVY TIINN NIIPN

SN N MIMN ARV TUR ,MHNTIVPD NN K
DR DI0N 12172 "MA*TYN” YR NN HPWH 1IN0
DI¥YNY MDIN PN IR MAM 77N W "0101RN”
PYN NPIIN HMIN N DTI0N MPPNIm Mynm ,omx
nYNYNN NN MYPIN DININ DIPY NN TN IR
IRIW YN mpwh

monrnm 978 PIR Yan mH%n nvanin nmon a
NN HNUNR POND NAOY SMY nuNan Hna
DA RIN TR, T TN RIWI IR HNIN AT AIPHRA NN
TNPNN,PANTIN PIONT NNT.IHPIN TIINN TIPNL T2 DIPN
,35 R”NN) NPTIINN NPRIR IRNN NN RN, DOMY DIPN
MM HRIW HHM” NIMON INN XY L1 RN L3 nYan
2NN MR WTINN TR P79 19N MY, (NIRD



RVIN) VAN MMIPN NP IR NI N HY IR
N2220 Y PR P w L("07Ya%) mvN” PIoa AN
NN/, DUN NN DN 7Y NYHYY 0NN 17T VPN
.(Boon, 1992) 792 ;DY 1N1IY pInN

DRYPNN NI RIN 10790 VPO NHYON HV INR 19
MY2930 NPRTIN DT NN .DIPwR YN DIMIPNN
,DWVTN DTPON DNRY Y 709 RPN DN, IPN YV
L2121 91901 PO L DYMIN MY’ YV IRV A
TORIPN NNI0A HY MR MDA 0PN DAY MNIN2
(Eiseltova & Biggs, 1995) NM’Nn 1R 1aN72 n»Y)
NN MRYPN MIPA P2 1YW HV ;AT NON DVPNIA
TINN2 YM MPPYA ANYEN2 101 ,HNIN YV RPp 12
(WWF, 2002)

;12202 NP DWN DNYYA1 WY muam mHyan
IPRS MITPN NMY IR DPw1 N0 NWA™H DV
IR NNPNA HNWNA N7an MY Rn 7aH nvha T
NINN NRPN 2pY DI NN P1Y NI 17T M)

oM YV IMPY 9nNna "NTY Y Yop” ya HrIwa
5M1 YOPNRI O NP 1.5-3 1NRY LPIRAN ITIDIHOR
NITOIN YNNI 1IN .NIVANM NP9 DI 122 HI0V
,07PI0 DIMNA AR NMN M Do) D0Hona
DTV XY MRND 1INV 1290 Y1700 ANMIN 191IRN
,T YU HMIN HYN 0PI NON VI .NDYW MY IMPIM
293739109 72YyM AXN NTIPI NPYY TWY

NTIY2 YIRPN OVIR NIVWINT WY YN INITAN VPN
219°0Y MY MNINA N0 DY, DHNI DIPPVWA NAMWYN
INNYXEN .VPNIAN TYNRNA NANY HApN NYT DI HN1a
1INV ,AMT NNINNA DADN VPN DIW»Y RN
0w NOR,DYW YN XY, PHNn Hv 1902

10990 MVPON NHYAN
DINY 111 N0 DIPYY HV DTY? IMD IR 190 N
T HY DHYMIN DIPY MNP NINY 701N NVPDN NR
DIV N NDRY IR 17D, MY NIPYWNI NN
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.(Riley, 1998) D»n5wnn RY DRI NNM YN
R DIN DIPPY NDRN PINPWL M 2NN MOYANN NNR
NPX NOMNN ,(Partnership Approach) Mamwn nw.
,MIWINN DRI D2N 112Y,NPVIG-NPNDR MNOMY
MY HYR MNOMY .20 NDRAN HOYA NOPOIN
%Y DMNIDINN MNINA DX, DVPHYaNP NWIY T
JMPn 1R 0pnwn 9

WD PR DIPY VP NVONI AXMR T W
NaY MOMWYI Oy VPN .AYYN DNNY L (Mersey)
IR L NPMPHR NN, NPNOWRN NMWYI 208 0aN
99 9NN VPMION AN NDRN 1PN DATINM ,DPOY
072N 12V ,WVIVDPATRA VTN — MY VY O
MIR NR NIXYAN NPOYN NTHRD ;MNVA NMWIN TP
MY IR NTIRNN - 20N PR 7391 ;D70IPNRN DHOY
DIPYYY OMAN DNV DNV IR D2ATINDN
VPNI9N NN DY 1T IVTN ANPAY AW JIRD M)
DIVIN DAY PIN VP1I9N,NNYRIND NN, 1985-2
.(Mersey Basin Campaign, 1997) YaVp NV 16 77011
NTOM L,IMNT W NI NRNIN MAMWN Nw
noYaN - Partners for Wetlands 1N?9N70 .NYRIPINY
7IRVN YV 191010 N0 DHNI MITH SV R1PP 92 MnaY
P DIIR P DMAMY NI - 1HR MRIRL DN
2V NAMWN NTVNI MR MWIRY DINT DRYPN MR
(WWF, 2002) N21170 YV RNYT2 N7 DR DPY

SNIYa DY

,PIRT DY NV DY IPDIV ANYAN IPINR NN
HRIWIA.DINR DAM,IRIW IOM MPPYY NHNPNRN T HY
991,000 YIRYA Y N2 ANIVNY NN ApYpn Nnvp
TR ,0901” P9I RV VIPY) HMIA UM YIVA 17TY
NOPN 12V 1IN OPIAR RN T PPN NIR L("HNpm
.YNIN MNATRA PARNA KR HM Dpwh AN
2NN MYNPHRN INR 921 - 72NN PIINA NP0 120100
,(N390 725w NRYNI IR) HMY IR NN NIND NP
JNPNVIVVD IRNND NPIINY NN 1P
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DIPN DIW»Y 1MIRI T ANNT.NTTN HNI KV 129w M)
.D9M12 DHYON NP9 HY DINR

NPYR RN HNIN DIPVWY POYN NOVPON NYPPNIY NODNI TIT
TR DIPPW VPG, NIV .T7HTI MNP P TPV A
NNAVN DR TN NI0ND NXYY TNYN Mersey M
DWY MR 1797 MY ANIWIM , 019 12NN YpIpn
DPWY Mersey Development Corporation-n DO 79
TR YINT2 NN YPIp YV TNT 9,600-1 NHYNY PYIM
HNIN NRIANY WY 17HTIN MIAN MDD DN
AMPVN

D7MIPN DPODY VIR YV MTIRND ANPIN VPIIY MR
MR ANIVNY ,(Mersey Basin Business Foundation)
,0P1I9N MIVNI TININN DPOYN L3P NANTIM MMIN
DNN MR HY DPRYY YA PMNIND DR DY
- RYPNN MOPDY NTYPNRN NMIdN VPN 2Yan 1510
mMINWYNN TY MPI20 Pand NTPONY - Farming 2000
RYPNN YW 293YIN DAXN PPN TY TNY 12710 YARWVN
.(Mersey Basin Campaign, 1997)

MNRN PV

711519 2T RV NN ,D7IINR YN VI, DM
D2VINN YV MPIVNYN NPNXFIRNN . NDRD MONNVIA
,ANDVA DPNN MR NR 79VH 170N - HNIn Dprw?
DN T DR MHYYNY IR RIGT WANY MMPR Navh
M I TVRI TN, MINYWIN MRINY RINY MNY -
0722 Y1010 MIPNN NDEN .MNWIN TN TITPYN N0NY
TIAY N0 - DIMYIN MY DTAY DPRY DIARVN
P91 IR ,2YN NDR LTI HY I Imm P mannn
NI VPNIDN NV NMPVY Ky mpwn PHinnn
NIV’ 7792 RV PNDN M) HNIA DYTNY DOYIAN
("naom pn,n»npn

DPMATINN WIIR - 4,000-3 DM 1IN MXINA
NION L7200 YN DYYaN YN DIpYWa DH0IN
NMYIN 2NNPR DIPPWI NP2 MNYYAY 19D 'NA1 TndY
" HY,1RRYI YN TPYY NYMPRN MYNPN IR MTTIVN
NP2 NNN MITP NRYPN ,NIITN 9D YN NN
mYam HHYNTNan PN NN NOYAN ,NVNRRY DY



199500 MY

NNIPINN PRY SN prann

N7 MONMNN NNYP YN WPV NPDIYN MIADA
NYNYIPR MYV NY1IPY DIV MR MY NYIHY
TP DR WY DIRY TN DINXMIND M) :NYMN
DIPWN YV NI IR IWHTY YN MIvn Yy nyawnn
NR 0D T DANT MN) TR JAT TIRY DrpnnY
PNPYIAN anIng Hnan jn 100 190

,2730 NIYN NITHINA 7D 3WInd on»NnY W AT wpna
,070N NNN OPIM DYNNITA-07P DNNN 0phn
JPININ NN YPIp TP HNIN DY DWNYNn
17017M 2127Y2 HR DIV DVAYA MNP DY)
2NN NITHIN DMVPN DNVN DIVINA ITO VIHIVN RN

DYPO-DPHNMINI DINNN
MmN NOIYN MM MMNNA DNMVPN DYPAN TN
ROV YV DMMIY YY DDDINN DM rY DN
:2002,7037 YNI MM ;2001,pI0 92-11 51955 ,1PMN
IRTINY DNYIND ORI IVIN (AN PNY) PPARD N
N1 MDA PIITN XY HMIN P1y NR Y9190 1R01Hn
RIM 7NN YV 72070 MR RIN PARD DINN R
N2 NN NRYITR-TNNPRN MWD YY1 anInn
27N YV N2 NN L(floodplain) NANAN VYW A
NPT ORNNY 7290, MNOVW MO HY 4RI NRY NP
IR LMD TONNA DNRWIN N DR VP NOXIN VYA AR
NVYY RO AVINA TNTA IRI PPN NNPA W NN
JomIn Ton” YV MVvYON MY DDa WNvh
NIPNY NN PPN MAXN I0WN DPPI NANAN VYA NY
VN MIRD P2 DINN PHNNY HMY 1WaR1 ,INNPRD
N9¥AN VWAL .NY MY NI A DPN 10N MR
23722 DY7INN) NN PR YHIn DNt ormn Dy
PIDY NVY RIN TN ,NXY HMIY onyan naY L, (min Y
VYA MINAN NY2N . TNN DN MR HY NPHVA
NNYAINDI0 DR PRI D1 RHYNNNY HMY TWARN NAXNN
nPnwh o) .ovan ypap owiwa ynab 1van ,mnwin
22 NNPR T W, DPIAY QRN DY ,NA%D VWO

%Y NYNPIN M”ON RN DHYNIN IINY NADI NN
mTon YV MOMY NY,3 MNPIn MO .35 RAN 19
R 9P 1 N7DN .DNON 2NN IONY D017 DINIR
SV NN DIPPVY NN NIRY YN PIONY ATYY ROV
NIRY NIPIN NIIN NIDN) MNPV HRIW? 9NN DTN
NYpa 12107 INPIN NN N1IDNI) 1IN L(hnn
(MM PNAIVNY NINPIN NPIIN NON) N9 (DTN
TN

N RY TR R 199N HMIn neaann phna mriY N0
NTNY 127P) DNNIDNAY ,ANNTY VP LNV )
MY Y0790 NVPON NNV .DINNA PIXPN SVIR NIVIM
70N HRIRIVION,IPHRIVIN PPV NIIPNI 0N POTY
NV NIV DI INIKNI WMNN IR IPOYN NVPDA
MmN HNIn NPION - 1277 NYNNA RN DHYN) DIpPPV1
.90 'N27 RWNA TINYY N12ON 12791 ,12N07 Mon»nn
DXVIND YV ANRDY AMANPN RN TR IRT ARNT
NRPIND MIANPNI ITIDIVR HNI DIPPWA 19N PRY NN
2NN NRY DY .TIN YN) DIPVA JRY 22 PRy MR
DY DAY, 1IN MXIR HV NN PN PrIY HRIWA
0T 9 MIpRN YRR YW INe NN NVPI Ym
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;1M1 NN 9 7v NINo N 7N NI Yw noxnn bwo
011200 0'NVWN 1Y NN ninNa nuYEh

J1DWN PJINS N2772 11w 1N YW NoXNn bW

49

,PNON NPNAN D27 22 MWD PR Tpnn NaxNN VYO
MW I MNP T HY HIN NV PINIY NN NN
NPRYN,MYP NPEPIIONNI MT DR NN NP
,PIVDIR TN MPTR) DNYPA 027 VPO .ININ M)
NNV PO (1IN PINT ,TINN I,
MAaxnn VYN NNWYI,HMIN VI MV MR DN
(WWF, 2002) 12220 2n7nM Y13 Py P2 Donm
QNN ,5MINN NAXIN TTRA ONIN SY mnn RN S
2V MmN MNNN %Y Yavm 11 Yonn YV P
JPOR IR0 MM VAN WIY YY1, PIITIY 1onnnn
= NNRY,TINR PR HRIND THINNN NN INPIIN PR T
NN NNYR .HNIN YV INAYIITAN NN KV PMN)
DIMN NN PN PR P YN pa T non
IR AT RYN) HNIN YV TNRA TN AMIN TN TN
TNNPRI MDA .("DPNNPR VN P19 NANIN2
W1 HY DAY HYMIN YV RNMP 72 DIPVY D1 DIV
212 IPRN RS MONPNM 19PN

2V M anIn NyoNY NYIPRN NN DR PRN 15 TR
9NN N0

01150 DININ

NN PRI TP HNIN NP0 WHRVNRN MNMIDNN NN
"Stream Corridor” 30119 Y71pn) YNIN NYINT RN IRNN
5w AR (27PN MXINI NPANIN NN YN
m2°01 79 HY 18P 191 YN 93 NIY Yap» HMin Ny
DIYNNY W 5NN NI YV 1AM nyap nwh .nown
MITOM NPIN MPANY ,DINNANN-DIDY DIVIRNY
OMIN N0 50 NPRM AN HRXIMAY NN
MmN 7NN MY HY WYAVNN N0 DRI
,N98NN VYA 2MIHY DNPNNY W IR NP VYA
NPVY NTYPR HMIN NMIXT M KW MmN ayvan
q2YnY NNPR NITONY MM Ymin mpwm
DYDDIVIR VAN MWIPVY 121 ,DNNR OYIN 0N Y]
DIV MIVNR DYNA DIRY ,DIYRYPN DWWV
MITNY WY ,"onan NATon” IR HNIN NMINY WInn
,717207721.M127 MY TR NPIVIVVD-TPINIIN MW HNIn
,90-1 NV 72112 NIMNONN NDANI AT YPIP TV YR0IN



,211 72200 DPIRAL ANV NPNY DMVY PINN IR
NXN NRING

mon»nNna “panon?”’ Y23pn NYanIn NNV R Yy
9V 73 NWIYN IINNPRA NDANN NIV ,HNIN NV
0N .NPAn BR Y9 vy onrnnh Hma havon
MIN ORI RIN DN 7ARWA INWH 170N NN N
anIna awYIN 9% 1AV oman HYv RPYp 11 DYy
oMIN YR DYINN NN MR HY IYOVWN MIpan PR
D20 IRVA PA,ONYI NN PR PN 2 DRI
N%2)M,N2XM 1773,MIY’ NN, 1YY, NPNVN Mo
.(Eiseltova & Biggs, 1995; Brooks, 1996) 0’0 N1IRY
HUPA WPIAPI YN WPV DPOIWN DVPNIAN NPIIN
IR 239 9P D9 DIRI,HNIN PITONT DNRNVRN IR ,HM)
mTNYa NVY WIARWNI NONN YW NRT AN NP
mNYN NMYIN P2 ORNY NN 0N IR MNTI NOY
NMITA-NPDA NPT TN INPAN DR R MNP
MYNN MR MR DN MM DNYyY IR,
NN M RN IMYY P YYNNN-0NaN

DIV 127PIV NPMIPNR NN YV 17 79002 YA RIM
,)2172 )12 YMIN PITON DNV ,D7IANR DRI D) IO
79,5M0 Yy W 05HI VIR DONND IP
IMPVN PRMIPRY DNPNNY 1IN NYTRY NMINY
7Y NNNY MonrNn YN NYIXY DR MY MRNAN
mown mpwh oM ,mnrpn nyavn maynn
.(Boon, 1992) 11910

DIPY NPIINA HNIN NPIXT NN VIDY NV HRIWA
(190 187) 35 R"IN21,D09MIN

N2 17PN .(buffer zone) PN NYIXI 1IN DI NN IVIN
N0 MPTA MYV DITIVN NAN 7NN Hman Yy
DIRVN DMWY DRY T HY YRINN T NN NN
DA DIV VNP ,HNIN 1ID YDA NN NOVYN
MY NPNIN 1272 MRNNY RN NIV ANX .NN0N
MY N0 RYPN TP :NNTY 9NN DR D7II00N NOY
HMI2IPYI) MTI GNDI MINNNN 1IN PVPI VR ,HNIN
YT N30 1N WVIYY 1272 MY20 IR, (200 O
JIN2PR NIWNAN HY DINPRND,IMY MINDA
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.15 11N
n2nIn npint nndo
Dnawinn 1nan Yw
AN ,NOXN DWO ,jI'ON
DN NI AN TN
AWINN .0"T'0 01WIN
AWIN 130 1N NVIXY
on"NNY "Mwyn 10N
onn TN 7124

SNIYa DY
nMINY’Y DOYWRIN YNIN OVX DR NTYPN 35 RNN
,MIN DIMIRIY NI NN NN YY M 7Hm
D01 Y)Y IRV 2) PITRN PMNAY DR APV
A1 9170 N Ynan mpPwa poyn (1axnn vvo
PRI VAN IR MNYA ,MITH 21X 1Y, DIT NYIIN
IR MYTINA NPIINAN IRNNA NN AT XX ,HPV
D9NIN PN TNRY “HN1 NPT TP MYNNYN N
7ON2 HRIW? HM” IRI) OMNAY MRNN DY

(M%IRD

T OY PMNYOA NN HRIY? M MPYY AN
NOIRA DIV NPV 1190 DITHA HWNh - MBR NDAN
MY HY 4381 ,ANW7Y 1213 MNPPAN 1ARI TNATA T
MYNYN NOWH K2 ,NH91D NN HY DDANNN ,NMIVIY
JNPINN PR SW 1a8ma

,1997 Mwa 9pn HNYN NPV 1NAY NP MNWI
MR MONAN 9 HY TIPAN PINKR M J1PNNIND DI
IRV INRD NN LD 09 HY R 011NN MNPIAN
172 12199 PIWY 0N DPDVIVDPNTR DPWH Hpm
2210 1TV WINN DIDVN NNV T3, 1IN DNY DN
.7292 HNIn NYIv

YNin pror

%Y ,MAMP DNYY , DM IRNN MPIONA PIINN MM
PR HY DYVPNI NV DIVARD ,DYHRINN M) 2D
7222 M N

Sv n19M NN RYY LSman oipwh nwab 1 RY 5H5
PR DR AR ,NNPNN PR DINN2 DRINM MYIVIN N1on
NI0NI MNP AN JIRY MONPNNN 9192 oha YavhH nh1y
nM MK MWNa Yrann whmn mpw nn
VN ,OD7NDIITR IRV TINN N0V 1MaRN
2V YTNN DDA 0NN PYN HY YAV NP M
oNYNNA MNP PR 5H3 Hw MmN 7MY - Hnap Non
JOR DRV

WD D,V PAY DINNN RN HMIN NN
DIV 07NN DHYYON HMA MMYPN MM»yan
NYTIY 07990 DRI MM IO PN O NNIPR
NIMAN I MRIN PIONN AN RN PPN PR
PRI DIPPY VPN DWMY NNN ,NRT DY TNY .INNIPR
LR MY MXONAN NNR .MVP RN D PN
nR 9pwY - (“think globally”) ”91ma 21WNY” 795
Mpnn N HYaYy - 1 NN PR YV DTN
72y IR Y1 yopn mpwh PNl - (“act locally”)
DRINN DR PAVNA NP’ D7IVI9N DOPNIAN T2
IR LINNIT-TINNPRA NOIWNRN Y9I YV MM
JPDNY DRMIRD THING K119 YRIan MmYYan

noXNn VWO -

mitn 1aR

mpn AR
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2192 10NN YV NN DDA J1INR DINMT AN DN
NAM - TAM ,DTIVM NNIIDY WNWNN DIMR YV NN
DIV NWY NPT MNIR HY

MPTI DNYY 1 RN DINNA 708NN PO1IN ,NRT DY
.N1P993 NPON NIDN DIPR YR DAPY DRI T
TN PO TEN N IRWYIII NPIMN TN HVI DR
DN 0MY

MXIR AN VIV 70 INPPR NR DIpPw5 Y915 11oN
MY MMTN DPIDNN NNR .20-0 IRNA THIN2 NMan
Tennessee) DIV PRY 173N RN T NNINNA NIV
170N2 20-0 ARNA NYNNA NIIY L(Valley Authority
IR NPANY IMIN N DR YN MAXN OpT DRNND
(1945 7R01Y)

mnrah pYRITIRG YW IIINY H7IN NN DIV PRY NN
NPIINY ARIVA NVRY IR T292 7PYII NINNIY 171N Pny
9N PRI 50-0 MW AYRIA NADI PR NION .MINR
mmaa apoyr MIMRNN MMIRA TNIR NNV ,INPY
NPV TR MM NITON YPIP NV RPN

YN MINR MRIRD NI MXINI DY 27 11007
™IN oYM WpwY mna Yy Y910 ann Ponnw
I .ANYRNY ANOTY AT NMIONI 1IN VIV pny
WTN OO MWNY 1T RY T TITA IPNMNY NN
T ndn”y

wn) 97N - (Incremental Planning) 'YVpn PdN A2
NP TN TIT RN LNV 1R MIAN,INY NI
0P NTR NP2 MNINA DWW Y9 YVPRN NN
ATNY PN LAY D MM 1Ipn 93Y DNRMND
TIINN .NNYA IPRNRY MIVN KV PN PWI NTHNN
DIV DR DWINY 13 D AMNN YY DDINN Yupnn
JNM RV SV AR YN T HY M 19N YN
WRIN D123 DWW PIDNN KN .DVUpIe DIWM
.0YNN NI NMOND NP2 NTHIYNN ,NYWNI NNINNI
7I0TVDR NWYI RIR ANV NI TIONA 1T PR

19350 2108

MHAN IN PVHN 115N HHI15 NN
NPININ NPIIN NP DNIN PIIN MNOM 072971 190N
992 MMM’ W7 DNRNDN PIIN 1KV ,NNY PO N

9N DIPWY YN

:(Riley, 1998) 10 NPTIINN PNIDNN MNON WKV

1ON - (Comprehensive Planning) 9915 pdn K
;MYITI DLW MTTY DNPYANA PRI VI HV 191187
N71N,’N220 YN DDA NP2I3,ANINID MIVR NITIN
PIAN 12NN N2207NN YV NN MNYN NPRY 190N
AR NN 10 1IN, TIONN DY N1 H1PNRN RN T
90 DNPA NYPAPA Y3 7171, MPOIY NYR NIPIIN . IRNM
RRVIY VYN ,INDN ,DINN 2NN DNY YPIp ITY»
.n

ION NPY YV TITI TN DN 7IRVNIY DN Y9137 119NN
R IMRY YNIN NPION NNONNRI) IN2220 Hmb nmy»
MMPY NYnon » HY 11, (ORIW YN Mpwh nYnmn
D99 NPNIRY NP NN DN IIRVAD NY HV
,DN 7IRVN MVY NONPNNA NN IR TINDY 1IN
M DR DAY 1IN YPIPN O NPO DR YIAPN

1) HY 10 DINNN N DR PYY MNAVY Y Vi
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.16 1I'N
,]112N 191N W NINJD
:nont nvn'n

WP 112N ,971 120N
mp Nl

»

9TM - (Community-Based Planning) 'n%np 1N .
120N TINN NN “NNNen” YV NIPPYn Y ooan Nt
ROR,TPIRPNRN TIONN NNDN HY NDDANN NYR NN
,D0Y911) TN MIANT MNIDN, MW YV MPd0 Yy
JOMIPNN AYDYIIRD YV MIVNN TANN DNIYIAY
RWN TN NYIPI NN .NPOY DHNPNN PIVIN IPRNIRY
mMN’9) PNIINN NRI DIYIAN DVIAMN AN P2 1NN

.("nN7aom Pn LN RN NIIY” P91 KAV RV
75012 ,17130 MXIR INMA NYIPN TIONN MP1v
MP 30 M INVRIN 1PRDVIND.70-M 60N NIV
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NPIIVAR 271 YY 1PNV TN, 071078 VP18 NIPNAY
JVTNYN

noWMN RN NYYLVPNN IWHI DDA VNN TN
70NN %Y YA 2DV RN L,PMIdNNN PN DInn
TN DY VP9 IR NPIIN - NIRXINA DPNON K710
NRXIN IR DYD NTIPI Y PRY PHON 1IN IR IYOPNIN
9V 9730R 277907 DANI TVPIQ YN .NITIN N0
TNXY NIPNRI MIAN NPIINN .NYY RN R 1IN0
TRNN PHINA ANHN AW, DNDN N0 28N IR NN
DNV NI HAPNNY DIIND MV NINann Hv
MW NIR 9212 723200 PP IR VPN Y .NYTNY MNYaa
NIRY 1YY NV IR NPV

2P WRNN M9 INNNA Y73 H TN RIN VPR MDD
,ANA0 NPNNPR 717P2 DNNN DY DHNI.DHNI M vl
DIPPWR M”NYaY YA pavn YT 0N MNP DNYN
TN W PVPNN PNIINY AT AN JIMPOIVAN NINXIN
,PPOY DN VAR RINY 11D ,59100 Paann N9 HY
JNZRIND INNNY MNIND HY N7 DWY7 MNTHnm
MM JPMARYVIT 1O MNRNID NPIIN YV 998N
IONY ARNVNL NP DR DIPYY NP NHXIN NN
O NNR

NYT NPV 172002 YN 992 Q0N NI PPN 1IN
WRNR INAN DINVRIN DVPION MRIN - 9Npn
DN YYVPNN NN Y232 .HMIN DIPPYA NNANT POV
NIPYN MIVNNN NNRI TPNDRD MYTIND NRYYD DR
NN DY VPN HY

IV DMONN - DARWYNL NODNA IO Q0N PN
DDA NN IONY RYY ,TIHY N0, D0PNIS DIV
DN YN

MEIRD NOPR DINI DIPWA DY) NN IYVPN NN
MON YV 97N .(Brooks, 1996; Riley, 1998) n»1an
NN 5N, 1Iv1 YN DIpYwa YRV DIPN DO YOPN
IR M7ON YY DDANN NYR DVPNID .DINR DIYNN
IARNA 720N YV NNN . DPNNPR DIPD NI NPNY
nINY ANy DIMRN D5VH INTI PNVIVVY 1Y
9V PIONN 11 0YYNNY PR PYVPAN PIINN KV PN
JDDNNTIN TIRY N0 72 2pYY V79N INNRNN NIYRI-R



77T MNNM DN MNIND MODIND THIYN INRYIND
.wnn NNva nenny

oYM WIPYI NATMIN NNONN AN N AR 1IN
N7 A¥N1 00N IR DWYY PHADA DN LDMIANN
nRYP 137 ,5MIM DIAVINN P OPINR NY1 W) D
;71930 NN DINYN DHNIA ANV PIDYY RDVIN
21N PINY NVY DPYI DRIPND NDR OOV
NI0N P2 DIPPWN 1YW 1HR DIPRI.VPNIDY NMITINM
IDIYNIRD YV NIV MINXT P2 NIYIRPHRN PIONN
Jompnn

SNIWa DIV

PIRD YN TR Y29 HRIWIA MmN YN mhnrn
mMNon V1YY P MA2WNN 071 MY3 MOPI DN
DYNIN MYIPN MPDY TR TN .N9YN VR1INY PIONN
PVIVI PIARN PHN TV HY DDINNN Y9I Pona
DN0N YPIpn dTYPY NN NP ,MINA YN Y
150 Y»1 YN MY%NPN Mpowy v TN SmY
DIPPYY RN 170N ,0RNMID AT NP VPN HV
- QO .DNPY NPAM TYY 112 N LOMIN YV M
DRYN,NDRD NIV YV 19 DHININ MHNIPNI WD TNN
NIPVI,HMY MINDN NPMPHN NMWIN NIIDNA NN
.DMYR1NN TN DY 1NV

20PN 0T YY NPDVNVIR NN NV AN VR
04NN ,TONNN T HY WRINY NN YY IRNNA
IR MPNIIV 12VNI 12P2 MPRN N1RN HY MNYIRNI
YN ON TITD MDONI 0 0PI IR L NYOPITI
DD NN L, DVPYONM NMITINN NNNANY 1YY
NN N YV MPNov .N2dRY  1ndvnY vNa
9912773 VINYWI MI2T MIXIR TP MRENI DVPYANP
790 91187 TION NN MYNPR 17 ,PIINN 1T

JINRI YYOPN
DPRNN 1IP0IV PIDNN MNOAN NNR HI 7 MY 1
,22190 PIINN DY) IRNIVIN NPYA HY 198D TIPNY
DNV DNRY RN ,IRNN AR NPIdN HY NNONNA
990 TINM NP0 10 28N DMIRND YIVD ARWVN
NVWY DINIR TPTI IRNND NN PPN 07PN NIWY
n9van? MUPN 932 NP MYIHN 1N IR ,MIMA NY1N N

VP9 HY
mM»Pa NWITH ITNTN 28N DN PV IARVN TWRD
JOYOPR NNONNA PN PO PIY L IDOPR DI
R2) 1INAN PHND VPNIAN NR AR YVPRN PNINN
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NN 90-1 MY nYnna nron (Rivers Authority
Catchment's Management) NN NR N1 XN
79N NNINNI,NYI MIVIVOR NI MM .(Planning
,IMD DIVIRY DOVPYANY NINAY L, nwm NN
2VNY - MNP 1R YPIPN OTIYY MPYY NMIVAR
VAN T N30N .(Brooks, 1996) "7M1 NIT0R” HY NTIIN
.(Ministry of Agriculture, 1994) NYMPNR NN P Y
DR 99NN WX VAN Environment Agency-n
2NINN PIINN 291V TN NYMA 1996-1 TININ MV
NN YN YV DDIVPRA DY MIRT DNV
.07 HY MIIPIW MNWR Man

NYWNNN .PINITI DHNIN DIPPY NIIPN RN NADN NNANT
YPDI ,DHOMIY YA NYITH MNP DPIN NI NI
National Environmental Research ,)nYwnn yy»n qn
DN DU/ DI NPPTAN DWW Institute
NMYIN IR MNNNA T HY ,INY 12101 N7 DYXaInn
DOMN DR MY%1IN NYMpRn MMwIn Nrvarnnn
NYYTHN DVIN YY NPRINR M L,MINNA DN
Eiseltova & Biggs,) D701 0071791 NIONY NINIRD
(1995

MIND-122 HI171H IR Drvan

IR, MNY MPTA 12 NPNI0N MPOVIN NI NN
nTNYY  mamwn  nemNY-pa mMon oY1 o
DYMIRY-7A DA YN DYV 1AM PIY» TN
NIPN INDN - IPOYPRN NYAPM DR DY - DN
MM DIVPNID N, DINI NPVN DMPYY DVITIVO
.aMmwUnN INYY

> NN V™A1 River Restoration Center :nNNTY
NM2PaY YN NPR MNNN,INPRA AYAPN YV PN
The River Restoration) N9YPR ’aNI1 DM v
European Center for-n X0 NA01) nNT .(Center, 2001
90-N NIV YXNR1 OMINY ,pINITA River Restoration
mrIm PN1 ANY9 MY YR MDY MY 1vna
DHYNIN PPV RV P INPR
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1981 Hnrn

mo2Ma MW %Y Yawn om IRVN Hv NN IR
2779 YA NPTIINN NPNDN NV NV DpYi
D10 3y 5 Svan nen N oYM

anvn S1n0d Srwan

mNYY 12 Y90 NN ARV N MPTHN N2
,MARN N - NI MVPN RVIN DN DM
NRYPN ,NDRY NI IIRVM 1T N NW ,DINT NI
23 YN - HMI2 NN YAV 1Y NV NP LIV, DN
7191 10T Y TR

DYMIN DIPPYA MPTIN NPVWINI DONI MNINDN W9
911739 101 DY 0PN M1 M0 .(Boon, 1992)
DINYN NIV ,MANVN MNWI T HY I OBR
TV INXDLANNTY 070NN AN YIN WIVN]
Stream ,17270 MYIR DINI DIPPVY PITAN NR DOIN
Corridor Restoration - Principles, Processes, and
mMpoIYN NPYITON NMMWIN 15 718N 219N, Practices
Federal Interagency Stream) 0’1 YIRWM YN Y1712

.(Corridor Restoration Working Group, 2000

MINN H17715 KNIN D1

,D9MIN 5V 5912 IXIR NI MDY M1 YV PPN
92PN NPIND IRIN .PVNM YRR HINON AYINN
PR NI N .hn YV MR IR PN Ny
DYNNPRD DIRINNY 1TV 172NN KW RYY HNAQ RN
VIR NN KD HM 9O, 0NN 1N 0YNIaNm
N1 93 DR MV TNR 19181 HMY 1101 RY 199 H0n
hlatah)

PO ,APPN NMIND HY DIMY OYMRIN AN
DNYPNRY DNINND L, DIMPRN AN 1NN Pyl
,MY2pn 07YN1 WIPYY NPRIR NPIIN HY1HI DYV DR
DUPMIAY NON IR IVIVOR KV NNX 99 T2
AN AN MIN HY ANR RPNT IR, 07PN
19N HY HYpnn

The National) 17307721 IPMIRYN YN MWI :IANTY



12720 TIRA 1IN I RN ANYO YWY NNoMan
L(¥OMVY, DN, DTINN) MNAY MR NVIYY 12
PR MAINY 02 LTNR OMAIN N MIPY Dwnn
NP/ NIVPN ,ANINA PN ATV AT N1 TR

.(Haefliger, 1996) 1371185 ma1n moan

SNIWa DIV
mnm NY a amRIv nRN oHnin i nnann
N2101 INTY TPXIR NN NN YN TN - MIMD
M2 NNMY 72PN L TPRM IIMPH IR IR - NV
MNRY WY MNP N APND” MRYTPA - N M
MP MON NPN NDYN PIPR — 1IYN 1IINNY MNIND
7NN N3P ,N2IYNRN Y9I NR PAVNA DN NPT
,O¥MIN 2NN VAN ANYA 22PN NP M

mpnn nta

MINNY PINNY RINN YAV PIR] NN 7IRWN
nowvwa DY QNN MW M AN - INNTY 1PN
RWN AN DINI PIdN DYV 7TYA .IPNVION MV
amwn Ny

2N DIPPY VP1IA NDNLIDIPI AT NPIA WNVRI DTYR
DAMWYN DNIDN NN 2IVT 137PI 1297NAW ,ITIDIONR
JDRPNVIA NDRIPEN MIIRIVIA ININ NN 08I P2
DIYNN YN DYIND DIOWN NP DR NNAY NIVNa
.(2001,01372) D12 Y01 DIV

DIPNR2 2003 NIV NIT ITIDIIR HM DIPY VP
JInternational Thiess Riverprize manna xRN
DIPY DI IMN HBVDA NWONI MY Y NN
RN T MINN .PYIVOIR P02 MMIRDTPAN DN
n272191 ,’N27200 IONN DINN2 DY MIWND NNR
.Y DY DINNa

P90 MYV DNAY ,19M WPV YV 0MY» U0
DYTPINA DD DNYPNN ,TNR 9712 MYANN MPTN INd
TINM 17292 P2 YW NIV DA ANTPRI DITNR
P10 1IN P2 AN NIV ;Meuse 1IN TPV 10
;Oder M0 JNRY DINN MR YAV MNNY NP
PRIPIRY NDTOM LN L, IMT P DNYY OOV

(WWF, 2002) N2170 JIRY "1 pATon” nnpn?

amwn 110N
M , a7 PIR °Yana ,0avnna 02y mHim
%Y HMan YV aMmwn N1 1NN 270 .MPTM MNNN
NYNNPRN NPYINY NI, MNY NPNZNIN MY

NN AT AXN LAPTRN IR PPN ONMINNA MIRY PR
" HY ,mAavN MNNY AYIYan INYY Naninh vva
RV 220 NOMYWN TPMAIMN-TPNIIN MYPa Ny
NNT .NAMYN PMIAIN MAT DY T 7Y 5mn
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YPIN TN - HRIW YW DINN9NIMRIN PRIN 729
1292 DN NWIA 1P MIRIPNY RN TR ,2IPIOR-INDN
,2279091 NTNY DR YN DYXANN NN L PIRD KV
.27 NN, DNVYI DHRXMEN NNPPN NN 9P

PN PN INNY DMWY OSRIW HY IR PMINION
MR PRAR DY YN YV K910 N1 MIVOR NANR
IR 90 DY 1AIRA YD N2 RY D N NMIY 110NN
XN DY ,DANM DMNIR MIMN :0HY MNP IR
2V OTIINN AR TV MNINGN ;M1 ANd
NIYNRN TN IR PHIYY Dapn DR INOYNRY IR N
TMIWTIN 12120 NPVAVHM NMVINIAN, NP VIVDIPNTRN
0 HRIY HHMI2  NRT NAYY TR 0 DYany
JPIIRD PIONN W YW MW IR Npwh 1 orImnn
S0 NTNHN NP ,TINAMIPR D121 0PI NHPN T W
2P AW R 772NNY MVY RN PIRD N

DY YN RYNIN NPT DINN RN DININ DIPY
mYya RN YN mpHwY 7N DPHANN ANMIYY NTNY
MNNN LN 7AT NNV .07IYW MIVY T DNYY ,NIVInn
oYYN MAPYN ,DINNA J2XIN MIPNNN IMNN NPV
PR 797 1127 MV NIAYY DMWY NIAND DY TOY
JDNVRIN PPI9 DIWA RY O3 ,HMY n2IOn Mona 0T
7P NY M ,MOINM Tih Hw 1k PoAn 07pY NRI
DIPYVR VYN MTI TIN,DMPY NPANYI MYV

57

DI

PPN NPV YN 20-0 ARND KV 1IN TRNNN Tona
VDIN PINN TP .ONPA DHYMIN YN DIPY Mnina
17 WY DIPY M»YAY M09 MTHN-TN NYVINN
JPNIIM, NP, NPNNPR MV, NINN

VIY Y RY LDOYXARI NPV T M0N0V
LA NITOM M0 oM nhanh “nmwp noTan’a
1T0 N2 NRY 0NN YN YV A ipimn” RO
DNV HNIN MARN SV DM, DPNA HY APNNND
JPVIRA MAIPNNN 070 SV 281

) — NMRI DINR - NVIIPY IR IR MNINK 1221 pHn
22PN PN NPV ARNN YV 60-M 50-N NIV KRV
JONNN YN MM ,N700 1HWINn DHMa MRIY pINa
MIIDN MR 0PI 7292 1DIRY Moxn Ny anh mpn
NYNVINY MIANN 2NPRIIANI IRWA HNIA HRIWI 112NN
PVNRNY 11 RY M - 70-0 MIVA 72D RPN NYTIN
"naYnnY”y oM NR 1IRYY , 09NN NR 10X T2 90N
DMWY WIARYA MXPNY NRT 09, DoV 2va ma
IRV 0PN NPT D) APIIR VR VR NOAIN - DMPIY
77 JOIR1 MY ,NAW YNIN IARNY PIRD RIN
NTNRN NIPA TP RVINND MV 22790 THIYA HIPNRIN
MY NN YAV DANIN WPARN ,DMNAN DoNn -
DI0PN TN NNMYY IR PO NATRI RINNY
NN VYN TN AN DR PIRD HN IR HY
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991 NN HY YIVN IRNNN HY NPV - MNPRA VNI
NNV ,YIV ¥37Y MIPPY ;1N7I02 NN DINVY MR
DRNN2 YN MIP9Y ,IN2021 HNaa »nHvan pimn Yy
N NWAIRND HRIY 2 RN NV quN DY
NNM 0PN MPR IR MPVYHRI N M2IIN YV M
RIN NN PN NV MDD NVYWA MHRIONN
DY AT 5H22 THNI PNIdNT,RIRA PIONI NPT NI0N
;2121 RN DNAY 210M 41370 23RN 2 HY Ny Hnan
JPYIVN N0 MRV HMY NT MY NPYY
DNTRL NN DINIA MDWYWN 220N G0 " Tpoan?

.22 9932, 00an70 MNan

mMNA 72Ym HMIY NN MY NNVIN - NIAnH vana
L2130 72RVA KV 193930 DIIPY MONYNN AR TIRY
9M,Y20 127Y NYTIN NNP NPY DYH IMPIVI VIV
D5MY YNIN HI1 970 NIV 0PNIANN D TPANY .10

N2 TIN0IY DY 02N, DMANR

MNMRM A ,INXY 191 PI9 WIPY DIIWINIM TR Yah
2 M0 naon

nyon

TIONN MIMIPYY NPITAN IRV 10N DORIN DP9
P2 PYNI BR MMPY 0N 0T DHM Dpwh
DOMIN YV DTIPAN NR DOPYNRN L, DNWN NYIIR
nnY MY LPOINY DTIAN O DPR NYR DNVM

0N DNYWNN NPIIR .0 19N

DN P PP WPN NP - MWD VNI
TPRIRN NIIPNN MPN2Y 1NN, PIRM 13702 DIANRD
DWW YV DMAN DNPRTN PPN, DMNA DNYY HY
72 PN WRWY QNN MR YN MY 1IN AT VN
anInY NN79N DR WINN,NYTRN DY NN DNV
DMLY DN PIRY PR AN HNIN LRI AN
MMNWI NP, DPIRG,MRYHIN MOV 01991270, 0NN

v

NITONY DWITIN DNVY NNV - MMNITHN v
SV NNWAN NPLAN ;INADIT HMIN AR M
nY2p ;0oNIY DPAY IR DIMVN DM NRYPM ,029Y
PV 737921 NYANPRA MYITI NAINWNN NP NPT
7270 9IN9N MVANN NP ;NINR DRI HNIN DN ;PN
DNPRY TWI N HW AT MINNN NYIM 0w n HY

.21MoN7 DMLR TNIN NN

60



h
v

17N
,0'Man Tigon
DnIw 012NN NP1N2

,OPN2IPN - DOIINN DHYMIA OTPON NYAIR Pan
DTPAN 9pM TP - DPNIAM DINNPR DN
NWIYY PIRD ANI2 DIpRY DpR - 932 NN
I L, NY PIR HINY MRNY IR DTPONN
IR 920 929 AW 17X N0 DHYMIN TION MIVN —
PN DRNNA DOIIN DPPON MWITY TN TNXR 91
(17 R) Y

PPN 12 NA2VNN NYYAN NP, NVYMN NPR T AMHYN
YMA IR IV PN DNV PIR YN DHYMIN
701 VIV PN AN HYan Invan 17 NN
DI0N NIRA DHNIN HV 130N DY NPT INRY NN
DR 72,2070 IR DPTPON IRY NR Y019 17121 PR
NMYN 191 DR DIANNY MYINN YR NPT DR NNIANY
DI IMIaNN 290

meonn MRNY DTRPam Ymn arnn TR YaH
D192 MW»Y MTI0)

D»N2IYN VAN

PTOM ANNNN DN DHMI2 AR HRIWIA PIINN NIWN
nENpNAY  aYn - M AMIN-MON NN DR
15 W nYY N9 Sm Y5 Sv NSRRI NPYANITH
JUNIND AN DYMINAN DNVYA JIYN NP1 PRan
INaY 133 13 DN WY

2V DNMIN DR N2 NYIVIN AN KXY I TR
SV any PR DYMY PIRD YV AMNT DRYH DYMIN
NPIVARI MYIT9HY 191071 139N W DMRY, D THon
NN NNXYNY WITY YN PRV HRIRIVIAN .NOVN
NYYA AN IMNIN 12V DIPRA 1270T,70N RN 1Y DIpNa
= PIONN PHIN HV IMNN M INY .M NN YAV
N9MY, 07PN PIVN YV VIDY N, AN 707 NP
12371 NIIYNI NN MIVNY DRV DI0N
199721,5%7W7 79MY TIPAN MDA YXIN D'RAN 071272
%anY T Y3 NARND TN ,DNVA TPTIY? AN NIXD
20T RIN Y PIRD

oMY 0N

v

o"NnaNn 0'TpPON

Ny MWTNNN —
om%0%> D'V —
oM1oNMuN D'PIRD . —

nMoMoN WM YNl —

n1TPN N2%2 DY)

v

oMNOIYN D'T'PON

o1 O'X'N
PR NN

D'NMND D'NVW NIIVYN
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27981 NP?ADN MINVA NR NIRNNN NMpY - (Hydrograph) 43970
T TWUN1a HMIn

PN POIYN 9INNRIN YT 0NN - (Hydrography) 19930
JPIRN NTI 9 HYW DINN MIIYN

.0NNN N 1PN - (Hydrogeology) mn9NMITH

POWN YN .YIN D9MIN NN - (Hydrodynamics) Hpmymamh
DOMI2 DYIWNN DPRIN D91 HY DIZION MmO 121,D791M0 NN

MY MINN, D790 ,00 MIPN YV N1¥3M VIV NN - AP
A9, mMopoRITTN

19 Y NN NN DR NIRNNA AMnn - (Hydrology) mi i
.0N2 DWNINNN D70NN NRY,PINNM YpIpn

12209 0PIV DPRY DIMN NoNd PYn - (Pollution) DIt
ONITY IR NMIXY MY P DY VYN NYIVN

993 7172 Yann miann m Y annn "nn - (Infiltration) 1N
PPN 1T DRV M HINYNN

TN DPIMYR MXINNNN P2 1071170 77300 R YOO - (Clay) moIn
992,007 MMY 112 IR IHY WD NIANY (D0P20-10MIR-1ITN)

MM ANAD YW MNP MNON

NYNNPRI PYMNONA Y10 Ty A Yv yop - (Patch) ona
DAPHNROT HY DIVIRY INNRNN

N YW 1R mpn - (Reservoir) 98N

DMXNN DMIPNN YN DDYNIR 995 - (Seed bank) BYIT NN
D00 ANPNR YV INYRINA IR YPIpa INTINA

D'NIN NN

JIER NN NTTIVNN ,DVIRMVNI DNN NIVYN - PEPINIVINK
.02 DM INANA YV 1Y 18D DN MERA 7171

DTPINN NNNY 'NWD MR - (Drainage basin) 1% 3R IR NNPIN IR
IR IR YN PN - TNR NI DIPN SR ,NOVN 719 5Y IR XY , 0N

NIT NNYPM DN 120N, YO N1 - (Aquifer) 19PN
.om

MMYIN NIRD TN NVR NIV HY NN DINN M RN - PPYY 19MPR
om

IR ,N2IN2 D70 YW OV 72PN NIWARNN 12121 YHD NIV - TIVNPN
.’ NN Pany nwp

NN DY DINN *NY NIVARN NPRY NOUR YI0 NIV - MOPMPR
N MINN P2anY TVAR MR 12 HM

DNPLMR KV PHNN DN DR IRNNN YTAN Y - (Ecology) MMMpN
DNVN HY POV NNIAND PN 191 ,1PTON TNAD DY) DN N2 DY
Rarzioh

73 7 M NYY YV NNPRN NN - (Ecosystem) NRVDIDIPR
NNVDIDIPRN Y7370 .12 N7I0N NN 9 NVY IMRI RPN

DN N/ IR NN 5HIDN 2970 PIR VP TIYHRA TN

PYYI IOV NAYVN MM RNN YR YIwn Y1 - (Sludge) hyna
.YIINVBNIR NI

DNNY 12 YT MIPN0 IPYPIPY TIT1 D0 Mpn - (Swamp) N
47N2 VYANM P?Pa 993 7172 ORAVEN NXIN NVY .17 07N YY)

DMWNN DR DR DN DN 12V NAVY - (Flood-tide) NN
1N MT TIRYY
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environmental damage by these sites and propose
methods to minimize the damage and the tools to

restore inactive quarries.

Monitoring and Maintenance

Budgetary and Administrative Framework
for River Maintenance

Overall maintenance of the river, its facilities and
surroundings will be assimilated in the restoration
plan from the outset. The restoration project will be
conditional on the availability of a budget and an
administrative framework capable of undertaking

ongoing management and following up on its results.

Minimal Maintenance
The river plan will aim at facilitating the river’s
potential for self-restoration and renewal, so that

requisite management will be as minimal as possible.

Monitoring

The preservation of the achievements of river
restoration requires ongoing monitoring of the
river’s condition and of the potential sources of
pollution that may flow into it. Monitoring will
entail sampling of the river water and riverbed as
well as sampling of reservoirs, wastewater treatment
facilities, industrial plants, agriculture and other

factors that may discharge water to the river.

Law, Administration and
Organization

Preference for river-linked uses: Along the
river axis and the river’s impact area, preference

will be given to land uses which are related to

the hydrological, ecological and social functions
of the river. These include designations which
regulate such subjects as flow, drainage, pumping,
green development, habitat restoration, planting,
maintenance, and leisure and recreation uses. Uses,
which are not necessary and vital to the river vicinity,

will be moved further away to other areas.

Single integrative water law and river
administration with wide-ranging authority:
The administrative system which deals with water
in Israel is complex and multi-branched, with each
individual authority responsible for treatment of
one aspect of the issue alone. This has prevented
the implementation of a comprehensive river policy.
Establishment of a single administrative authority to
deal with all water issues in the river in an integrated

manner is a prerequisite for river restoration.

Coordination: The river plan will be coordinated
with the regional planning body, especially
concerning issues that are directly related to it.
For example: sewage treatment and disposal plans,
urban and agricultural drainage plans, solid waste
removal and planning for open and urban spaces in

the river's vicinity.

Watershed management: The authority’s activities
can only be effective if they span the entire drainage
basin and relate to comprehensive planning of all of
its water resources. This approach will facilitate the
implementation of a water policy that takes account
of the full gamut of impacts within the hydrological

basin.
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which will bear fruit in the future. Models should
be developed to economically assess the benefits of
the river, based on real estate values, tourism and
recreation, flood prevention, etc. River programs
will include an economic chapter, which will present

these estimates.

Recruitment of the business sector for restoration:
River plans will provide the possibility of recruiting
businesses, which are based on the river’s nature
and landscape values, to finance and maintain

restoration.

Community Participation, Education and
Information

Information and education: River administrations
will develop tools to explain the values of the river
to the general public and to increase awareness of the
need for conservation and restoration. Information
activities will be based on educational programs,
riverside tours, urban "river days", adoption of river

segments, etc.

Public participation in planning and restoration:
Local communities have an inherent interest in
restoring rivers which pass in proximity to their
place of residence. Municipal authorities and river
administrations will develop means for cooperating
with residents, who will take part, at different levels,

1n restoration activities.
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Part C - Tools

Alongside the principles for river restoration,
frameworks and principles were drafted, delineating
the means to restoration and the form of management,
organization and maintenance that will be applied to

the restored river.

Nuisance Prevention

Infrastructure Passageways

Infrastructure must be constructed as far as possible
from the river's path. Plans to place infrastructure
adjacent to rivers will require the preparation of
environmental and landscape impact statements to
identify the best possible route in terms of ecology
and appearance and to minimize the potential
damage. Infrastructure lines should be concentrated
into one corridor to prevent them from crossing the

river's path.

Solid Waste

Solid waste disposal into the river and its environs
should be prevented through enforcement and
increased supervision. Public awareness of the
subject and its potential hazards should be raised
through education, information and clean-up
campaigns by volunteers from the communities that

border the river.

Mining and Quarrying

The river plan will devote a chapter to mining and
quarrying nuisances that will relate to mines and
quarries, both authorized and non-authorized, in

the area of the river. The plan will evaluate the



the natural course and natural riverbanks while
preventing the straightening and shortening of
meanders, concrete walling or underground conduits
which conceal the river. Intervention for restoration
purposes will be integrated, to the greatest extent
possible, in the natural landscape and in "green"
technologies such as stabilization with the aid of

vegetation.

Social Aspects

Tourism

Cultural and tourist importance: Some of
Israel’s rivers have major cultural and historical
importance. They are cited in the Bible, their names
are associated with historic events which took place
in their realm, they constitute landmarks in history
and in human consciousness, and they tell the story
of the country. These rivers should be integrated
into the national tourism system and should be
accentuated, documented and marked as essential

elements in the heritage of the land.

Along the rivers' course: Rivers cross Israel's
landscape from the mountains to the sea and desert,
creating an opportunity to transform them into
central axes along the hiking and touring routes of
Israel. The river restoration plans hold this hidden
potential to transform rivers into hiking trails that

link the attractions and areas around them.

The river's advantages as a travel route: A river
provides many advantages as a walking and hiking
route. Its path is clear and animals and flora that

depend on the springs and water supply can always

be found along its banks. The river banks also
expose earthen walls, presenting the geological
cross section — a window to the past. The interesting
morphology, the flowing water, the plant renewal,
the gathering of animals that come to drink water and
search for hiding places amongst the shrubbery — all
of these components make the journey alongside the
river a fascinating and interesting experience. The
continuous course of the river and thus the ability to
walk for hours without interruption or disruptions,
add to the river's importance as a touring and hiking

path.

Development of leisure, tourism and recreation:
The river will serve as a green lung for leisure and
recreation uses. The river will penetrate into the
urban area, by means of its tributaries, and will bring
nature and open space closer to the urban population.
River restoration plans will present guidelines and
instructions on the development of means of leisure,
cultivation of vegetation, trails, and facilities along
the river strip and its environs, with consideration

for carrying capacity.

Continuity principle: The public right to free
movement will be assured along the river axis.
This principle will guide river master and outline
plans as well as the establishment of paths along
the riverbanks, which will preserve the continuity of

passage for the benefit of walkers and cyclists.

Economic Aspects

Economic benefit of river restoration: River
restoration is perceived as an ecological and social
concern, but it has significant economic aspects as

well. Restoration requires significant investments,
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expressed in the wise distribution of different land
uses in the watershed area, based on a recognition
and understanding of physical and hydrological
features, in order to achieve optimal preservation and
utilization of water resources, and to control flooding

for infiltration and enrichment of groundwater.

Floods

Creating a balance between flood control and the
river's ecosystem needs: A balance must be found
between flood control measures taken to prevent
damage to people and property and the necessary
flood regime to maintain the river's ecological

processes.

Flood water -collection: Collection of flood
water can provide a valuable supplement to the
national water supply. However, attention must be
given to its effect on the river's flood regime. The
advantages and disadvantages of the location of the
reservoir, whether in the river bed or to the side,
should be considered in accordance with the river's

specifications.

Surface Runoff, Erosion and Soil
Conservation

Soil stabilization through impoundment and
stratification: In arid areas, runoff will be managed
by impounding it upstream and by stratifying slopes,
developing limans to capture runoff, rehabilitating
and maintaining stone terraces and building new
terraces and facilities for stabilizing the heads of
active riverbeds. Capturing and impounding runoff
will facilitate more intensive infiltration of water to
the soil and development of vegetation to aid in soil

stabilization.
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Soil stabilization through changes in agricultural
management: Soil conservation and erosion
prevention call for management of agricultural
areas - undertaking special measures for agricultural
cultivation in steep areas, promoting contour
cultivation, maintaining vegetation cover, avoiding
cultivation in riverbeds, and utilizing devices and

structures that control runoff and stop erosion.

Ecological Aspects

Preservation of Ecological Values

Restoration programs will distinguish between rivers
with different levels of ecological sensitivity, will
aid in protecting the diversity of species in the river
and its environs and will call for strict limitations in
high-value sections (such as spring areas or habitats

of rare species).

Ecological Corridors

Israel’s rivers play an important role in creating a
national system of ecological corridors. The river
serves as an axis which links open spaces and
constitutes a corridor for animal migration and
distribution of vegetation. Therefore, restoration
plans will take care to preserve the continuity of the
river corridor, assuring that it will not be fragmented

by development and infrastructure.

Preservation of a Natural Course and
"Green" Restoration

The natural course of the river has ecological
and scenic value. River meanders and changes in
the depth of riverbeds support unique habitats.

River plans will present instructions on preserving



Social functions: Rivers serve as green lungs
and leisure areas, and as metropolitan parks that
strengthen the urban image. These are the central
functions of urban rivers which transverse the city

or its environs.

Hydrological Aspects

Restoration of Water

Restoration of water to the rivers: The ultimate
aim of restoration is recovery of the historic flow of
clean water in the river. Under today’s conditions of
severe water scarcity in Israel, intermediary means,
such as discharge of effluents along with fresh water,
will be needed. Discharge of water to the rivers will
be at a quality, quantity, place and season, which are
most suitable for river restoration and revitalization.
Efforts should be focused on developing an
awareness of the river as a legitimate consumer
of water, equivalent in value and importance
to agricultural areas, public gardens, pools and

domestic consumption.

Continuity of flow in the riverbed: Israel’s rivers
are characterized by a regime of high tides and
floods. Preserving the natural characteristics of
the hydrological system allows the river to fulfill
its water transport function and to minimize flood
damages. Therefore, the restoration plan will
assure riverbed continuity and water flow and
regularization of proper drainage in the river and its

surroundings.

Water Quality

Good quality water: Sewage and waste discharge
into riverbeds has been legitimized for too many
years. As a result, numerous rivers have been
transformed into open sewage canals. A prerequisite
for the restoration of river systems is the cessation
of discharge of pollutants and the treatment of
wastewater. River plans will specify water quality
standards for the river and the activities necessary

to achieve them.

Drainage

Drainage plans: River plans will include a
comprehensive chapter on drainage issues. Steps
should be taken to prepare a national outline plan on

the subject.

"Green drainage": Drainage requirements will
be met, as much as possible, while preserving the
natural course of the river, protecting natural and
landscape values and preventing damage to them.
Drainage facilities, which were established in the
past and which harmed landscape and nature, will be
examined for the possibility of converting them into
"green" and natural drainage measures which are

integrated in the existing natural system.

Maintenance of drainage paths: Proper and
routine maintenance of drainage paths is necessary
for their continued existence and will be assured, in

good time, within the framework of the river plan.

Watershed management: Israel’s rivers will be

managed as a single system whose significance is
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River restoration and the recovery of the river’s
environmental and social functions have taken
an increasingly important place on Israel’s public
agenda in recent years. Most of the country’s river
restoration plans and activities are implemented
by the Israel River Restoration Administration,
headed by the Ministry of the Environment and
the Jewish National Fund, in cooperation with
drainage authorities, green bodies and government

ministries.

Restoration activities are already bearing fruit — in
raising interest and awareness of the subject among
authorities, planners, research and educational
institutes and the general public, and in significantly
changing the condition of the rivers. The ideas and
plans raised in recent years on river restoration
constitute a conceptual platform, a basis and

background to this document of principles.
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Part B - Principles of
River Restoration

River restoration, planning and management are
meant to achieve a wide range of targets in different
and varied realms. Specific and detailed chapters
are dedicated to each of the different aspects of
restoration - integrative, ecological, hydrological,

and social.

Integrative Aspects

Rivers bear the foundations of the national open
space system and play an important part in shaping
the relation between built and open. This document
presents the integrative function of rivers, their
relative advantages in different parts of the country,
and the means of strengthening and exploiting their

inherent potential in suitable sites.

The contributions and advantages of rivers in
different parts of the country can be divided into a

few topics:

Shaping and consolidating the spirit of the place:
Rivers strengthen the cultural and scenic character of
an area and preserve its inherent natural resources.
These are primary functions for rivers flowing in the

openspace inthe north of the country and in the Negev.

Creating buffer zones between urban systems
and delineating the relation between the built
and the open: This function is dominant for rivers
which transverse the densely populated heart of the
country, for they congregate open space around them

thus separating built up and open areas.



Part A - Introduction

Framework

The purpose of this document is to formulate
planning principles and a comprehensive
national policy on river restoration, regulation
and management. This subject has become a
central issue in the framework of national plans. The
document presents a planning approach in which
river restoration is viewed as an inseparable part of
physical-spatial planning in Israel. As a convergence
point for open spaces, rivers provide a framework
that aids in preserving the continuity of open spaces
and introducing a structure for open spaces in
national plans. The main points of this conception
were integrated in Israel’s masterplan for the 21st
century (Israel 2020) and in the Integrated Outline
Plan for Planning and Building (NOS 35), and they
provide the guiding principles for river planning on

regional and local levels.

River Restoration Worldwide

River restoration holds an important place on the
environmental agenda of the Western world. Trends
and worldviews on the subject have undergone an
unrecognizable transformation over the past few
decades: from a one-dimensional vision based on
controlling and harnessing the river - by damming,
shortening of meanders and walling of riverbanks
- to a view in which the conservation and cultivation
of the river’s ecological and landscape values are
central goals. Within the framework of "green"
approaches, changes in perception have also occurred

- from an attempt to freeze the existing state of the

river or to reconstruct its "pristine" characteristics -
to a conception of the river as a dynamic, frequently
changing system, in which the goal is to preserve
river processes, rather than a static situation of one
type or another.

The measures taken in different countries to achieve
improvements in the state of the rivers are wide and
varied, and they integrate planning, restoration,
legislation, enforcement, information exchange and

public participation.

River Restoration in Israel

River and spring systems have been severely
damaged as a result of the intensive exploitation
of Israel’s water resources. Overpumping of
groundwater and impounding of spring waters have
blocked the natural flow of the rivers. Watercourses,
which once abounded with water, vegetation and
wildlife, have been transformed into barren and dry
channels. Moreover, with the growth in population
and its concomitant requirements, public authorities
and private bodies began to discharge solid waste
and municipal and industrial sewage to riverbeds.
Pollution at one point of the river immediately
impacted other points along its path and affected the
entire ecosystem. Rivers were thereby transformed
into a national network of waste and pollution
conduits. It may be said that Israel’s rivers still
constitute ecological and aesthetic nuisances which
pollute the environment, groundwater and open

space.
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OVERVIEW

This document summarizes and presents ten years of
river planning and restoration in Israel. These years
have been characterized by wide-ranging activities
and high hopes. Today, with river restoration at its
height, it is only fitting to stop in order to examine
past activities, survey the guiding principles of river
plans, and establish them as planning guidelines for

the future.

Within the framework of this document, the
principles, outlooks and perceptions which have
served national river planning are compiled. These
foundations have been widely discussed within
the framework of the Israel River Restoration
Administration, in the documents produced by
this organization, and in river restoration plans
themselves. In this respect, this document seeks
to consolidate the theory and practice of different
aspects of river planning, based on past experience.
In the framework of the document, the experience of
other countries in river restoration is also presented.
It is only fitting that this experience should serve

future planning and implementation in Israel.

Alongside the compilation of material, other aspects
are discussed: the place of rivers in national planning
frameworks and their function as central axes in
the open space system and the national drainage
infrastructure, and as setters of the foundations of

physical planning in Israel.
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There is a clear advantage to the compilation of the
information and its placement on a national scale:
the advantage of the whole over the sum of its parts.
The possibility now exists to review river planning
activities in a national and comprehensive context,
a review which is substantially different from

localized observation alone.

This study represents more than a summary or an
epilogue; it is in fact a prologue, an opening toward
new and critical thinking, which leads the way to

wise restoration of Israel’s rivers in the future.



illegitimate, and restoration plans are based on the
assumption that pollution has been or will soon be

stopped.

At a later stage, additional principles for river
restoration were established, including landscape
preservation, ecological restoration and cultivation
of recreation and leisure areas. These objectives are
central elements in today’s river conservation and

development programs.

Accumulated experience shows that river restoration
is a lengthy process, lasting many years. It involves
multi-purpose activities, including cessation of
sewage discharge, clean up of riverbeds, re-creation
of flow paths, and facilitation of natural processes
of habitat renewal. Restoration of water to rivers
is an absolute necessity, with prime ecological and
landscape impact, and with high value in terms of
its contribution to leisure, quality of life and tourism

services.

At the same time, the fact remains that the wheel
cannot be turned back, that the continuing impact
of humankind on rivers cannot be totally nullified.
Restoration objectives are therefore formulated in

more moderate terms, which focus on minimizing

damages and conserving the dynamic ecosystem in
the river, whereby human intervention is considered

an inseparable part of this system.

The possibility of improving the condition of Israel’s
rivers is more real today than ever before. The Israel
River Restoration Administration, founded by the
Ministry of the Environment and the Jewish National
Fund (KKL) has initiated wide-scale activity,
throughout the past decade, in relation to water
treatment, ecological restoration and development
of leisure and rest areas on riverbanks. Its activities,
alongside growing public awareness, open a window
of hope for a better future for Israel’s rivers and their

environment.

Dr. Yeshayahu Bar-Or
Head of Department of
Water and Rivers,

Ministry of the Environment
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PROLOGUE

From time immemorial, the riparian environment
attracted human habitation. The first settlement of the
world originated in the four rivers emanating from
Eden, which enveloped and defined the countries
of antiquity (Genesis 2). The major civilizations
of ancient times developed along riverbanks: the
Egyptian civilization - on the banks of the Nile;
the Mesopotamian civilization - on the banks of
the Tigris and Euphrates. Many of the rivers, both
in Israel and in the world, are associated with the
chronicles of human history and bear important
chapters of historic memory, Jewish and general
alike. The river, constantly flowing and changing, is
inherently different from its surroundings - creating
and marking a place, replete with values, memories

and traditions.

The proximity of human dwellings and rivers has led
to mutual dependence and reciprocity. Man has
exploited the river for his own needs - pumping
water, fishing, draining land, navigating and
engaging in commerce. The threats posed by the
river to human residence, whether in the form of
floods or marshes, have led to comprehensive, and
at time aggressive treatment - marshes at the edges
of rivers were drained, flow paths regulated and

deepened, meanders shortened and straightened,
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riverbanks stabilized - all in order to prevent floods,
increase drainage efficiency, and enlarge the land

area available for human settlement.

Such activity has necessarily taken a toll on the
river. Sewage discharge and water pumping
disrupted its ecological balance and its self-renewal
and rehabilitation capacity. Biodiversity dwindled
beyond recognition, and the river’s expression in the

landscape became blurred and distorted.

In the second half of the twentieth century, and
especially over the past twenty years, recognition
of the scope of the damage caused to rivers and
of the need to restore them began to infiltrate into
public consciousness and planning frameworks.
Instead of exploiting the river in order to fill specific
needs in the short term, a comprehensive approach
was formulated, with an environmental orientation,
in which the river was viewed as a system with
unique features, which is worthy of conservation,

restoration and sustainable development.

River pollution was the first subject to be raised on
the public agenda in this regard. In the developed
world, pollution prevention is regarded as self-

evident. Sewage discharge into a river is deemed
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Rehabilitation of Israel’s Rivers

Rehabilitation Israel’s rivers is one of the central issues dealt with by the Israel Ministry
of the Environment. It encompasses multiple fields such as the preservation of open
spaces, water resource pollution prevention, treatment of solid waste hazards, municipal
and industrial sewage treatment, education, and development of natural leisure places for
public enjoyment.

The Israel River Restoration Administration, which was established by the Ministry of the
Environment in 1993, has accrued a number of achievements with regard to protection
of river corridors. This has been achieved through the preparation of outline plans,
enforcement of pollution reduction, enhancement of public awareness to the importance
of river restoration, and development of river-side parks open to the public.

Nevertheless, the lack of a clearly written policy paper, outlining the principles of river
restoration, was clearly felt. Such a document is necessary to guide the various authorities
which deal with this issue, including government ministries, drainage authorities, local
authorities and non-governmental organizations.

The policy paper presented here outlines a compilation of the knowledge that has been
gained in other countries as well as the experience accumulated in Israel in the last decade.
It should be useful to decision-makers and operators alike.

I am confident that the policy paper before us is a crucial step in the development of ideas
and in planning the restoration of Israel’s rivers, as we embark upon another decade of

blessed work.

Dr. Miriam Haran

Director General, Ministry of the Environment
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