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D9 VIDOWN [ NINY NNWY .INHD  THISNND INND DMINNY
PV RLANDY PPN KNN) OONPY  DDIND DMIMNVN
NOMIN K7IN NPPTH .DMNOAN DM NMVY DMPDN DOVPMIN
IWNY XD NON DY NNINL D) ONPYN ITHINL DN D) NN
MOON NNTN OOIXY DXPAY DM PHNNY DD BN ,NMNYD
,1270I9) MIYD P7D IPDN MIWY DY NODN 1TH 1IN NOPYM

(2004
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0NN MIND NI*A0N MIIND NN :NWYNI N9Vn 1.3.2

NNANN ,NPPINNR PANDY NNPRI MNMANN MPTHN I M2
MLPNDI NIXADN MYV INIYD NNINN I POND DD YN NION
MIVHN .NXADN MDN DY 1721 NI DY MPIVIN MYOVNN DY
MONMNNN ,NPNAD MIVN 1N NOX MNTNA NN DY MDD
DV DMNN MDIND MY TN ,NNINY ON DY INIIPRN TIVND THN T8N
DMYYN ,NPPONDN) MNIO MDA NN DY DX 1Y DD nyHan
MONI O ONPOY DV DOUVIN DOUN NRNIND ONTIPN NYND
1252010 MDND MOWIN HY MNP VIZY NNSIN 1PNY DOINN) OMNPY

D790 VI MYINT 0NN MDINDI

0295210 DYMIND NAIPA INNIPRN TIPONN NIY

DNPY MM MIAPYD NYP ¥I9) DINN DY ONDPRN TIPINN
DY 921 DI 2APY ,MYI9) NPMIPNTI NPINND NPYILN MOIWVNN
MYTNNNN 0NN, TV T MY ,YPIP , D0 — D»YIV DXINRYN
PRHDD FPMYNYN DTN NOXIND DOYNN DXARYNN DY D1YIVN
NMON MMMV OPDON OMPY IAPY ,MNYN INNIDNN
LYION YNLYNI NV NN NNIY SNLYY MYPIP DY ND VPPN

.DMMIPNN ONM NMIND DY D171 PN SYW OIM

DXIVAND 17N DY NONN NP DIV DN MNIPY DV Ndap
TIPONN NDOWA TN IWN PON .NON NPYAN Pon DY 1NN
,DMINN DD MNPN) DNIN DM 9 DY DMPIYY W INDPRN
TN O) OOIN ONIAN MNY NINHD TN ,0MYa0 DI DN
M2 1N ,OYMIONDN DPONN MYNNNI O ONIAN OPINND
DYINY IVWHN ,0°NINSN DMNDNN DINVWN MINNL DM DI
WAVN 1AXNY NN PRRNDND NN 2IPD PONNIPNRND TIPIND NOYD
N DY DYTHN NN PON OPYN (DTR-IT-NWYN MINON MNAOY)

DTN 22 NNNIDI YAV DN TIY,07MIPN NDINY
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2919190191 NINNI YN NI , 09N DOIN) DIPIY

WD DMWY NIYY YUNN NINKDA 1INND WD MNPYN MNdaN
DY 9200 9INN APy NINN NN .ONAIPAY DN 9N MNNN
725 O DY) ,DNOW YYD MYTNNNN IVIDD JayN N2 ,000N
DYINNND YONY OMIN NI NINY IX MIPY 09 DMND DINNY
DN AN NN OPYY 2»NN NIIN .OPIYYN THYPNI ,0)ONPY
72Y2 1 ,DYNNITNM OONNPRN OMMTPOIN DY N D3NN

.D2WNN DMYOYOMN DPMAINN ,DMNIINN O PPN

D010 DOWHYNN DM 9N DIPOYY W TN N2 NIYHYN
TIDNN NTIONY D ,(3.2.1 P9 PND M) DPNIVN DIPINDD
POV DY NOXIN DOWD DXT INNND L, IDMORD PINRD MN’AD N TIN
MOVIND RNONT .00 OPNOIPR ,0MNI1IN DNPPY DY DN
THDNY IHOOON DM NIND OPWN DN MPON M
PN PIRD DY ITIPON D) .0 TPNN VIN 12DV NYNN INPOY
MNANIVN PIRY NPND TNY TR ONPY PIND IPPYa NYd NIV
DY WXT DY ,ON) Y IMPIwn MoYIn S 51T 51951 DY Tyn 1N
NPIPNAY D) DM IX ,DNINND N2 OIPH — NPNIAN NMOVIN
VY DY DY NN 1D ,POIND MR .OPIWVN DN DY MINND
DY NO9 MYTNNND QNN 101N 72N 090 DN DY IOy
P79) DINODA \YVNYSN DY DIPNA 1D [, NMNTN NOY PYN

(4.1.1

NPPONONY MNP 99PN 1Y MHNIIN NAVIN

DNPYN DPIRN TIN NIN DY PY DINND DIITT VIDN 2NN DN
DYY NITNN NN, PPY 218 DY 555 772 TV DY I8 NMNI
VIOV 7N2Y2 OMNX IRYDY NIND 7P PINY 0NN M) NIV
TMPYNY MDY DM MNPNRY NN NN DD PY DN HTNY
DYMYTY ,NNOVAY PY2 DINMND DINVLYA YNV SPIY DISYY DINOY
7PN NN DY VDAY, DIPND DMIMNN DXND DT YN MOV D)
DYNAN ,D7ININN DD VIV TOIN D71 ,1D DY AN DIy DM
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DNVLY MPYND MYN YD Tuna wovd oNM>N 0Ny ON
9N D772 .(10N2 6 P9 1) MINID IVAVIY ININT LN , 0PNV
,DOP17 DN OXNY DNV YA DY ONVY MIAINY IVIN

DPIDNN NPOONRN MDD TINK DXIN NN NN DTHND Yoan

D»NN MDN NIY NI NMYNHYN ¥ PYI DXPYPN DNVYN NOTHIND
IAPN DOOXIY NN DNNN NP N2°202 DN .PIAVIN DY
NNNMIN 272 NPYTI MNDIN PV ,TIY 92¥N Y10 DY MUINN,
,TNPY NDXA0Y MIMIND ,ININD DINPT MLPNY NP N0 YV
, 1Y DOYONN D271 25971 1953, NPYYN MOLNOY DININ YNPNRY
PN PN DINTY NN .NPDN TN DINY NIV D) DITYN
NNNSN NNV MONMY JOID 551D ,MNNN MNIT NPYa DY
TYOIN PYA OONN MR NNNN OOPHIY DNNY NI MYNNNI
MONNYNA ,NXTIVN-P2 NTY DV MIMNDNND XY N TN NIOND
LORTPR MITOM NPPY ,NNANNN TIVNI ,NDA0N MK TIVNN
NTYNN ;DWW DNRINN PNXR DI DXPIN NNNSNA NPOYY
779 9) DOWTN DYXY 20,000 NYVN DIPIV DXNVY NN DY NNOHNN

N1 1YY DY NN N2A00 MODN

DOUY ONONIVID NN INPYN N ,MPI MYV NN qON1
NN DY TI 9N VINOX DN DNIN INPYN NI DY) DD AN
MY YIAN MIPY NN NPIAY ,MOPNYN ,MOPY D00 NPINdY
DYNN NNYA ANYY D10 DINNY DTN .DMIDN NP NN
DD DNPNN .DMNDIAD DYDY MPITH MTNPHNN OMPMNOM
JONNNRY MONON MON ODY 0 DD D) TPOND DI N
INND DMNYN NNY PYNRI DM 7O TNPHNI NNINIM RONT
IND .27DINIY POVIPYNA PR VI GIN DTN MY DMWY
NN Y0 DNDNNA XDNN ,ONT NIVYI INVYY 1PN DPN TY) INA
35,000 TY 9215 912> NMONVYNN PR — DY NPNIITNN NPNPNN
VO INND WNYA ,DYNNNND DMPNIAND DT AR ) - PN

(2007 ,77N) NY NXINK DMIPANDY YN MAVINY INIO)
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9792 MANN SPT MOLPN MUK NYVN 1.3.3

IPYN P RN DD N1N VIIONIY PIVIL DN DNVY NNPOVN
NTO IOOIVOIND TIXNND DMAYNN MY MYNRIL PPN ,aNdN
YPIPN DY DIMLNND OMDIN INIY NODIVOIND 90%-2) YIND
TN NN NN NN NI MDY DINY NONDNNT NOYIVN
PHN AP MNIND MDD AMNID NI AP ONPYN
DXWION YV DWNMWND  DXVIMN NNY2 MPNNI NNOIND

D120 MNMIPNI MAN PPN MAXN M2 MNI ,0MNPYN

,MANNN DY MITTINNND DPNI DIOTIN DIYSNN 1IN 11PN YOTINN
P2 ONPYN NN DY IWARD DD PN PIDD DIMDNY DIOYNNN
DN D210 RN ONONMM DMYT) DN OO ,ONIAN INNKD
MOIWNY DTN NYYNIA 172 91D )NPYN MNP DYTHIN Hva .0N
NPNDNN MNRNHNN ,YNRIN PNIYNI NNIN INIAN N TNV HIPNN
MNONND PPN NXT YD) ,TRD PN AP MY MONHN NPD
,DIW) MY 531 VYN NPNIN NIIWYN DY DINON MNOWI YIND
YN 0) MDY DXMYDY ,0>T2D DD DOPIID NI N YV MaXN

DTN

,720 MPYPN MYNN MNNANNN POND ,DMIWYN NNNND D1
NPIIYTN MY NNAD DD SYOTINNDI 9N IDITN 07V MONN YNN
2V9ND DMONNN DY DV ,NON M) 29-DY INPYN N DN
NPT NPXPN 1D ,0NI NI DOYNNN : DIYNNN DY DMND NIV
DYOYN DMNA DOWYNNN ;YPIP NPOOM YPIP TV DY NITOND
NN ONNND OINONN L(NION 4.4.4 P9 7 ,BMPs 1910 WNIP»Y NON)
DOWYNSNNY ;NOUN M NN POPNIDY PY2 DNIND NN OND
mMy»n M5 (living with floods) »maxn oy nynd” o 1HoNn
D2INY NANTD LW MMIN 772N DY MYN NOLN N AN

.MANNN I DIMIN DOWVIDIVD

MIDNM MMINDIIAN PO DDA DY DN NNNMIAY NN DY)
NPNPY MANN DY JMNOY PLPNY DTN ,NIND DONINN DY
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DIPNA : DM . NPNI INYIN MYNNND )PP INNNY DX DNNNDY
NN YOV, DMYN NP MDD NPNPYN MNOND IR DIApH
,INVND NAMNN NN NYOY 3NN PHNND XN DTRD NNV
M PON YNND 7o) NIV DIPND TMID M PTNNDY IMNND

AP AN PLPNYY MINK DNNND NN

YNIN MDD (X) MYNNNI THOUYI MPPTD MAXD DY MPNRa Ny»Inn
MANN NYNIND NOYNI NITNI/DMNIVA D10 PNRN 2NN Do DY
SN7IN DY DOYSNND OND NVIDY DY NYOWIN NOYON (1)) ,TNNA
oY NPNIN NPNVIVLD NPION D ,0MNI RY DIYSNN - THND
NYYN ,NY 92INN 23N 1D ,01NA DOYNNN - NYN ; PYN OTINN
- OWHYN SN DY NITRM NPV L,IPNIVYNY N2 NYTNND vy
TNPNI) MINN MNTHN NPYTY 19-DY .NANN HLWI DY NINY NION
NSV INMINOY DX PLPND 1T 12 XT NINND PON DY VI (190
TN YPII MLPND N2 NOVIN ,NNDY NND NNN DY .Y MANN DY

22791 NN 21990 DV MINT-12 VIINN NN

NN NPYITI MYMIN : MDY MV 1.3.4

=92 NPNY D190 N MNP .NNDMP-I2 MM DY 590 WD NN
oV MNP WIDYO NNN 1Y) NYa 0NN NI DX NION NP
NYUD TRV [ ODO-T1T2 .N1YIDI NPNIAN ,NPNIIAD  MIVN
NYAPN MIVN HY NNNX NP PONAD NN LPMI IN NN
NIV AW NIPNA DY T ,NPIVN NMINRD PN MDD HPYN
TN ,N2>207 MDONRDY DXAXRYND NNDOYI MONMNN 1NIN HY NPYRIN

9N MLMONY ,NITAI NPNIAN NPHIYD MOYIN D) 12 MDD

NV -NIY2Y MYMNN

MINNY DNDIdNN ,DO0 PANYNI NPDWN ,TPNEPNN MO0
MIMIN MO MNNVN ,NPYIYIN MOINN DY OMIPNN DMPT
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DD NWIIN MNAD ,TONINIDI .(Johnston et al., 2006 : XINTD)
22790 WHINONA DD NPIDI-NPYIYI MYIN HV

PYNO NYMYHYNI MODIN 1N 1.3.1 PI91 — 090NN 0NN Ty =
NINONN NPNINM MNIPYN Y1 DY NN OONIYIN DN
PY YINIVN NIRSIND MODIN ,DINNN 29D NIDIN DD 17N Y
NON DY) DV Y9D5-555551 DI T DI IMNNIN ,ONPY I
DY NNND - MNS SNYN NNNA TIIYD M) 29050 YTOIND NN .29
AN qONN PrRNY NMNINL) MNOPND DMIN DY YIVUN TN 29
VIV 34- - (ND)1 7PN RO DXODNN OMIN Y TYDANY MNINON VIIYD
VYD 55-3 - ©YAMN D’ N DY DMDY 13-y ,MIVN ; DY PrId
, DN MODIN DY HNONIVIdN DIPDIN NN 12N DN .71
,AON D90 DDIYA D299 ,INIWII N7IN WIND APY NIMAND
12998 ,2020 NIV DXIDYT 7PYIN DY M MIVY DY NODND W)
,D09MN DM YW DIPNNI AWNN) OX ; MNDPND DN T 29D
MY 2917 1151 100 Sy N3N ©IIYN DIMDDY YN

MY D92 — PN MANN »10-by HINININ MHNYINA NoDIN =
MANN INND MMOY .M DAIY2 MIAND MIND D)
D NYNNI OXADOYY MNIMN DXYWIADT MIIINND ,MNNNINND
112190 NYN NMINYOY DD MO .D¥IT MNNN MDY 2590
D930 M - PYOYNM POYINN — VIFY N ,NMAY NV MDY
NN POPNY NN ONPYN ANINN TINT NN OYNHIN NIPNN
MNRINT OND XIHNMY ,NOND MAND DY NN YMNOY
22 MOM5N MIONIN

GN) Y1970 D715 DOXP MNIND ,MOITY MIANN XNINI P
199172 97IN2 NINOVLYN . MYNINND NONRD D) TR ,DTN MN JTIND
DYNOPN D12 TOIND ,DTX 72 DN DY OM»N YTIND M)
IANIN NPNPY NINDY ; HPNVYN MOIWND) D215 DXPY DIPIIN
NPT PI222) MNP NN P NN ,NTOINA) DIAN-DN DT
NN OYSHN (170 MY ,2002 ,)082)) DXWIIAON NOWN NIYP
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DV PRIM NNXIYN DY NI NNNSNY DIIND DD PRN NYYNI
NYININ ,INN DI PON DY DOV MYNNINI I, MNT) MND
IMIN TNN2 NN ONOY HY MTIONN

N7YT DY 1NN TYIND NI — N33 PIDINY 1P N8 MLVPN
NN POPNY NOXY DX0IN) IRIY NPTNHA NP YONHNN 1 ,M
DIVNY,N7IN NPMIN 19-DY DINDINNY NIMPHNA O ,NPNIN NNN
,N2YT) DY NAD JI12 : NI DYV .NMDYA )OON 7P XD 1D
NINNA DONDNNN DWPYN ,NPNN NOIWH NIVIND NNV
NNY NP DIYI MNIN DIWY T ,5705 NN NINN YPIPM
AN NI AN ONMYHYN DTN NNYO DD DN NITHM
DY DMMDI DMIAT DY THNDNN ,NIVIVY 2V 19T INPYN
DY NPIVTN MY WM JNIY NMTHI DIVNPNI DIPIN
NITY2 IWON ONY DT PYV ,NT THONI NNOMND I PYND N
N NN NN NN PLPNY TR MNTHY DVI NMNDA D) NN
NOWN MPPAD NN DYAIPN ,1IDIN NN NN NI DTN NN
IWURY DINTD IOV IUR 079N DY XIDN YUPIY ,NNPY P20
I8 IR TOW 9D D) TN .TPORIWIT MINONNL NOW NYON NN

0V MTIPNY NPPYD NPIDI MOYIN D7IN VI

LOMN NOYNa HHO-TITA NN MPPM DAY MYTN NNODY
7N OYSHN TNDIVON 1NN M MAIPN ONIVIAY NN NNNN
2 HIPNIN NNY NN POLPNY IIVANY KD PN POTINND NNT DO
PPN NSO MNP OOMYY DNN NN NP2 NYITNN N8N
LPIINN NN DN INPINNN L, MYTNN NINDVN NLY STHvD
NYITY MNINN VYN DY T I 1IN MAND NN
N MDYV NYIIT ,NNN NN NN DY NN YD
NMOYA N7IN NPMN NN DY TIPN IWR ,NPY TRND NTID
O DINRM OMYIDIN JPPIN MAXNN I PON WINN  MYIN
PONND MM TIN I, TYINN IN MLYN XY DNV NINTN IN YINN
NIDIN IND VTN N3N DOV NYTNA NPININN N8N NN

SPYN NNPY TR OMYNYN

30
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\NDPIND L0 TOINN N2 PYN — DM NN DIMDYNA PIvIN =
NNTN 9272 YIDY .0 NNNN POV NN PLPN ,NT THONI
Y NODNY N DNIAN FWNIL DIPMNN DXDODNDY dMINI-IT
MNOUN NNNONDY , 1A PYND NYSINND NIIND MNON WIHWD
MPANI NYPYNN NN PIVNI NP DN .J20 ONNNA 0N
NI NN TIYD TIN DA INYPYN NN PN NXAN PYN  NIDNN
mvan D) .(96 My ,2005 W) PNID PINT) NN TN
NN WHNN ONX ,MMPNY DM MMPYNI TIOND N1 MIMIPNRN
NYYON ,NPNDY M) NMPYNI DM NODND NN NPNIN
NIDINN DY DXIVON T PN 271D NN MITOIL DM NPNN
A0 N ,PYN NNONI DIMNND DM VIDOY APY VIR
MIRXIN NN DY NOPN INKRD ,)1DDN NN MY NIPN OHW NNIND
PN

— DIND=PIN 9N MMNDN MY PP )97 YD) Y NMOY =
NN OMON ,DMINN MIPT TN LYOT) Y03 DY DMIPNN
P2 .NIPN DN HY OMNIANM DODION DIMINNI N9
12202 NPTN MR 0NN DXNVNN DODIAN DIMINNIN
DY ONTNA ,ON) DY NPWNRY NPT AT I GPYIN Gm N
DTN DI NI O MONRIN IAN D) INPN DY IN,NNVN DN)
Y573 2023 DY TNYHN TN IR ITYN D27 OMIPHN NI
D2 VAN DAY MOPN NXY DY DMNS ONLVY NIIPA
DY PN DNNY DYRY DXOOY ONY ;M) PN NINN
DNy Hv MDY MY .(Braden and Johnston, 2004)
PIMD AN MONTI ,MPT NNPY NN DWNNHN ,DONIWY
.DIND-NPYY NA0Y DYON»N DNV INIAN-1D3501N

NORYI 97N NPIDI-NPIIDON MOWIND MND NWNNND TN DI 12D
DYNN YARYND NADIND NAY ,DWND 17N M) DOVN D NINYN
,ATRN NOT TIPIYN NMIN LYPIPD INVY M) NITHNND NMANN
D5 ONW TN PIN 19-DY 09N YARWN DI DIRNND) MDYV
291NN NN XINY ,VI0 55-2 1579512 NN DINNN MDD GONY P
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NN PLPND NININ DINN PN INPI YHNWYND MIYANRD D, DY
DN NITNNN XIPDNN NAY DMIPIYN OMIDWNN DN .NDONNA TN
, D12 YNNI N NITHND NIRTD DINNINX IN OIXITY NON ,DINIIND
DXNLYA INTTNND NINTD MNNND ,NPMPHN NMVYIN DY T
TNYY INPY WNTH S MPINNN MNA Y DMNOT DONINND
DYNNINN DN RY OX L(NNIVI NPODD NMINNIN) NITHNN MNRXINA
Y THON DY PNINKD PN DNMNIN NN N NNDTY 1710010 DXPYWN
NYHIYON MOVIND DXONMNN DRY NPNNI PONDI NI (7.4 PI9)
DOWN) DOVNY M) DOV N 2199100 RIN NNSYD NNX DI XD N7INN
MONIN DP9 ,NNPNTY ,DXNIIRD ;7N O (INK ¥NHONNI N G021

P N2 NIND 15T YD) NMHYN) D92 )N1ODINN NPIDS

NN MYNN

DT DM ONVD L,ONIY NPTHNI ON 2NN 02YN AN Yo
mMYPY 9113 XYY DOVNYNY DPIY DMNIN DY DPN 7T02 M)
YT-DY DINTIPNY NYN 1D DN ORWY) .NHNIINRN 193NN 1ININ Y
DXVNYN — DN NIODN DINN PN NV DN DIPPY — NN
,OPNDNP OVP TTIVD DIMNYNY dNY MDYI PNIY dTPIND

229921 0797 NN ARWYN XINY NN NN DN

D»IVNON OMNIN D1 NPNITX NN DY DMV VSN DI
Non- :TOIN2 NN NPON) NI MIVN KDY ,DNNN DV
OMNINN A ,Haya (Governmental Organizations — NGOs
MNINKD DMWY IDNY ,NNNT NN DY MY IPOY DMIONINN
DY D901 NI DTN DY — 1IN ORIV DTN OOy —
2992 .NPNIA0 MIVN OITPA IPIYL DIPOIVN ,DOPYPN DINNIND
DOPOIWN NOX DY DI90N TNPN DI ,D1P1ND DIPIPN DNMNIND
DN, D) HY DMV DNNDOWA DN : DN DINYPN DIRVNA
MNIPY OV NN NYNNN TIT ,NON 9D DY DN ,0O0NN MM
Mostert, ) N19Y7X2 9°ya ,(basin management) )X 91172 NN
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MO DXNNIN MMNINY NN NPOY T (Castillo, 2003 ; 2004
(2005 ,90W) 11992 >IN ONPYN AN PYNI DN NOON

,1992-2 (TDR) PO T DMPNNY NI DI DY INDINDIIAN DION
2 9900 PIPOY .MPTHN DI Y vIndnd MNIPY YV NITO DD
DY NTHNNY MIYONN TIN ,NINYN DY) DD 27N MINAD XNP
DY DYOPNMIH MINA INONL DM DIWNNYNN YW DIPYY NN
INNA WV (Swedish Water House) D) YNV >TaWN 1NIND .0
NYNTN dYNN DPN NN MIVN XY OMNIN D DV VITVINN
DXVIDVA ;N0 DM IRV DITP MINKRND DIXTMYN ,DPIPIYN

ININKRND ONYN

D»N ,0NOY NN NIN THPNI) - DPIP OIMNIN DDIN ,NIN D)
DINN M Y DN NOWA DM ONWYNI 1T PRY - NDIADY
NDNNY TPNDONP MIOYAY NONT ONPYN INHDNI 02 )NOOM
MOOND TINNY - OTIPR) 7NINIY? NP NINTIAY 19702 DD IRV
INRNIN T XD PN OV PMNIYI P2 ,(DODWID 79N 9N — DN
MRNPN D NI ,DXAVIND POINY DDA NIDIND TITN DY NIND

.(Shomera, URL) 122X 1) N»pwin TN8D

NP - 0IPNH NYYH D HY NN NHINN NN D) PO DD
M NPIX N NN NNDNI DONIMND ,DPMIPN DD YINYN
NYYA NHPN MDY INND O 0NN DM DY MDIPN NI

.0YPN

SNV 790 MNHNann 1.4

VNN MY M2 1PDNY IMNNANIN NN INDND 7Y P9
(NP ,DNY YWY ION NNHBM DY THON MINIIN NIMNONN
IYNHN SV NDXDAI NND PLINONN YPIN NI ONT 07N
NPNEPR MWD DOYTH DIPNN DY ANINHNN NIANHMN ,NYTNN
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DYNIN IOV OTNRD DPNN MNTPNN DAIVARNDD |, NPINOM
=92 MM HMN DY NOVNNN NVONN .INIV NMIY» NNVLIAND
VN NN INNN ,NYUNNNT YTIVN DD MYNNNI INIWIL XDV
DY NN YD PIAD KN DIV DY MXIN NTIPIN 07N DIV
YIPOY DNAND NIVNI ND NNPYY TPNIN INNND MION /234 N’HN

DMIYHYN 1I9INT XYNN DX DT NN MINPY )NON DN

$INPN MY — SONNONN ¥PID 1.4.1
19199999807 -29 NYIN N1IIP-92 MN*D

NIMP-92 MNP XN MHTITNL TN ,DIVYN RN NINKD YOI
NYNDY MOLINN MDAPN ,DIINDNIY ,DIPIN DY MDY MWD
1723 ,(1992) YIXY 0T P2 MNIND DY INND THPHNA .ANIN DNPM
IPYM VYN ,NMOIVIIND DIT) DY NPDOVUN MYOVWnD myTinn
MISN 799 NANNA .LIBT DIMIN PARWN DY HYHOa NIADN DY
IND YPTRY AW [ NOYP-I2 MM NMIVTN MY TN
MNNN NN NIVY HIND NPP-9a NINYD : NIN THNN NMYNNNI
MNP YITY ,P0H9090) NVHND 1IN ,0TPM OINAN MNTMN

:MYVN Y

;1M1 YN NN MDD NNAN - HYHIYS MILVN =

TINT ,7P°¥2) DYDY DINNS 9199 DON MON - A’NIAN MILVN =
Y9N PINVOINPION PN, (DXWOND

D9 NNNOM G YV 2IRYN DY NNV - HPHIAD MIVN =
.0»N110

NOVNN NOVINN NN NIND N7IN OITPD OMINNON DXOI0IN THN
21 DY T NN XHNMP-92 MNP NMNIPY NN NIND (2003) DN
NOWNNI YTIVNN THNR 93 29N NN MNIPY V19NN (Agenda 21)
NTIAYN MNDNI NOX NNIPY DY DWVIDND NIV NION POND

STvN 93 HY NavVIVN



35 IMNNONM PMOVIN 17N NN

IMYNRT .OMINY D29Y DY NP =93 NN 21N 29999 191 1799
DYON YANYN DY DMIONY OMND NNV - PN NIVH DIPPA
NIVN N OO FNONN THONA INMXM IMNNIND TN ,D07YIVN
MIVN SV VPP NN ) ,(MAXN) DOWI9N NNNN — NIDN YN0

A9NY LNDWY Y95, NPNIAN NPDIYD

NIPHHROYT-2I1 DY 1N NN MNNANNDD GON PVNNN NPN
1290 NNINKD TY YN ,DIRVI MINIADY) TINDD MIOIDNOIT-)PAM
NOWNNY DMIVYN INNDND P02 . T2D2 NPIPOHOND>T-TN MINON2
VDIV MIAIMNN D272 NN NYNND [, NNNY DIVYN NINNI
MNNNNN NNINND TPPON NI 1IN THIINDND TAN WX,V
(MN9Y MING DY I INY NYTY) DIVYN NRNI NNIAY TINPN
N2WH MIOY NAVY ,NPINKBNNN P2 NNV NMN ITHIN DY NN
PN NDIYO GINY 2NN IMNNI NN . AMINKNM MNP P2
SOONINY D9Y 9NONN  MONNVYNA  MIPYIINDIT-)a NN
D DY M 9% 01N D SUTINN LGN DN ,D99N
1 NHNN NNX DOV, MNY MPHONDMT DY NADWN NYIAD 7ayn
SPAPTDINOIT-0INI0 ADIYD  IND DI DN DV YN
,VPM NDYND OOWTN DOTN DY MY NN NMYNRYNHY
DN TN ,N2WI MONYNN MNONOY TN TINN MTID> DN DXANYNY

DY 292 MHYONDITN 1D NNNX DI TIN INNSY NOND 72yN

YNV NN 1.4.2
Y19 NN PN (N)

NPY ORNND SNV NNAND — NN — DD WX NION
NIN IO NN WD ITHN YNNON XY IWUN ,0MIPIN DY ONTIAYN
DN DONDIN) OOWISPN DINNIYI DPNNPON) DIPRIDIN

NIV ,7ANWNA D) NN, TIVN P IR DN THNN DY DMNMYNRI MDY
DONPOVPIF-DIPIN NP NNNY ORIV NN NYNID TITN NN
;22N DRINY ONT) DD - MIROPNN TIVNA DY GNoN 1PN MNNN 19
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D>PIN (22000 /2000 ,1996 ,1995 ,1993) Y1 O IPLVI NYN
NP ODMHNN 1IP2 MOPNN DWONN MYOW DX 1P NN
LOMYLY .OMYY  DWNPNN OMOHNN MNINN NN HNIWA
797 ONY PRI ,)ONN MPAD YTNIN DMV OMIONNN D27 DMIPNI
DY 1ION NTHIN MVN IUNR ,TIPNN NPITA ITYNI ,DNNY NN PND
,TTIAN 1PAN NN TPNRNN DNTIAYN 152 PON 591 MPav
DMINAY NN DMPON N MMND WOND HTIN NN DN 1NV
2y 7PN OWIN D AR YPIPY MPINNDY VIVPD MM XIND DN

DM KDY DOVIYI DIYNNIN NITY 232N SWNIN

—N7IN OYNNINA IDNN IWNR ,MNTPIND NPNNPND MTIAYN NNNX
NNON L(1996) IOOP MIAXR YT-OY NYXIA — NN DA NN
M YO RN .IDDN PIINTVN NAY 2020 TMVD MNP MNON MNMN
IN NP NN MIN NN IPID OIPNA MY DN 12N NN
NN IONPRD TN ,30%-2 2O¥N NN DX POVP’ , 1IN0 MPY
220-350 TO2 NMOYA MV NIDNT DY ,MVYD P71 o1 70-100
IMNPND OIN NADIN DY 290D TIVN P2 NN OONINN [ PHN

P2 NNV NIND TNNN MOVPM

DMWY 1100 NYNIA KN7IN INYNI INPA NDPHRN OXIPNNN NITO
NONVA NIPWRI .OMOMYY DT THDN dann P-Dy [,1992-2006
DNV GPONN ANT VP92 NTMONNYN I3 1NN 1Y) NIRVY
NYINN O9-DY  OMAOND NNV ONIYD AN DN — 2020
D301 DX AVIN J1DMID ,NT VP NNDNA NIIY NNV NDIVIIND
DYN RNMN L, NPIND NN 2020 MV MMM (1990-5 1OPON)
NN TPYNRD NODINN MYNYN NN : NNMD NIRYD .NOINN I9ONPN
OO0 PV NNOVA YPIPN MDD DD [, NMAY VANV MM
MIN DY TN ORIV NPT DY INPA DITHN OMIN NDNRND NPNIAN
721 NN PIND I T : NN NPVPIAN MNON NIANWY ,PNY
,0°2VINN DY 0MNN NN NDY) NODIVIIND NADIN NIAY IWVIVTH
T9) ,0»NNNM OMDOYN DN PANWNY MNY NND Y 7o
MIP TYNIA 1092 MMNMYPN ,MINN AN IWARY NND TY DINNY
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DY TTNINND >TD NPYY DYND YWY MOYNYIA DXPOIW DX MV 15-D
DY ANIND DAIPNN YW TN MYRIA DWNNY NPNION
MMT DYIDYY NOX NPNIDA PIOYD MND NPIMY DY ,NN»MNA
90N (N TRON DY PNINKN THIYA NNOWI M) 1PMIYA 1IN DXPN
00N YD IAPOEYA DAPNN 90D YD .NY YIANII DINNND 190N
TIWNN P DNN MDIIN LNV AN TIVHD [, TI0 qON

.N2>20N MND

D) ,172IN NI ,I00P 2P0 ONNY NIHRY DY DIPMTIAY MND
LMD DY DN NUND MNYNRIN DV YTPNNN DOV DMIPNNN
YT NHOY 1D DY AN .00 YT )ION DY TN RWNN N3 7N IDIND
993 HY MIYAND AN NN TNON NITNN DY NHIVNRND JY 9Py
DINNN M NIVYYN OYY LYPIPY - DNINNND MIND - )Y
N79N YUY MINK MIVNN PPIN HNSYNN PN 9NN 99MPNA
.(Carmon and Shamir, 1997; Shamir and Carmon, 1999)
DY 127 NYAVN LY TV ,NNMN DIINK DY) NOW NOR NMNOYNND

.D12TN TYNNA 1201V 295 NTHIN DINN YIN D192 WNINND

WD — 1PN NN TIPD TN MMMIYNNN NTY DY GO DINNY
NOTIN) INIP NRD DY MNI NMAY STNN TN PMHIN DV
HMM — 0771y DN DY DONIDMITIN NANNN 1IN 0vD (0N
YIiPIn Y TNYNa oXMN L, Hydrological Micro  Model
ND NV DY NNy .(Kronaveter, Shamir and Kessler ,1998 ; 2001)
,OINNN OND M NITHND NPMN MDD MO (9N MDIVTN)
, VNI PINID 5NN LND) DN 2T MINN INY MYNHNI
DTN MNON NPTAY (DD NOTHIN) P MN DY 1P2IWIN D) (2001
P22 7PN DT OX,TNN 12N NN VTRHNN ONDY I DY NINY

.(Levin, 2001) ©>11 N2 XY NN

DY NON) IVO-NPN MOIPD DY NNTIAY 197D 731D ,0ININ
YN TPINN NPATA NTNIY ,NITON DX INND TWUNR ,(DIININ)
Y N INOWN NNI) IPXD PYNRID NNOVIA DIV NONMNNY
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AT 7o) DAY (1996 ,7708) NN ,IPVD-NPN) (TT1aN PN
wNNYN (1997 ,90WY PNID) NHDID NDNIRY  PYXRIN IPNND
DMIPNNHD NIV NPTD NN, NYNRIA INOVN 1D DWIN2
AMNPN D9 N ATOAN DY DIWON NAY ,DINNK HYY MOV DINN
YIPHRNN DM DY NMAD MXDNNIN MIPYY TV DN .PNN
22010 T OY ,NPRAIIPMID INN DI HYW NNDIN 1PV HNIPIHN NNI2
AN NVLYN P2 DNIDIN DXON> DY ,(MITI NMNDY VDN NN DI1D)
DY NITHN NPNN NIOIN OPTN DNVYN ,DONPY | DIONM)

.(Carmon, Shamir et al., 1997)

MPTNI N MONDNN NMININKRD ONYD JH NHY MY NY
APNN TENPYN INOYN NN ,IMIN NNID MXONNA 1) OXIWND
TAMNN (2003 12991 PNV ,239712) 7DD NNV MNDY N
M MIONX HYY MND SY MTTN ,NPINNX NTY NTAY 59O 102
DXWON DY NMINNIND NN MTTNN MXXIN .O0NN NNOVA
IPNNN .MV N MODN DY DY72I1PN DNPNIY N AN DY DYDIPN
DY NI DY HOVIN DINNY DN DNPNN DY NN MIND D) DD
002 NOOVN (4N MYIITR) TTN N DY NNTIAY ONNDY NN PIND
NPNIIAD ,NPXH MWD INYNY PINOYN NN MNDS ANWND
(MNIYI2) NNOYA DXMND DINVY DY ODIPXIANP MO DY MINN)

(2007 ,7TN) NNOYW NMIX DY DIY XY MNdS DY

,NTIN NITO DIV ,MIA) ININD IPNNN MTIAY Yvn NN P
ND-IND MDY DY NNTIAY ONDY DOON NTNN P NONMNN
D2 NIDND NNIN NPXTA NI IWUR L(DINNXY DAY NION)

(2005 ,7921v) 1117 PINT) INIVI NPMIPN NMMYII

MN*0a 2H9I9N AdbWA PNONN 2DV DY NTayn NYNn 2001 Mva
4NN 190 1029 NI MIVTI NIMIY DAY YN 1NON — 179N
19999 NN HY DNYYINY YN 19N PINN NI YA NN
TN HHOM NONIND ,IPNRND NN DN MDD PNIOND NN 0NN
NN ,NNOUM YN DY 1NN NNT L(NITHI DMIPIYN DIININ INN)
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MOND DMVIADT OOV ,NIONN PN . TTAN NAN DY PPN
D) NON ,ONIN) MNPY) PO M NN P KD DD ,000D v
DMNX DXNINS DNV DN MIVINT ,0O0N) NN DY DIPIYY DN
DN PYNY MIDIN NOM ,DOWID DN L(OPINNY DONPY)
DXNON DM IMNNN) OV PP ,0N2 PODN NN ONPYN

.DMNNYY

YTNN MNXPNN NVYY MININ XD N MDD MONMNNY PAD PR
NN NIAVNL NPIDN ,NININ 992 NION NOY DM ¥ 1NON XIPIN
MOXN WNINY ITINNT MDD YNND T2 DNIN PN NOYNI WNINHD
D192 199172 9MIN2 NIPY D ,WIDMN G2 DN ,MNON)
19IND OTPD D91 XY ,DMNWUN 1NN MINN 2DOW KO NIND MNINND
NPNDAOM NPYIYIN ,NPNIAND MNIVHN PN DX DY DN

(1.3 P79) 299 now , MIVNN

-TOYTH MNNAND L,NTPRI INMOY DINX DXV NNPYID T2
97N DY PN NY PRY JAND NINN NI NN DY N TINNPN
DYOWINPN DINN 29 NNINNA INT IR WPYN DIPIND D90
DNYN YIINI N2 NPDODILIN MM TONNL 0NN DI
0510 ,UTNN YN NNOM ¥IIND D27 DOXVINN 1D NININKD
P2 TAND MYINN MIRYD 22010 THN DD, 1NN YD DY DN
DY DYDY, DNNHND MNITOY 2O 17OV OMINONN OMINNN
TNNPNN OOYa NWION TIN MINK DNYN TN NNPN Hoya
INMAY NPANADN NYMNM N7IN MINIPY .0MNMYN DMVIASN
,0NNNN DN DY DXIANT DINXMIND DI NTH NXIN
LDOMNIPNY DOHND ,0MONN SY D7 DX NNNNY qONI
D55 ,MAIVP DMININ HY 199 12TV HDD TIT2 NWIIN ,2I0N NIIND
NV 19D , 03N DN DY NIINN NPNIDND MTIN ,INRDN
29910 POV L,DXTINN NIDNY KD .09 DM ONWIM HHI1 NI
ANV 295 51Wa0 DNM WIdDNYN NP D27 TR ,NIPNN Y0TINN

oo
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YNV 79N 1.4.3
939993 SHINM NIONA 17799 DY 121 MPYNA :(3)

DXPON DY MMITN NNIOND OXTY DX ,MNYNRIN DPIONN NNVA
YT NI XIND DYDY NPHNKDD PIDNN MIIYNA H7INN
D5 ,MXIP IDYHY MPOINND DY TONNA MITHAN YOX MTIP) XNPN

SNNONIAN RYN NNNX

P M DN

LSININND DNYA N2 MPYM 127 MONMNND N NI NYD
PN VMOND

D90 NN DY NN NLYA MDY YR 0D VDN Do =
0N INNXD (0NN TIWN) DINN NNND TPNDIADN NNYPN
INNA DTN DY NLVONN 2000 XD NIVINY NNDN ,NIOVINN
NONINY T2T2 9NN MNY) MYNIA L1991 PINHA N33 PIONY
M NIVYN JPMIVNY LM% M0N0 WY Manb
MYONN MPXADN PN TN MNSVY MDD DINHY ,DINNN
MYOIT PNV PNY TRND MNTPNN NPNIN DR PN .DDOND
oNN MONN TONINI MPIN NN XY NOOON H)MD ,mawn
VPP OTIVY DV 5T DIPIN NYIAPY 901D, DMVYNIN POV
NADI .GNN NIND) NNIANNN PIONA DM ONPOY 1Y HNN
NOYN MPXADY TIY GRUN NP2 MIDNTY DN NP MINIIN
92 1NN IRNY NINRND MMI) MIMONN KD NIONN NOYN INYMY
NN ONN DY DAY DYOVN NNMN NON NYMIND MNP
NI NN DY D), TYNNY 30990

NPOI INYNIY HYS NN MR T9UNN )T ININD TN =
MXYNN SYOP PINYN DIINN DXAD PIRN I 92 T2 IR NN
,PNIYY PINTD DIR JNPNRY PIND Y5a0) PNYUNRIN MOV NYTH
NOND IOONN NN MTAX APMPN NMVIY JMN NOWY (1997
NOTIND DNPNI A3 SYINI 9N NITHN MONHN ,NNPN
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P2 DM NINYNI 1D MYOITY DD [ Sund AN Nyl
MYAIT N2 NN NDYTN DMWY ,7PNOVND NMON DY MYLVNN
YT-DY D) WIAPI ,NMIAM NIONN IOYON PONI N MNWN NIOND

MAINN MMYID) BN 1IN NP2 NPMIPHRN MMVIN

DPIN ,2000 511 NYITD MMIYY DMWY NTY DY NVONN MIAPY] =
,MAY NN9Y MYNID 709 NINYN N5 S19UN-1Pa NN
12 H9NNYN 0NN TIVNI NPNIN INNND NPIDND GPIND NOIN
122010 MNX ,0090 NV NNIAN ININD STIVHN DIPX)
TN ORIW SYPIAPN ONPNNY DMNIN MDD ON ,MNOPNM
PMINDNN .OMPND DXNMN DY NYPNM MW NOYNY TUN1A Sy
NPT THON (2002 HPI9R) DN TIVN 97230 ININA WNLVIN
YY) N2X20N MIPNRD TIVNI DIONIN DD PR NOIXHINY ,NPMIM
MOWOD 1MND J1PMIAPY INNY DININM DTYNND MO (2002
XPINN DN .NVPMIPNN NPIVIN SYOTINND NPIINHKN PNIONN
AYANN Y95 TN 01NN N NIYYN BYY ,¥PIPY M HYTHNA
10-30% PRYND DXAMNN DN .(on site) 9N MISN DIpnd
,DONWY D219 DPON MDY DTN DNIND YN DD NLYWN
VIYPY D51 PYa DOMNIN OPNINN DNVYNIY NPVIND ON
mMOoNMNN D5 DN PR .TIDNN NYYNI DNVLYN M) 9T
P00 MDIYN DY UMY NNNSN 19D L1795 DY MINN MIVNY
D) ; DD NIDINI ) PN PY VINIY D20 Y¥)IY) DN DIV
MONN OINNA TNXN PYY INHKY DINND MON»NN D2 PN
NYTINA Y2PO 1IN NONX NPMIM MNONN .OMN PR 952 M)A
NIYYND NYOITN PIAD DD NINWYN 1732 P MDD DX DINDNN
NN DY DY NNYNLN 292 DIWIND NTNIVY MNT ,OINNN N
.Y TRON MDD ,NIONON

DNIN MY MYNKID NN HNNA D292 1IN HHINNND NTYNN =
199320 NYNIN 2004 XN NIVOIN ,DNIY )T DY ONNPN YPDD
NTYNND MNONIN WIVIN NONX NPMIN D) P 09 NINYN
NANIN NONTN DX NTNY JPANYN 292 IR DN DTIVNI-PIAN
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1 NI0N ONWS MMODN 1 TI9Y L1991 INNA NINNY NP
NON NPMN .PND IONPNX DY NN MDY 1) MNSVLY NYNIND
N21NNY 7NN D DY 20D N7 IWINA INYNID MYNNYN
M 25YMY MWD MM NINIPY NONDON ,NPND AN NMON MON
DPOYY DIPN MPRYN NPMIND .NNOY NNV DY DINNL TN
M DM VA N AVNNND 2”NN ,NNNND PONN DY NYT

D90 DXDIVINA

3220 NN NMMN DX VNN IMNNY DY NPO PIIUNI 123N T9vn
PY>TINDY () NN NNDY) YAV INID NITN Y0799 YNID TIVN
MON "AOWA MINNND) (2004 DM NOTA ,MTAN MNOY)
DOYNNINY NMIPY 1AW DAY MYTN NMDY - OINTPNN

LM DY D»”IAN

DY MPYA (RO YT XIAPIT ODIVIP) NV NINIAN TIVN
MNP MNXIPNN TIVNI (NN-I2 1PYY) NA0N MIND TIVNIN
NRNIND VYRR HY3N 12 NNOTWY 39910 O (PN 11N) 190N
DINAYI )T ,)10D99) 7999 933 H99YN 1932 MONY T971”
NN PN YPIN NAND YOOY TYN PITHN (2004 0NN
NN AP NONN NIIYNA HIDOWI XRYNN MDWYND MYTIND
IN DY) NYDIDN PNIDNN NN N ,DONNN NY 19D DIMNONNN YA
TAITIN (NN DINNNY) VNN NONT NNID N (NNOY
2790 YN N DI DY NIVAN NN VN Y 9D INNN
D915 ,0¥8NIN DY VIV NIV NN NOND MNDNT D91 NIN
MOYM ,2Wy MOYN ,MOND) MNIVNY MDyn ,0PTN DNLYN

.TNND

NYTY DV ITIVN D10 ,91 MHIIHTINRD DV991 DITIVNN 1D PN
DXTIVNN I PO PDIN PN TIVM OOPO I TIVN NIV
DMNMN [, NYOI-ND TIVM NN TIVND D0 P NoHNd
2790 DY ONY N NNDY MONON ,N1PIDN MNINKD DNV
,ON DYTIVN M0 MY P2 DD DDV YXNNOY 1IN ,1D DY I
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2 WYY NPIDNN N XIPY MIN OIIN .NMION DY TN OXTIWN
PDINVKIANP PN NPIDNL INWID NPY MINY PN INPY
MI9PN .NMOY YN NIAY PONY DODOVUNND DITIVHD DNINY
YY DIVP PLPNY DIONINNY NI JIN IN’ANN PN
) TPOPXIANPN NNOND NODIND MNDINN 11 NIN PN NI
297 2992 PR L(2006) DPND DY (2004 ,N9N NP AN NION
MLPN Yy DMINN ,DXIVNA NION NPIN YOTINND DY WIOIN
DTN AN NYY 12D WIVY 19D NN NN IPY NOWN MND

(1996) 950 AN VT PN

DY MMNAY 71725 NIATWN TPNIN INNND NMON — 35 N7NHN =
MONN ,PMNNN 2005 920202 IRV NOWNN YT-DY NIVIN —
L0 MY DINLY NIY NPNIN MDD ,NPTHN NLY 9D DY
DINNN M) M NNNI DN DAY N 2D DY NN NPVIAND DI NNINNY
JOMIMY NYIN)

29N MYV DIPIY

DOYNY DIPPY DY XWYNN D) NN ,NT THONI NMIXIND NN DY)
DINYNA YNINNY 2»NY 090 W)Y NION DY MHPN POND , DMV
(3 P39 9) ©INND PPON DY

NV NNXININ ,NT XYN N2 MNTPNN INIYIA NN PINKD NWYa
NONINN NNPN — ODVIVDIPNTR NNINNNL ;NN MYTINI
LDOMYNYN DXOVPMNIY DY NI NONT [ ONIY DN DIPOWY
ININD 0NN MMDNI OONIN DY DTHYHN DLIANN ,Dapna
IHYUN SN0 NY HY DO DINYID DD DDIM DN
ONLY YU NPIPN NNVUND HPNN VYN NN NPYIN
DN9NY MNIN NON NPNVN M0 NY DY YDI0IN NONN 0NN
VY DT PO 9NN DIWN TYS . PNPNM NN MNIPY DX IND

(1.4.4 79) 7234 N”711N YV 3 P99 NNONI,MNINND DOMVY-MIVA
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DOMNN DN OXRWN DY 20WN) ONXIND ION NIXRIPY MNTPNN
MOND TIVNN 7Y PNNY TH0NI NRVIAN DONY DIPPY S
MNP DTN HNRIYS HNY” cDONN DM PIND ,NDA0N
DYA2VNY ,NTIAY NDYN NN WNN TH0NN (2004 ,1997) 771190
.D»NY2NY OPNIPN DN ,DMNIIYN-DMINON DOV DA
ITIVION DNI DIPIVI NIDNN YNV MDD NYIIN DY DIVMD RNONTD
NIV DY N2WH NIMY - AN P2 — NN (2004 ;2003 ,0T1)73)

INN 90 NPV IRYN AP ,ONIN PR NDYN NPV

19°¥N 91 0291 PIYN

MNOXM OMDMN 90D OYIYA DRIY NYTN DNV MIVY Tvna
1D PNV MNOSN OIROPNN NI DI PNODN) DN DY Windva
WNWI N NDONND 52APN ONPYN N NOPYN Dy D) MOSUN
—IMNPYN NVPON DY IMANNYN X DY MYP NMDN MNP DINYD
YANVNI TIOND MMINDN YINN - NPMIPNN NMYIN AN OPYn

0PN 0N

NIV MYPYN NDXNY NNTH WTN IPNNI ,NON INON MATO T
DIND) NP TY TIOND 1210 D92 TOIN ,0392 NONNY 1A YTIN
NYI2 NNDNY 1) WAYD TINPYN DN NN (2005 ,1N0W) NID
OWNY NN YNNI NI DN M NOIPNN
-1 1990-2001 DMWY DT CNMOWYNM NROPNN DINVNA NIIND NN
: NN DY NMAN MYTIND MTIN AN NIDNN ,AINNN 935 112%
DMNAN D0 DI — TMOWOIND DY IX¥»N OX1HNn 84%
NPNRD DY IO0N - DXPYN) DN DN DPIM 0PN
- ORI DV DMIN MNP NIPIINND TPYNIN MDD NRNPIY
mMay ONNY 519 OMVIY DN DN NIDNNY OMNIAD 75%
APy MVIN I MYTIN (114 my ,0v) "N»TNI D500 DINN ANNDD
TV TONNIOY MDY TIT N9 MDD , 0NN MNPHHN MNTYN
MIYY TYNI NDXN OX WIHINY D300 MDN DY NI20N MW
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,ININND DMWY TN 17N YPIP MNNIN NONX MNTYN .ONY
.112°20N MNX MV NIANN MYTIIN NOND

NN NOMNNN ,DH2 PNODNN MDYNL NIONN NXND qON1
290N DY 20N NMON MDY NHMP L, NNNND ONDAY NNNINND
MM XIAN 199070 DN MKW (H7RI)D) DD MIVIAND IR
D) OMY N1PNIAY OMIPNN T ,DMN2 NIDND DMIPIAN
VITIN) NN D19 ONIPNN PN DY TN ,(32-34 'y ,0v ;1989
90- My , DY) AN PYNI DMID 2PV VINIYD MY MIDIND ONIPN DV
"2IN5 N7 5215 ,0VI257 DONRIY DNIPN 190N 11D DY (91
D) NN 2002-3 DMWY IVNON DTHYN TN ,0) YIDIN DIVIAND
NMYNYN ,0PMNI-YT INTH ODIMNID DXONN DNV DIPN NYIDY

APNA OXTNIY DPRY NNT Y5970 NPNN NIND NONRY X I12TN

D92 NODINN DY INDAND TITA )PXY IPIXIN ,MINK MDY
SDNIWIN DNN PYNI NP 1IN0

POYI OIMN NN NYDIPHN NMWIN OV NN SNvn =
PNV L,(1999) NPMIPNN NMVYIL DNHN NN DINNND MNONNY
21NN .(2001) "NPNPYN MNYIA XND NTNN — DN NIODN
203-21 7)22% 132 DI YIVIN DIVIAN MPNN DY VPN Y¥2
JNIRNIND IR AP NPOIPH N

NI 7NV ANR NN TO» D32 NODIND YNNI NIA0NN NVN =
oy 297 Yy Y90 AnNN http//www.tipa.gov.il — VIVINN
NN NN DY DN YNIA0N TN ,NIDIND DIVIANY DIYNNIN
NN W DPNVNRY TMOITY MDY D) DXIDINY DIINN
STPNINPN MDD 119N D)

DN PODINN XY NN MOYDD MLYN RO NPMPH DM =

LU AN, NNYY NN DD )NOY NYMVN NTayn M”Mona

, O IP0 M) DYON N1NDY 2903 YW 10710 ,0PY  NIPYR 1IN
(146-160 "0y
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D90VN DNN M DN PNODNY YPINN ,DMATH NND Nya =

Y0I9N NVPON NN GNYD NMHIXR MVYRIN DY IYN 11002

YNNI NNNPNN TYUNRD ,NIND DNIN DYDY DN NIDN VNI
AWVINY NODNN NNIN DY NODIAN 7MPNN NTIAYN

27234 N”NNA NN DY 1.4.4
0NN PYNY NALIVN NHIYIN INHN 520N

DM YPOY NNIAND DN NN NN DY NNTIAY DY NP2 NIVN
NINNIIN ,2/34 NN DY NDY201 NI0NT DI 1T ININ) M PY NON2
INNN T TPXIN INNND NION DY NTIAYN .OMNTPNN MM 115wl
ND DINIYI 1172)2) 1NOND NNPNN OPIND ,ANINND TYVY TI2 1IN

DM HOPIYY NMNI MONMNN YYD

DODITIND TIVN > 2002 INMA NTPN 234 N’HN DY NNION
MON 399N YN T DX I G N0DPY DDV NOHLVMI
M) NOANNY : DIMNN NYAIND DXONMNNN ,DOPI90 NPIINK INNNDN
,7MITNN D) DN (3//234) "NPON DN /DM MOIYN” D>
TV DYV DMYNIN MY .(4//234) 7DINNN M DY NN NIVYN
NY NNX MIND L, DMTP ,0IPNND 0 dOYoND  DINLY
DM ONPOY NPPYW 12T NPMNY INIDN NI TN DXPODIY DIXNINND
DINNY ONNDY ONPY TYY ININ ONIX NNONND LJNIONN NI HOa

79N DY DMIPIYN DIINNA DXPDIY DMWY 1PN

,NPDNND DY PIDWN YNV NPNNIN MNINND DIV WO D
PNV INRD ,TIONNY NOID) .NINY DY WAUND NOTN 1192 NNNM
MTIPIN NN NI 1N .OMTIN DXPI9N DY MUK MDD 71D OMP
TPMD) DY NYAVN — NN NW) — MINMY NYNIN NIV NPIPOYD

.4-Y 3 DYPI9 /234 NP HY

DYNN NP — 3 PN VOO DMNIINN OMNYN NP NOONN
PYTY 2006 NOA WX L4 DI DNV LN NN L(IWINX T10V)
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DOMON PNYY DIPNN ORID .IMTYNN DY MIYNN 2DV R8ND)
PN OX NINL(N’DND 920100 11T NDY) INTIN XNINND MINNNID
NN

NMIANYN MAPYL 0NV — /234 N/NN

DOV — 4= 3 O Pa NINN WUPN HY NN Hyasn =
INY ININD TR INNY 292 O OXPIAN I TR DI ,00TPmN
MY PN POWN PION P2 NYPY NNYSNIAY )PONN DApNN
WPY PN ML .ONNN OND INTTNM TN DN POWY
P2 DTN (NOYND 3 70Y) 3 PIAD 920NN 12T NNND WPV
... NO9ID 7IOND OOPION YTNINY TNY) 7252 NOV NN DPIAMN
— 4,234 N7NDM 37234 RPN — 1OON DXPIAN DINN D PIND ¥
ST NT DPNYPN DIRVIID ONINID W N (N)DV) DX TINN

NMIANYN MAPYA R’NDN DINPY - DN P2 :3//234 N7

TMYOND 9NN IUR L NDND NOND  DXON»NN PNYY DTN
D12 ,7732) IONY TIXIND NNYIND IT-5Y 1NN INKD ,NOWNNN
.4.7.2006

MIVHRNY T2 ,NTON TNV DNYSN 29 9y — MIaNN MIvn =
,3 779) TOMPAN NIVNN 95 MY NPNIANM NPNDIAON
(5.1 9yD

NN — HMPNYN N933) NN N%95 YN WD NADIN oY =

%) P NADY KIPI T2y NPIDND NADY MDD NUNT

Y N M2 DIPVLN DN NAYYD (YPPOM) Y NINY NNYND
.(N9DI,3 P99) "N

PRIPY AWIND NN PONND NNYSN NDAPNN KD — NP7 DYHN =

NITHND POIND NPNDNN NYSNN NDAPNN TR ,7IN D)7 HWIN2

P PONONY N2, 05y DM VW NITRN NMONIWYND MY PN
(4.1 9yD ,3 PI9) NOR DM PININDY DPINY ¥O1072
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NYINIA POY NNTIN RYANN DY INPHRN NONN — NN MON»NH =
nOAPNN XD OMN PR D905 MONMNN NN NITYN DNIN
NOND TN 0NN PR D095 NN DY MO 2ND NNNONN
NN 9912 2910N NDNN INNN ANIND DINIIN NN NYI NOOD
ORI DY TAPM 7ONIN PRD ONMNN INDIAOY NI MIDNIY
POND ¥ M 5D NAIN NN ;(12.4 PYD |3 PI9) "IINN
PNV DTN ,TPNN AN NN X NIPNY AN NNOND ORNNL
(1.3 Yo ,NADI ,3 PI9)

;020 IX1IY MDY NDWA TOINN 07N M — 09 S89Y NOY =

N DDOP DOPNY DMNN IMNNIY 72 15N 0D Yap)

TIN ,DMNON DONDEN DXNVWA TIYNL 129 DN ,DMININN
(8.8 PYD ,3 9119) MNP OPNYI DTIPON TYHNN NNVIN

— 1199920 MNDN SINN 1Y 3D 1N 00N DN MPIOD 2WIN =
NNMN ROY 107N NI ,NYIIT NIPIN MIDNNI 292 NN RNDNN
2WON DNOY NMONA 51532 IDIPNIANP NP MIONN DY NOPN
DV WON 0N (2.7 PYD N NN NADI ,3 PI9) 1ONN NPYAD DY
MY DY :DMNYS ONN TR 93 (4.2 PYD ,3 PI9) N NN
NMNIRY MINRHIND 9-D5Y 7MY DYy ,00IINNN OMIPYN
20NN MNINN NIRNIND HAPNNY

29 MDYN 1T NYIVY — 19N NPIOD IYIND NN MPH NYav =
DV MDya NP MOIWN DY DY WHYN N2 DY DI D TRN
,3/23¢ NVNDN NAY DYDY TPNPNN 1YV .07 0PN
MNOYY SY PIMLVPN YO0 MY 100 DY NN NNPN NYIAP)
TR NPT NYI0N L NNIRND MIAPYL 7OMIANN DNV
NNPN NPN (NOWNHNN 7Y NIVIRY NDINL) THINONN NYIAPN
NPN2 DYDY ,DMINNN NLY 1)) NI MY 5-50 DY 19N
DY .7(27173) DXNA MINN ,NMIN SYNN ,MAINT) DM DXLV
mMNMONI  MOIPN  PMMTY) N MPRY  ,PNanNd  mn
P9 0N X)) DDA WIDT PP DY NNOVN NRLVIAN (MPTHIY
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DY NYAP) ,WaNa NNANPY NN NNMD NPNY (MY 5-50-D NN
M2V 7OXNA DY TN NANDY NAY MY 100 DY NN NAPN
JINYNN 29-DY T ZDOURY DIPN OPN DMIN DINVLYY
Dy DDA PNN MPPOD WD NNWN NN NYAVD NION
1OMAN 2N YT-DY NYD NYN NITIYY 29D ,0MNITY” DY INX NIV
YITYNA NNYP DMNITY PNIY N NIVD MDYN (2.6 PYD ,3 PI9)
NNOOY  NDNNPND) LXINT NP M OWOND NN DN DY
NN MIAVNND TN MY SY NdYNDY DNIY DN NP2

(7.7 PYDY 5 999 79) NN

M DY NN NIYYN NN ,0MDY DN DIVN :4/7234 N/NPN
NMIANYN MIAPYa R71DN2 D1V -~ DIINHD

93 ,6.4.2006 DA MNTIN RX7NHNN NONY DXONMNN POV DMATH
VNN MTYNN DV JIMIYND NIV

NYOY T, NNYNND ORNNA,NNY MIVNT NN — NH%OND M) =

D) NON DINN M0 NIYYN P NI NOODV NINON NNON DY 1N

P MVPN TN OOYN NN ON DY DMV DI NI
(2 PYD 4 PI9) PMAND

NIYYNY INTTNN P9 XD 900N DV 23091 DIN) 1923¥a 9199 pIa =
LMY TN R7NDNA DT P9 DY (INIMD ON) NN — ONNN N
2172 POW PN ,DINN M NIVYND P ONMNNY DIPNIVY T
V%) N ANNN OINN AN NIVYM DY NI D DY MIVMN
VA 078D NN ,NMPYN ,DIND 2N NIWYNYD ONMNNY VNN
IN DMIPYY DWH DODNID DN NP IN NOYYN MINND INID
(2.1.1.1 9y0 ,4 PI9) "INN IMN VIDOWD

NTIN PIAY 720NN 22T — N DIN 1P2I¥a PH9Y 430NN vaT =
271 NI DN (NMONY 920NN 11272 8 PYD) NNTIN VNN
717227 DX 2 NRIPY) DD ¥ NION NIDND ITNHN YPIN M7
VIOV AN NYNIN DV DP9 powrd (NviNd
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DYN) DIPPYY NV ,D¥P)1 DINLY NI NIMINY I PY?
DK NOONA DN DINNN N DX NPYYNN 12111 ,000 O
DY) PSP D ,0MOPNIIANP N0 MNPNHN DN MADIM
DPNPYN ONVYN MIMNNI N ,NNY IO .DMNON DD W)

(11 7y ,0V) 7ON2 NXINND 1M DMNIAN

TOM” DIPNI — 90 DINY 15N NN 9373 NAYNN NMNIN =
TIONTY 2”NN JPIND NYD N ,TNNN DX N ... PN
M DY DMV DI NDY INIVNY NADI 1VON NI NANIND
5y D) NYN N NN .(22.1 PYD L4 PIY) 7NIONN DINNA NN
99N ,NNT OY TN .(23.1 PYD ,0W) NI NANINY PIXRY NION
D12 DYPININ DMIPNA YN, PONNN TOMD NYT DIV NINWNA
24 PYO D) 7 ;22.3 PYO ,0V) 971D MION NYITI XOYW VONND
AMNIND MYN) PIya

255 7972 MON MYTNN NPMIND — MIVIND HIOND MONMNN =
INVAY NI IDIN I DY XUND OOIX .MYTN NPIdDN DY
,DINN N NIVYND MRMN VAPD (3PN KD ONRYI) 1NON TOM
PYO L4 PI9) IYIN 2OV NMODN MY D), AN ONIND
(25

, OV YNPNN NONI — Y Y53 91N INUPY NLYH HNX =
DXNVY 20-30% YINWYY (WIAPIV DYNTIND) I DD NLY TINNY
MIAPNN MRNN DY NONOIN — NNYNN NDIAPNN ;OM YPTN
YN 50N 0XPTN 15% NINVND VITTY dTY (1997 0w N10ID)
779) NITNN MNIPNN D) YNNN MNINNA ONX TIN NN N,
OO INION MYNWYN — 12D — ¥ N NPYD (23.3.1 PYD 4
NOND 39992 TN N0

DV NYOYN NONN — 9N MIYY 10N HY 1IINNY DIINN =
SYNY DINNI PN NMDOYD NMDN MDD ANNN NYHND
NN DNND NNYSN (DMNI2) NOAPNN N DT PNIYA .OIDONPND
TOMD NYT POV NIRWN TIN )20 ,XNIND MINN DD DY YOI TN
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S NNYSND OPININ P2 T NINK DINDN NMINIPN NVY NION
D) NON DN M NIVYN OV P RO NWINT YPIPD NITRN (N)
DYNY  DIMNMND DXTNPN DN NYNY ,MAND P DINNND
MY 95V 7NN NXDMIN 2NN IMNI XPNT () ; DIDNPN

NN DINND NN PON IMPN

TONIN INNND TIDN - /234 NHN DY MDY OO NN DOD)
- D790 HY INMNNANNA OTPNN 2OV INNN — DN PYNY NIANWN
P WAIN NDINA DXIVN DXPON 1) ORIV - DD WX NION
NPINT NONRINN ,OIIN AN DY SNONN THONI DIDION DMATH
TOY NI NSV 12T NINN OIAT IYY DOPIN .Y NYNYN
J2 MAN) 7NN HVDNY PN 12 DNN PR DAN ,NNXD NONRINN
DOVNTN ,DMDN PN N THON DY PNINKD P91 T2 (0
NDN DY PODN NNTNN NV HAPY DNN PONY 1PN .NNHUN

MINN MINDNI — DINK DXPON /234

DXVNN TAR — DYNOIND TAX P PN NHN ,NIPN Do
P92 TPONIVIN IDNN NOIYNA NYIN NNIND - DOYNNINIY
LDOYNNIN DY D199 AN NI THON DY NINKD
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2999
D5I¥a2 MM YV 190N

TN YT DIPN (97IN) DN YN NON OMN PNINKD NWYA
2992 MHITN2 APNNY ,MIT MNMIN MININI NIV DY 1NPHTNI
MY MY D12 195 ¥INN NN MIHIN DXOTINND ,0MONN
D00 IN ,DMMIPNN DN DXNIND Y9 DY DIpnd DIPNN
DN NHNIY ,0DD TITA DT MIN DN NN VINID DIYSNND

.DMMPNN DXNIND MIVND DIPINNNM VN NN

MY NOND IPMTIAY DN MINK MPTHA ))DT NN NN NN
NN OYPIP-DYN MWD DN ONMNNN L(D7IYN) DD W
MINPY” NANND DX MNMONT MNIND XINAD N 390 INPYN
WSUP = Water Sensitive :5wnY 107910 NPT OW NNIMODN POND
Mnon .WSUD = Water Sensitive Urban Design X Urban Planning
MPPODY NN MND DX DYTHN T52) DIMLNX DXNVY INY NPYN
,MAXNN MDD OTY ,TON NINNIND IMDN DY NYID WU N
IMN DXOPN OMIN 9ND YHNN MIN ,MNND TN NNSY Y3
MPr902 OMPYN APY NPNIPR NNYID D) (D2 ,0IX ,DN)) TIIN2
NINT TIADD DXOWUNN YTV, INNN DIPI YOTIND NN M DINOT 2PN
MPNN SNPYN NN DX PODY NN OTPIN 1D ,NMMpPnn 112
,PYA TIMIPN DD MOV ANPN XDV N DY MDY
DNOYN MON2 .7MNT MNN-OX P IR IN ,MAND 7PMIAPYD
7122 NP DY (D21P)) D92 NOIYN NYIT N DY) 1D ,772NN
NN NPOIN MYP DX NDYTHIN MPrADN DY 112D NN ,NPINNDY
PLDNY ,NINN NWNN NNINND NYNN INDN .TIINA OXPIIN
NNN FOPNDY IPHOY LIV S TIVN P IPN N (K) : DY OMIPOYN
NN POPNY N (2)-),1VND NIV ANWND D) NIN ,IVIND DI 910
M2 INN N MMON NN WD MPPaDN NN NNY N NPIND
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PN PIDOY OV DIPR OD2IM NN IT-DY IUNND NP NAT
NOIYN TN NNNY PR MDINNA DINOM NN, NPIN T DY NNY
AN P 79N NNV DTV PIDPDY INY MLP DYDIIN

IINY MPYN MIND PNIOND 72YN NYIN DX NDNIN N7IND NNYN)
QIR ININ PN NIONN NMRI OT DY ,TADI TN PIDWY 72N
NN M ONPYN NVLYD DR N O0DN D SMN PRD ONMNNA
NIVND NIDIN ,)D IO HNSY HNIN NN ON , PN DINND DINVLWN
MYNNND NPIONRND MOIWNHN MNPIIN OMIN MMNND MOVLPN NN
0,90 M 5510 ,07NN MNPNHN DM YINdW) DN )NOON

DN DINON

D20 W) ONPY 1NON DY NANIN 19D XIN (1791N) DD W ION
VNNYY TN NNYN .0%ON2 1M OMINNND 9PN 0 L (07Yn)
LASY 9)1PYN TN NN DINPID ONMNN NIN TYNRD D) 0790 W

JA7N SV CTNN P9 P I YA NN DNV RON

DMIPN Y MTPNRNN TN ,MTAXR MPTNH SY PO NPOI M P92
NXYMIN NVYPTNY DN PPONYY TDY ,0VINNY 1N DNNY
DN DTN DY THONI

NIWIN N9935aa 2.1

UNY NN NN DXOINN DIRVNA NOIWY OAPNNND ToNNna
GONY ,NUYN NYYND TUNI ,NT NPT THOND 92T DY 19102 1PN
,INYT NN 02190 - MNY MNONN DMWY MNPHRN ,19 9N
AYNN NN ,VITVIN NN ,TININPNM TOYTHN M0 DIINNN
MNPN SV GOINR 291N L(CD YY) XNIVPIN XNIP NADI NT THOND
Annotated NIy DPOMYDIY) DMNP H20N MIATA DION
DYIRNNN DX DR OMIPAN NN DO RNPIY T ,(bibliography
DYV W IR, DIRWYI 29D, DOPI90 NPOIND MONMIIAN .PIIND

JNNR DY AN 197 DY, TAN XYNN INPY DMVIITI



55 22 MPTH Y PYONN

POV NIINN ORVND POND P NONMNN NIND MOMNOIAN
D02 PNODNDY ,MN DY) MND SY RPN — ONPY N D
LTI LANIND DWW MINONT NODIDY NOYPN NN NON DIRWYNIA
DY DTN VITVINN MINN .9 PPIVOIN ,TI90 |,V
PIINAP 19D OIWIND L (link) 7P DY MNIVPIRD NP
DYV I PON .NAYNMNNN TPONPDIIAN TINND INNN DN NPY
DMVN DM ,MYP2 IPNT NN DIMON IYINY MMNMPHNN I9ON)

N»MI902

NN M DN 2.2

MANN NN WD TPNNNR NODN DY OMIPYN D PPONN TN
P2 NOTN DY MNNPNRN NMI 7D DYWH .DAVYN DMININI MPIIN
00 DD I NPIND) M MPAADI DXTPINN  PIWINY
WPN2 790 MMD 1I1) TN MDITY DWI MM JIT2 MINDN
DY NN N 9IN DY NPNDN DY MIVTN NPT NDWN (5 P9
DWIN MND 5955 MONMNNY ,ND2IPNN NNITION MNPWD NININND
MPravY P KXY N ONAD D) MONMNNY NV MNDY P XN
PON DX YT ONNTITNN PINND NVNYD DINND 1IN DY, NNT .NOY

LPYNHIMNNA O) - DIPNPRD NITNND IN NMPYNT — N 2N

Y900IN

DY ¥ ORIV DOV IONRD YTND OIMT DININ DINP MIDIVOINI
IMNL DM NPOOND NPN DOWNHYNN DIPNPN DYNn M
DIPIN NP MTNN ONY TUNa NOY9 /N9 DY OP9I0NN
MmN IWN (Water Sensitive Urban Design Research Group,1989)
DY,V 117)2) YPIP YWDV DY DDNIPN DIDIDT DY DNYOIVN NN
SMIND DINNN N DY MR DY MNON DY ,0MNPYN DMIN i)
NPMN 7O MY 1NIN NPNIN MNP NIV NI NP>TIN
DXPIN DX NI NN PN — MNAY — IN YNND MNNKRY
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DIPINN ,DIINX . PANNNY DINNN 2D TINND NNINNN IPYN DINY
D27 DN WRYN DN TN ,NOYA MTTNY NPIXN WY ND
DT NITYA OPNINPON DX NN 120NN YT NN DD ,XYNI
MON DY NNND ,INN ININ (NPVLNIDN) MNOY SNV NN DTN
122N DTN NNPON DY YOI NON DY 1V IDIVNIAND
;121020 MAX) YNNN ITI : DN NYAIN N2AY NP NMINdAD
ISV NND ; DNININ DYNDIN DNVYN DY DM NN
,IVOPY ONPNNI VIDYN ONIAN NLYA DMOIYTN DY IOV
NDID ,NPN-IPVD IR MPT 1) DMWY M) DY NITHN NONIYN

.(Hedgcock and Mouritz, 1992) ,(82-4 'y ,1996 ,790W)

NN NPNY 1987 MWL VNN 7PHIVDIN DIIT NVIDIVNIND DMIPIN
oV NN ,THOOTNI DN N NIWYN DY ONDYN MM NYIwn
YT DOIPRY DXAVIN 1D DV (INR) MDIVIIN DY MIIVOINX OINT
NN DTV IPTI ON .02 MONNN DY TTINNND NIVNA ORIVD
N (MWD INA ,NITNN NYYN) DXV NITHN NPNN DY DMWY
O .(Bekele and Argue,1994) N1NION MMON NINIAD AWNMNN DTN
Dy DWANN OWIN MM 80% MNAD PTNNDY INND N2 1D 1PYON
Y PPADN PNINA OPNRY ¥ OMNX ,NON DIPNN MYNINL NN
NN NN PXNIND ¥ D) MDY NN P0D RY M DY Mann
DY DTIPAN NN NVIAND 1IN DY ,NITNRNN 2D NN N GNINN
v OIPNND D DWW MNTY MNDA NI O9TY .OIPNNND
NN NYY VPNV NOIWNN PN NN MYNNNI OPININD
NTPY DNVIN MNO1 NOYW MY NNOIY 1992 mva K915 ,N2Iv

STMOTNA

Fletcher 2004) W) NVYDIAMNIND NN MY IPNN TV 2004 MV
(CSIRO) M0INDN IPNNN MY PDIVDIND DM TN NAY (et al.,
7992 1Y N D10 NN RPN NP1TH DY DO0N NYT 2NN
,OMPYINAY D70 NDPNN STPIN NNON : D9ON |, 1NN NN
NN, MINK MXIND NONN 12 NN ,INN 202 VINOWD NPNIN
DXV DI ,NPTH ORVD VYN IYNIY DOVPNIY NN DY
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DV Dovn DWMD NXIAND TN DY NITONN TYNN DMYLN DMDIDS
NIVN NASYNN NN DY NN DI 7D 99X DIDXDA .NPITNHN
NPITNH 2557D NN ,NPNDAD MIVM) (MAXN NYIN) NPT
DSN TNYNA ,POIVDIND TOIN DT DWW 1O ,INY MHDD NN
MV N DT MMIPNA D PINN .DDITH DMONPY DXNVY SNNMN

.(Argue ,2005 D) /9)PIONN NNIPNI N YD

Melbourne Water, ) 1591 S¥ ©27 0°2°5999 NPNIN DN 1NIAON
,0H2 NPNION MM 9NN DN ,NINM MIAN ION 0d»1a (URL
M NVIND DM 0N WINOY DYDY DDAV MPTN NMYDN

MDY DMHNHN DIYWIADN DIDXAYN NIIYN 1INV 1NON ,0W)

DIVY»2 DAY DY DOWIANN PYIVDIND OINX OIPNN |, TPORN
12D MIANONN DN ¥ > INNND (2001) Lloyd et al. .07
DY DINMINA DD MANRYN 511D NYNA MTID NYH (DMPI2TD)
PN DXIANN ,0I0N D) WY NONX ,DMD W) NIOND NNiINa
ATYNNY MNIRNND NPNINOV 10NN ,0I300 DNPOVN ,MN
LDMYPY DXMIND DD DN DIPOIN DO NWNN DY MIN) Pvv
DY NVYDINNI OMIPIN NXIAP DIRNND NN NI VIDIYD TWNI
PYTY DIV DAN NI WINOY DINN VY YD MIIVDIND PNOVPN

.(Goonery et al., 2003) 91Ny 2N YINOWY DNHON

, DN TIONX MY RN N7Y1T2 2005 NIV DD YIVDIND NPONON
PYIVOIN DT DY NVIDIDVNRM M) NMD IMdWYNN TIPN
.(Argue, 2005)

D929 MNIN

DY) YW NSO PN 27NN (EPA) N2200 NNnY JNIND
LID — Low Impact Development 112970 ,301Y ) D730 707N
NIND ONOIPNN PROD DPPO - NIMN N D) (USEPA, 2000b)
NN NIVYD 1N DY L, NMOY 9D INNX MNPV MY NI
97D 29 DY YIPYNIND DN DYV NIVPNT DY NN NIVNIN
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72521 ,0¥NNNN NN YN PONND MPRWN LID Nynin .NIND
YA NTON NWNIN INNITNN RN NNDOY DV NIVNN NX POV
NN 27NIN NP, )NVIPYN NAIPAY XTIV O INNA 90-1N
Yy INM WX L(NCRS-TR55) SCS nuow by 1P11vwN NX 10D
M .(Soil Conservation Service) ¥YPIpN NPNYY NPIINNND MY
D (2IVON2) NYDIND WIATI INYID NVLYA 173 DY NYOND L, PINNN
NOY IMN DY MO NNT D> MNAN INKD (CN XIPIN) NN OTPN
Coffman, 2000) MVMAN NPNIN TID TAW MV ;MM »NAD
IR0 ON92 NTPIN LID N .(Prince George’s Country, 1999;
POPN NN NVY DTN DI RXPN NN NNNY NMNIN N2 NNV
YPIPY M NITHN DY OONNITNN DXODNN NIV MPIAD NN D)

.(1994) Ferguson Y¥ 17902 D)X

N99Y) ,27NIN 27NV DONXD PYA PLIPVYN DY NVIDIDNINA
DY DN VNN BN MONMNN TN 07N DY DMIPNN NITO
1 YD, MPONY WD BMPINN (Konrad et al.,, 1995) 1w Ny
VIDY YT DY ONPYN IMND P MRIPI MPPOvN NN POPNY

NOUM 1PN NN DXVIVA NPINY NPINOYNNINI

SN DY NV MPYOD MVPNY DWNNNI DPDIY DINN OMIPNN
NPNN NYIUN DY MO W (2004) Nehrke and Roesner
LDONN MXSPN NOWYD MPI0 DY DMWY MMNNN OOV NPINR/NPIN
NVIDVLNI MY 50 TYVNL ITTRIYV DYOIN NIND DD MNMI WNNWYN DN
PX DY YMX NPNNYL(ONIUYIN TOWNI 1D N NMYN) 2T
M9 (N) MPPADN NN AWM PIPNNR NI) dDIDV MNPY INPIN
MND NADIN INNRD ()Y PYNIVXIANP MO INND (2) ,MNON
19IND DPNAN PN 2D INXIT MINXIND .NOYN R¥II NPIN/NPIN

APNNN XOD MY NPONY ,NOVN MPAD NN XMYNWUN

2004) 1791 ¥ NXNADN NOVIND D) NN DINK)Y YN OMIPNNI
NYavN NN NN OINK 0PN .(Roesner et al., 2001; England
.(Braden and Johnston, 2004) ©»NY D02 YW TN DY NN
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DN 22 TIVA 5% TY DY DXNYOWIA NMOY ¥ 1D DN DIPNNNND
DY DINNN DD 9N YN DAY DA 15% YT TV ,NON DINNI
15955 NOWIN D) N7IND WOV NN NN ION 9

93N

oY IR L CIRIA P2 R7IN NYHA N DN K¥ND) MONINI
N9 RINY MIVTNN NIPNN DY DX NP JNIND .11PIAN NPWYN
N 921N PNIPPYN .SUDS - Sustainable Drainage Systems owa
NOYP-92 MDY NI PYLVN NPYIO PR MWD DY PN
255 PNANDY YAVN DY DN NN MNPYN NN DX PINND 2NN
LJINT ONOITNN MNNNN DY NI MINON NYIVN NN IWIND
NNND MIPINRD MPYN OT-DY nnTpnn LLID nwnd nmTa

.(EPA) n2>a0n

INX DY PYNONND P2 PYTN DO NIPYO O3V SUDS WX
DN TN WIT NI MNONN TONN DI THIND PN YOTINNDD
MONY TNYRIN NYPIAN DY NIV D1 NIPNN NPV DY

.(Scottish Environment Protection Agency, 2002a,b)

DIPNY IVARN DI 2P MNPYN M2 D19V NarNNn SUDS nwd)
DN MINA YAV PV NN NONRN (on-site) DWIN NI
YT .OMYPIP-NM DMDOY DM NINPND NIV NMDONI DNNIN
MNPON MIAPY2 NNV XD NN 7NN 9PNV NPN IINIPYN
TN ,INN OV NITNM NPINR,NMOIYN OYNNIN 51D ONN .MM
PIINNND NVLYO INHD DX M) DYDY WD NON DOYNNHNRY IO
1NN 591D NIONN .DNY 10 DY NN NMPN OOya DV NN
DN OINN JY MY 1: 50 JW D PNR IV NYIVNN NIIYND ML)
ND SUDS »yNnNX TIPana NowaiY NYvand »7151 ,0°110 DY)
MYNI NN 0) VNN NI DINNX DY PVNIT NYIVN IN

(OW) MY 1:200 S¥ NN MNPND
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wvIYH (Manual of Good Practice) T>970 1NIND NOXIN 1996 niva
29151, (079N SYNNN 9ND INIPOY DOYNNND ONY) SUDS >y8nNa
M9 Dy OPON DMV NITNN OYNNND MOLIND NPINON NN
,2AVY MDYN ,NMONVN MM, INON MIN,PTN NN 591D ,NLYN
DV ANNA TN YOP ,NITNN NOYN 591D ,0OYPIP-NN DPOM
MONND MOLMAIN NPNIN W DY MNTAY (CIRIA, 2004) J0DIND
OWVNN NIDN MWYIN XD DYNYA Y 0¥ 2N NN Oy .DPN

.(Bettes ,1996) 7252 >PHON DWW APY , MIVAND

2

PPIV MY DY YD DD YT ONTPY NONI DOPOW 191
YPIPM O9MMVN NIANND APY ,MYUP NIPN NPYa Oy NTHINNN
N NI VIOV >TIY ,MANN YNND TN DY .NIN) NMPTNY
NIVNN .0 NITNNY MOYOY DY DD NTYD PRIV NN , D8N
PNY YT ,PNIAN NVLYN I MIRKVN ,MPPADN NN NP MIPIYN
TPNVIDINN IPNN NP TN NNY N0 DM O ,000N) DY
19NN 1983 MY .NIONY DMAIVON DXITIN NNNDY DD NN NYNIA
NITNND D17 DYSNN TIY IDN TYNND) MPTN MDITH Py NNIY
,DXVTNN ONOVNP OMPL NN NN NN TN JY YPIPY NN
1993; Fujita, 1992, 1993) 1»NWN "IN MY MINA ,NITHN MYYN

.(Imbe et al., 1995; Herath et al.,

N IPNN OOPNY PRIV DMIAN NN DXONN NONN MTOM
.DMIVIN MNNID DXNNY NMONN NVLYN DTN 29 DY 2VIND DNV
199 ,NPIND IPNN DY NNXM DIPHND NN MDNIN PR NNPNN
Y2 DYMNG DXNNND NINND N 130 ONPY YAIN NN OMNONNY
MNIP-29 132 DY GNIN2 DNPINNN NYNRD D) DAN ,PON-NDAD TIY

LDOPNYN W INX DNV YNY NNNN IN
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DRLIT

DY NODIANN ONPYN NN DN TPHRIIN DY) NNMS NTIP 21IvN2
(>>¥9 217NN Yy YOPa 720N 1) Low Impact Developemnt N
NPOON YPIP dTIVHL DIV MYNNNL ,XNMP-I2 NIONDY NN
Government of British Columbia, ) 90N 97 0Oy 25wnn ypIp
v (2) ;ARWN XN NN (X) DY TIDNI OMIPYY Nvnn (2002
5 97921 NNIPY) DWVIN MND YW DIVPIDN NXIWH Ny Pond
MDD W DNAY DININD MOTY 1NN () ;(VMNDN NOOIVIINY
NN, TPNNOY ,TONNX,INN : MNIN YIIN 952 PIND W (T) ; MAND
MYSNNI MOYN DN POPNIDY MNINN NN PNAY ¥ (1) ;INND
M 25NNV ,ADAPT NnNa mmon 1210 NYNN) DDVITR DM

AMIAPYN NWNN SY NNYNON MM DY MNYRIN NPNIND

DY) POINNK ,NLY NN DN DINIPN N PN NN POLPNY > TIa
VP MNDN N NITAM NPIX,NDAN (N) : ©II2TI NVIDYY 1IN
12201 199N ()Y, NN NMIND DY MPIO0N NI DY (2)
NN DWIN MND DY NN 21N NP .MOVTY MNDN INN P97
PYND TN DOVIYI DIYSNNI NIV Y110, NPNNA TY NIVP MND2
NV MVN DX D) NOIDN DTN INYRIN DIVHNN NN
DYNNNA NPIN,NVTNN/OININ - DN PONNY DINONMIND DIYSNND
LMD OATY LDV PP DY N (bioretention)  ©»N5M2a
DY DNYOWN NIONN OT> DY DXIAVINGD ,MDIT MND X1 DY DMININ
NUYN (3) NIVN) DTN DY OPIIDY DNION IYDN DIYSNND
-NN DXTPI NIIYN ,DNVNP D225 MIIT : DIDAPNN DIYNNINI

OMYPIP

MMNDN NMODIVIIN DY OVUY) 5N DXWSNND DY DNYIVN 2N
NIIYN PMOND 11PN MMV 1Y) MNTHN MNON DY P XY 00D
095 S5v DMIAVNNN DNMI PNY ¥ PV (5 PId D) 1,0
MY NTRIVNN DWNN TNSD .NOWN MPaDa P XD ,MNON
DY (www.waterbalance.ca - NYI2 DN MINND) NIDIN DNIDNNN
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SVTNND,DINON) MDITINN INNN 22309 NN AWNND 1NN DTN
NAPYN MM NIVNA ,PONNN MY NPNIDN NINDN MNAY (N
MPPADN MM NATIND NMINN NYIWN NIONN NN .NITYIN
2100 PINS NINND PONNN DY DVINYT TMIDITY MND YT DY MNIIN

(5.3.2.2 P19 1) P12P0) NOON MY N2

DTN NN DNY) NN DN water balance model-n *NNON
Watershed and ) N1 "X D111239) 90 51700 o100 77710 Ny
MMAD MONMNNN NPNONY PN (Rainwater Management
DTMNY DIPNIND ON ,NPIDIDNN AN NI DI YpIp STy
925 1Y YWY (DNOY VITVIRN INNI) DXPYNY YDIDNND TON»
SMOTVDIN [, NNPRI D) NIONX NPPINN NS P XD DOVNINYN

OTIMVOIPI PO H51D) MONI (IRIY? 5513) 112NN NN

M0 MmN 2.3

NI DPPIIN NANA OONPY DINN MIN D DINMY MIPY WIN
M MOND .NVMNPN NIIADN DY DMIND VWY NYIVNIN DMIN
DT, 07N DDNID NNITND ,PYIN YINOYY TUNI MWD NN
DY THN INNMY NNDN YPIPN 1PV LYPIPY NITHN MaYy NN

.DMDNDN DMINN PIVAD YHONT NN

MON MY SY MM HNN OMWYN NXND 80-M 70-N NNV1A 11D
MY 27NN IYPYN INN DINND NMIVTN NV DN MY
DMIND N DY NITITRND DMDND MINT IAPY ,NNT .NTIP Oy
IUND L(NTIPY 27NN P2, NV NINA DI DIIND IPOY3)
non-) DMNTIPI-ND MNPNN ¥YHN DININ DN TINNNI D RNN)I
MIAPY .O0MROPNY DMNPY DININND N MNP DV (point sources
DN NN 2D NN INNDY NNND ,25Y9 NPNIN INSIN NON DINNNDN
D55 ,N9P)120 NNXA DNV, DI IO PON YPY DN, 09NN
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7NDOWA DOYMDN PN YANI KD7IN MIPNN D19V NPNN TIT IVAND
D»DYN DNPNNIN .NVIPN NXA0Y IPI12N NINYY NN D MDN
.(Best Management Practices) BMPs DY) DNNY

DNPNN DY DNYAYN DY DOWIANN 27NIN DTV MTIAY DIPNN
1N . ONPNNI INVYY INKD NN 2D MIN DY) MP DN DY NIND
2VNY ,0TIPON I¥) ORI DNIPNN DY VITVINN NYIL 2T YT RINID
N2 URL ’9) Villanova Urban Stormwater Partnership ¥ 9nNa

AMMpnn

M MDN NINYA DPDW 217NN DN DX DMIPDY DIPNN
Adams and .(Pitt et al., 1996; USEPA, 2000a; France, 2002) 9N
17°V7 NN 20 MIN NPT 1) WP Vv 0NN (2000) Papa
NPYN ,DNWIN DY NI NYIAN YAIND D DY OOYPN .NNIP)
OYININ OININD 1D NPYM ,DMIUHN (M1NI) NN MNNIYIA
2NN MNY MTIPIA )N ,NNYM NN TYNRA 1IN PN TIND N
DMIPOY DM NYIIND N N2 DXNNIVIN NN 1N NN INPYN

: (USEPA, 2000a; Marsalek et al., 1997)

2579 RN MDD M OIND POV NPNRN INT - DININ DIPNIN.1
,00N MDY NN DD THINN ,NINN TONNA IDNDIV DPIPINN
.DMPNIPIVPY DM DIMNY MNYN OINNN)

DXIMINT - OMMINT DMNXN 8NN HOUNT NPIVP OIDIN.2
001 792 NPNIN INNNT NIID NN DITIN 8NN SWINT DMINVIND
DY YN XI1AY DD DNMIT NYA MIN M .OMDNI NYNN)
V> 12V NIPNA DTN DY) DN DY DY Pya NV MYIaN
IUN DXO1N NPINND NMNIVPA VIVPII L(2PAN MOIWNN NP
IN OTND 9N DY ONSON YN XIAD , NN NN YN DD
ONUN M ONRND NN N DY NTND

DTTIWVN 0”ININ OMPIN OIMIN - (Nutrients) D »MIN.3
D21 TINPYN N2 ONPMNPN DN MIN MNNINN
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DV D) PXNLWN TNNN NNDN NYIT MININ PPy NPND
SPYNHOINWIA DOROPN DXNLYND) ,0PNDN)

TP 277N DIPNN - DINN DXV DXIMIN MTID MONN .4

) 02 NP NINN DYIN DININ N MTID MONNY DNIMNN

DY DMIMIN .AYINI XAX , NN 1IN MXIND MONIN
.DMINNY,PYT , 000V ,D919 ,09I1W DIVDN D DMINN

N 2N MIN XYL NPNINDIIAN DOYTNHN MIADN DY NP NP
1995 (PNOIN .7 NN L,1.2 P9 NADY L1997,V NNID) INPYN
DORYNN DY OIMPT PMIAPYD) ,DINNN 2D DINTY MNPN DY MM
DY DMNNDIN :NVIPOY MPND OAWN N ON MOND YN
NINND) MNXMAN DY DNYIWN IUX ,DMINNY  DINVNNNIIPINI
9GN3 OMHAVSN YN ,DMDD DINNTN DY DNMNIDOM ,NPIYNN2

DPDOY NPMINID MYV NOYA NYNY MMIVY 193N Twna

D)7 DNDNNNIIPI ,ININVING DDD DONINIPID DN
DO YD OX ,DMTNY NN NOYH MOLDIXD TN DNV ,NON?
POV IMPN OONALVPA DI LD IONNA OPID DY HPn
N0 IUR L, NPIVPA D) INND) 0PN DY DTN NYIDH MYI9NA
NPM . NPNNN MAIMND L,YPIPN TIT NP ANTY DYNN N
D290 ONY NXON 0N N2 DX D) INSD) .IDIN MTIWNN
NN NN IRYY INKD DT 1IN DIGDNT, 07N OMNITINNIN TN P9

PN MON DY DNYIYNI DOPMYHYNN DN DMIIN DNIININ
DY) DNY PPN ,DMODYOM) MINPOMN OITN Dva OINPYN
DY MON MTTNI DNYIN NNYIY PINPYN ININA D27 MNPHN
NMIPNN DIRNNND DN PRI DY NPPO IMND IONPY M)

ANSNIY DNNTIN N0 NN DX0I991 ,091y1 DN

PNID2 1.2 PIAD NADI) D2 YN IPO SV NPIPIYN NNPONN
2N (1997 ;0w
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11297 0N NPY M) N DINOY DPNHID DMNDPA DN =

MY ON OMIPON MMNPNRN NN NPNA OMMON DNPININ DY

210 .MYYN OIMNNY OONPY OXYWOID ,00°)aN MINN 0]
DM MNSN D1 MNN M, NN

MPONT MNNA OMINND ONPY TN INYDIY DNHIHN 2 =
PoON DNNN N OX TITA YPIPN TIT NITHN TD DIWM )1
D ,TIND DXDYDN DNV DYXTNX DXININ DY DN .0 NN
YTr-5Y DIPIDN DN TYUN DMNNN DINNI NND DN ,03I12) PHN
D

29 NN DY OINNN 23D NN DN DI DY NPTNN NN =
VPPN DY HOOPIDON MIANA NMDN N LYPIPN DY DN N1
D12y DNNY YPIPN NIAOYW 111 NNHYNI YNID : PMNOND)
SN DMNN DN NN ,NNVINNL ON ,OINNN MNY TIT2
ST NPSMIN,DMNNIN

TPAN NIND NN ONPYN QN2 OOPYPN DNVYN NOTIN =
.DMNDPA DYHNN MYNNNI DN PO NMIVNIVYN

MM TIT 0NN MO M N DY NPV DTTNNND YIdND v =
XD

DA PIVIN 2.4

DMNYY DMNY DIMNI ONTNI 009N 22N MPTM DY
NIDINT M2 NN MSOYIN 00 >PNY DXNINI D) TN ,NNNND
(6 P19 79) 1N5IYN2Y MM DXAMYN D17 DMIPIN .OXI2

920 MIIN

NYI2 DX OPN 27NN DY NDIA0N MODN DY NPHYY MIPYUN
27NN YA 0 MDMIN DY ¥y Donn ,(USEPA — Water Sense)
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DVYa NN DPN DN MIAN NIN DM NODND NP
NOOINDY DY VINOWI MYV DY aNT) YT Poonn WaterWiser
(AWWA - waterwiser) D>n2

American Water Works ) AWWARF-N -5y 7w pnn
MNSONN NN PTA,NP>IIN 982 (Association Research Foundation
-TN 0MN12 529071 00N NOON ININIVID NN DINNNA DIDN NN
AVY-0Mwa N Opwn 1,188-1 (Mayer et al., 1999) D»NNavN
N2 2NN P2 ANVYN IPON .NTIPY NN MNINRD OMNMY DX
22 PPNNY NIV ODOWN DIVINT DOYNNHND DD MPNN P

.32%-2 5% 190N MIVAN DY WIANM , 0392 )1ODND

MIYON P72 ,2000 MY PNVIPYN ,HONIDL TIVIV ,TYNN IPNN
% N> 72 (DeOreo et al.,, 2001) MaN TIN2 O HWNN NIDND
MYNNNA NI ,NODNN NIIWNA POYY DTPINND IPNNY Tim3
DN NII¥ NXNYM ,0°N22 D) YDDIN DIVIAN) ONIPNN MPNN
DY WOIAND IPNNN MIRNIN .IPNNN PINKY MY vy 55 N1y
Residential End -N 9pNN2 0MPINN WYY IR NIMT NINNN
NOONN .PAN TINA O NN 37.2% SW N - Uses of Water
,DOMPYI DMNIDN NNTN YN WINIYWA 1PN INNI NIYHYNIN
YNNI MDY NDID MNINA DN NIDNN DINRNND) PINKDY

ST

¥ PPON MIMDYPA Pacific Institute-n 7> DY TV PPNR I9pNn
,DIPAN MYNNHN TONPYN 0NN NI WHYI TIoNY 1NN
0PI (Gleick et al., 2003) NI20M TN ,DPNHN NN
WA 191 MDY MY N PNODINND 85%-D NWNY 1N D 1DMIVN
MMYYN NN PNIYNL OXNPID PR DX DN ,DXWTN NNPNR NN HY
DT PN HY QON IPNN .NMINPS SYVPMIY DY NPNIANT NPNDIADN
2PN AWR ,NIDN NPT NN DY 0NN (Gleick et al., 2005)
MPYN INNI NODN OMIN NN DY NINDN MOVPND IR 2INMY
DY) MIND NNY L2030 MY TYY NNPNA ,MINDYP N»TNI
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oy NN OMIANNKN .DAVIN PN 46-0 38-n NMDIVIIND
308-1 2030 NMIVA YD THINPYN NIINN NN NNV NOON NP TN
P71 205-9 (NODNN NPPTH NVOXR NXID NN NIIND) MWD Prn
12192) MINN NN 1R D DIWITH DIINHDN .33%-D DY N1, MY
NPT HY NXINIIN MIYINR NIRNIN NIN L (NNDMPN N0IN NP HY
DOWNNHND DY DOWIANNDY ,DXONIN N3 PNIN DY MNYTH .IIMON

DNOMNN NPPTHN VNI

N1 2ak!

ANV PPN NV OMNNPN NOY 110922 HMINHD MNINKD DNYA
DD NI YY DVIN 17 WIT .02 PODM DDA NDNN DN
NOND ORD NIN-DITTIY DIIINNDT MNINA 1PV ONPYN VPO
200,000 — 2 P92 VTN NPOON DX DITHIND NYOVNNN NMIDNN
NN YNIY MYDNI T PRY VIMN ,2016 TY MY 1) TN

AMN NOND TINYY DM

NION PNYI MNYONNY DY TPNOWNN NYTIN NNHOND 2006 12087
YWIN DN MNND MIYMNNN THON .OOWTN D)2 DDA DY VINOY
TPYNND DINMINY MNTPN IVIN ,DIONND ,0O9ITN 172N NOYYN
NN D95 INY ,09.03.07 — 2 ©PNONY NNIN NMNYONNIN .N220D)
IPO¥2 MONMNN NIPNN . MYNINN NNPNY ON*A NVONN JAPNN —
TVOYD DM NPNODN NMDOONY DN1I12 OIDN DY OMPNNY
VY 150-160 — 1 DTRD NYXINNN NN DX POPND NIN NN
mMYpR” NPNY MMNNIN MYHND NIPNN IV 120-135 — 5 o
MYINI ,DMNPY DNDIN DY DD WIPIAN MLPNL NDNND T )T
PAPYON O MIATYMN DN MDD WARD T T

.(http://www.communities.gov.uk/index.asp?id=1505175)
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1990

MPYN PROPNN IDHND P2 MINMT O NPIND NP TI1902
LD THN DY OINII-NIND NPONI DIND ,)IAND I PN YN0
LJNNIN NOTH MINY THIROPM NPNDI0 MDWN MDY RNDT INM
M2 DNV NN NPIANI ,NDNN D NI 1IANRD DN NNLY TITY
DYNOPN DOWINOYD NIARD N D% PHON DMLY NPIDN TN
VINOYY MW NWIY 22aPN2) ) 12PNN DN XN THINRD DPMIM)
2Y NAYYN ,NONID ,ININ DY NN .MM PR D32 MD0N) DY
NPTN NN 7OM NINVND PY’D NNSY DY NHION NIIRD M)
INODY DXPNN NYIP ,NPNYNOV NOION NYDION DI NODN HY
9901 YN SN TYNHNNI X1 dNI20N YINRND TN ,D0W VINIw)
Fundacion ) 102X N N»NIND DXONHN DTN DIV TN

.(Ecologia y Desarrolo, URL

NoYaN (X)) :DMIOW/MNIPY N9010 DY NDDIN NIDND NYNN
TPMYNYN IRIND NN DN WX DINNIY (OPNPYN) DMHNA
NPY TN DY (D7) DXTIVN M MY 1ML ,D)) INNA
Oy, 0NN MTOMD ,MSPN OOYAS YT NIAYN (3) ;XN YOPNI9
nOYANY TINT VNRYO  NODN OYNNN DOYAND DMIN WIND NN
DY MWD DY YN DD NN ,0M92 NIDIND DPNINOV DIYNNN
MINMNN MIIAN NPYYND YPD () ; NIDNN WIDINID DIYNNIN 50-5
TNDND MYTIN DX PDNY (T) ;¥IOYI DNITHND )NOODN IYNNN
MY NNNN HIOWD DML DY VIV NODN DY MDWUND
D5 DY (PTH902) PYY YN 9N NONIDL DN MY DY INND

RYNN SY DOVNN

MIVIVOIN

NI92 NINNDD ) ONPYN NN O NIODND NAONND NNONT
NN DMWY N2 ,DXAVIN XN PO NI PY ,MOIVOIN 2IYNIVY
Dies et al., ) NIN2 9NN NN DINT OOYNNITN OONIN PIN
VAP NN NDN XYY Py DD NN MY DOV TN (2003
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P71 230 Ty 100-1 1975-1 1940 2 NNOY WA NN .INT NTND
NNMN DY (MWD WD P 3.7-5 DY NN IMYY) MY waw
MYD WAYY P 340-D NYNIN NNMN NMOY NNIN NNINI NDOWNN
NPIN DAPNAY ,NHA0M TN DV NANI NONA WNN 1975-2 OON
N9IXN NINON 19D DM PN DY 23N VINOYW NYIND NIPN
MIYN DY TIYN 10 THISNND OOV TIN NNIN YA NMIPYN NDMINN
TN 191D INND NNOYY NN (MWD waId Prn 120-7) NTPN
175 5y MY 20-2 TwNa NANNN 1985 MY IND) ,DNY 190N TYNa
DOV ) L,(NDYNIY NVLN 92D MMPNDN MTHN DY) MYD YA PN
ND D ONY IOV NMT N9 DWPRN (6.1 P92 DXVIN DD
T PONIN MY TINDD 1N OVN DMY DN VINOWN DINNN
DXAVIND NN DXNINN NYIA DINX ¥ 7PYIVOIN YN MID
Sydney S Adelaide Water Sv URL 1) D92 ")250N) Do vindwh

.(Water
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TOMSPN NOITIY Y8 Y PN

DNN TAX DOV 0PI NYAINR D910 THONN DV DY MO PN
YNV MNINPN DINNY ONMNN

DX5N) NN DY MONI PO - PIMNIN) OHINDI I8IN ION - 3 P99
D91 MMNMPN JY NN P22 XINN INION PA IYPD) DONI MYINT

NPONI DN OONPOY DY DOV NN 1NN - OMPY 0N - § P99
MO 230995 DI IXW) DN DIPY WOTH 1PN NPNPY
D277 1IN P2 YITIN 1DOPWH DMIPdYY DINP PADN YN NON2
MYSNNI INPY ) DY 0N L, NPNN NOIWN NOND NYNPYN
M NV ONPNN NADIN YPIP NPOON L YPIP OTIVY JNION

2PYN ANIN2

V99 NP NOTIND DIPDIYY APV NN - PN N D) - 5 999
MY TRDN2 NYSIND ,MIN 2N DY) DY TPNSPNN MYNYNN NN
NP0 DODIMNANPN NWND PONNO

9172 DD INA DYTIND YTYNY DT DY XAPN 1IN 92NN - 6 P9
D NADIM D2 NIDN :INPYN IINA DIN YAINYND IR MY
.D)NNPAY DINON DI WY ,DW) PSP 10,0799 MNIPNN
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3949
DY YWY YNNI S8IN 119N

MON DY MDD PY NINY ,YPIP OTIW NION TPHNNN MY PI9
NYAP DY XNV TPONND YPIP OTIVD PNIDN DT IIMNY ONPY
MMNND ANNNNI )M MYPIPA vIKYy DM MLoINN
DPOYS INNNNY L PYD IRDN PRYA NN DVNNYNN
MON P2 WP PN .OONRIAN MNTM YNONN TN NIV ,0MNDIAD

DMV PIAD YPIP ITIVY

NI'AY? AN YOI 'YIN'Y ¥ 2L NITRD LININD (DN
NI'YRIN 'NNLVN MY DX NYY? 'O ,omY? v
.0"N2N0 D™IP'YY AnRNNI D'YNNWNa DIIX? anxna
DANN JNND NILVA 7Y NINDY ,0"'10%7D D™IP'Y DA
\ .0m%7 v [ndn

)

(DYINN M 1DI) DM PARYN NDOY ,TNNX TN D010 OMID WY ION
DN PNNDY DIVIND OMVPNN (NS INK ,DIN ,ONI 1) DM 290
,MAXNY DYNINN ,D91D DIVIANT DN NN NIV T8I ,0MINRD
MON ,TIY 92YN .NPYIV MM 1M DYIDN DIWINA 11 MIYNIN
,020 YP7IY) DM XN WNNYND - TIN ,NNYTN — D10 DD WA
NN PYYNY 2T NN NN ,OTRND YWY DNNNIT NN I9vD > 12
OV YPPON NN WOTH DT PI9 .DMIMND OYMIPNY NN SIMPY
2NN ,N2220) OON MN DY (carrier) XWID DY WM 1NON
JONOPN VPP MOV PO N PI9N .OMYY NINnY MnNan
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YIPNN NN PNION 2N DINYRIN PASWN DNN D ,¥P 1IN OON
:299¥1,' 001 DNVWPN DIPIWIA DY AWNNNY

AN MN9N ONIAN NVYN DY NPHY - DD N NYIN (N)
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.DNNN 02 TN1NI
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MNPY NOT NN WO YPIPN NV APY OOIN L(PI SN Drpp YV VPN
AN N7INN POND 12 PIDWN ,TI99) IMIN NPN NPNR THONN YXAMS HY DNPNNIN

NYDN O TNY MNNONNY

ANV ,DMYPIP-NN INPID MNNI RYY YPIPN M9 SYY INPOIN MR P IND 12TH 2
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DNO'ON — D'P D'wAn NIXAp WY7 0ypnnn 0'optnon
— 190 M1 ;'Wp-NN [IONKI 121 NNTNN 0N D'NIDY 0'9"xYY
'YIan ;NN 1Al D'otipn ,NTNn NITRl "owa N v 7w
NITNNI 719'0 ,n"NWN NITRD DIINA NX'¥NN NITR WIN'Y — DN
nna"7? DNd'ON — NIaA TN NN I¥A — O'ZNYN 'YNan
n"nwn? 0"WIp-NN 0ApnA Nt — 0'72m oo oy
,DIY D1I0N NNATN 'U'ND 190N D' TIWNN IMTNNE 121N
D'NIN2 DIYN NIRNNON NI7'W' IR NDINY NIn vl TN 'wynxd
Y¥27 NYOKX' TUNX NNPN IYR? RK2N7 1IDDn Twnn .0 ipnn

.NONN DX

Abrams, 2004 :nipn

DYMNIN/OPY PN DXNLWN DTN DIPMD NN 913D DIHNN PN IO
N2V )NONN TONN NYNNN 92D DOWIXAON DIDTTN 1INY NINY YA



165 P29 Y PYN N DI NN N

DMMNN PNVY 92D MODINY INRD ,OMPNN N2 NMY 29D
MPYN NN IY PIN YPIPN SVIDOY WIAPIY INND .OOMPYMN
PN NN DINP NIR VNN NPOOINM

D219 MNPYN DLW I 1D PON OONNND DXNAN MIN MI8N
PP N MIXNN IY .OWIN M INONY NVOPO DINX INND
MNNN2 MANN YNND M DY) DXOTIY NINYY DNND DY T PPN
NLWN 15% S¥ PPN TN NLY NIRYN DY TNX2 ,(1NIXY YIINN
(XN NN, MO ,2)) OINVNN DXNVYN P MIN NI INNDN
N9 70%-3 YNND MINNA PTNNDY PRV DI PTHN NLYD
NPNN POINY N DIINRNND DININA (2000 ,MHIN XI) NN
,MOIDIIND 12D TYN JAT TIND DIPNN LD, DXV NITHN
DY) 1PIaN Y9 NN PNINI IRNMIN N0 IN D 00T TNPNI
NOYN N (MPYPIP-NN NIMPOY PIITION 1720 P Ynd nmn
N MND DX TV ITHIND 091D YN DIYNNN .AWYA NOIDN NITHN

AUDNN HIMINNA NONINNI NN ,NINVIN

NP ONPYN MDD DYDY 5.2.2.5
TPNN-TPNMIND NN NN DI DY

PR N POX0IAN DN DTN 12 PNXR NN DY DIVONN DN
nEHNHN MITYND I DN DMV TPNONN NYa .INPN
, TN DIRNIND .OMIN M) MNNXIN PN JTPMNDY  NPMPHMN
YTIVY DY NIDNN NMORI DY INNNXD THIPIN-TININ NNON PR
MTYO DXNAN DMNNN DNPOVYM ,TPNN NNDN YPIPN NPOOM
N21NNN NOPPIN NNDN ATYNL .IPIN DMWY DY DIONI MY NDNN

909y DINONN NN L,(2006 ,)723>0) TVDD) MNN NIOND

D92 YPAPN NPDOM YTV DY ANWN NION NNINND ,NIPN NV
DV NPPTNA NINNY 1N - THMPNI PNNDY ,TPNN) MINN - NMNIN
Government of British Columbia, ) NP2 17YV72N MAMNP NOVNN
(Argue, 2005) 570D IN S¥ WSUD Ny Sy nonnonn ,(2002

(2.3979 )
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fn"mn NWYT TIZRIAL 2N'YA AR 7117 ndaynn ||:|3n\
2V NMdINNA NdIYNA NYSYNL [N AWNN' [1DNA .NRAN
N1 LJARD TN D'7Man %Y1 D12IANAI D'NINSA D'NLYA
- N1 'Nd1N DA¥YNA |2 L,JAND A7UN2 D'NVYN NN NN
DI7N2 .DN2 NNONAY 'ISYY ANd - (WOND NTNa
[DINNN NLVYA Y AN N P70 NNava PR DTN
k .P¥ VYN 121 N3 IN, TN N'NY DY |;\N'7j

M 5APD NVY MNPYN NIONN IMN LPIND 1IN N DYIND DIPNIN
1IN XM ,MNA IN MNPY NLY XIN OX P2 ,NDYNI XN¥NDIN NLYN
D12V TN NLY DX 1IN MLIPI YPORY INN NPIRY NN PIAY
NN N NHYNI NLYN TUNRD NI IN MNS NLY NPND NIN GN
TNSO NTAYH 20 NMVYN NYITY ,TPNYA D 7P IR JNONN Nya
MPYN NOLYN TIT NP MNTH MPOD) NN PIAYND ST NYN
NYINY IWITTN NN NN YSIAN ODYNN NLYI DN XONX — PIINNN
PN INMIN XD T DD D DY 7DD NUp D»NP2 N NYTIN
1PN NN MIDIN JNWY VNN MDY MPPAD NIVN .MA»NN
NOIYN DY TRD NP> NITHIN MYSNIND YN IN MAND DY NINY

PN

TAT NN 9TV NN PN POINHNN NLYN TIVY DI DMIPNI
IN DN MY IPINMDY YHIN TIND NIN OX XONX ,TINNI NNIAN NLY
POV DY PNIONN NN OXNY PONNN NN 2PND ¥ YD NIPN2 .0M
DXPYNA PN NPYL MIDNND OXTY DX DY TN NN )
MTII ,NoYNa 72 APy ,NIND O2WHD DIPNN DY D19

N2 DINK DYNIND D) TV, MAIWVNN DTN DY DMIAIYNN



167 P29 Y PYN N DI NN N

N MmN DN ayyn

N2 N1DINA LNVl 7N 7Y TR0 AR D72yna Nt Y98 NNpa
AP 10NN 9 %Y A" 4-> Y pna NIYTN 0NIAan NRDY Y
nIaVNY? 0'7 TV DT ITRA 'WR-NN 7un Nmay X v L Tipan
NXIN1 ;0210 NIO'I7 DMARN N2 y'¥n '917'n 1dN .nmwe 'n 10
YNy 7¢ Noon n1ToN |yl 717 0NANNNN TIRRIN 'XNY 78 NRDWN
110NN . TN D'901 NIO'I MANAI ,D'NIT'PAl NA¥NNY ANTNN L [AYIN
wI9n 7V 1yl nioiznn My Y Ny awn Iy 17NN [NNen
NN WK CoI7Nn DNN N o i 15-n ahn? v
DTN NAMD Nl NYNAINIIRD N917NN DX IRIIN 720 09 Tun

.["y2 N'910 NV7NN N'791 N7 " TY

(2005) n'ominn 701tN .0 M

DOYNNIN NNNIN PION NMIYD MIRHIN NINNN ION  5.2.2.6

,OPONAD DMNON DOYSNN PONNY NN DIYSNN-1NND 115N
PONND NI MRHN-1N0N PMONY TV ,wpnvno POy DNaY
S99 DIYSNND NN YNNI DNONY 02N ,NITIN NRXIN PYND

15% 1MINY WINA PRYNY PMINN NN DIYSNN NN NIOND NONT
1D MN DX NN ,NONZNND YPIPN ONIY MMPHNI TN NLY
NN MNIIN-ON N7IND RPNT DT PTH NLYD DIMVNN DNV
7Y ©99 HiNNa nNMaY LLID — Low Impact Development nv»)
VNNWYND PIONNN NN 29NN LID TATH 270X N, )0V PHY
NOYN NYIWN DY NRNIND DX DIYIN NI MXIND) SCS NVOwa
NSNY D90 D91 NN (N9) MNIY MININD : PYT AN N300 DY
720 297 NN NRNOY 1T DY N2IY NPNR NI INRD NOVYN 1N
¥ SCS NV WA AWINNKN (CN) IMN OTPN D : OONSPN DNNINI]
Y230 NYAP PR [MNAN 29D NLWN DY MO NNY NN INRD NLYN
LTI M DY T ARSIND YINY YT 999D PONNN TISY DIYNNND
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NNY DMLNN OXNLYN DX NPT TPLIPANP 7MY MY
MVLXYO MYNN TN Y ,OININ INN NNIT DY MPINM MNON
P2 NN OUYNN PINNT TR T IRNIN MHVYND OMIVIN DIYNNINI
27P0) DVTNM OV OYSNHN ,IONNY | MMINNV DY DIYNNIN
21 0N YT DY DIXDMINN 2IWOINN DI WDV NN PIADN TAITHN
NTINN INDYI :NVY DY NI NOND NPIVIN MNXDNT WDV
MTNWY 21DV PINDH NLYDY ,MMIP->27 DM NXNIAPY VPP
nPNYY MIYN .(Prince George's County, 1999) nwa TN NNXINA
ND NNYT 2AVNIY YD OXL,NVIVN DY 0NN 27NN NA0N MDN

.(USEPA, 2000b) Nn2»nNn> N2 Ty NMN TON

05002 MMN INUNOY NON  MINSIN-ININ 19N 929¥) , N9y
,P0ON) OMYPIPN DMVNIAN NYAVYN NIY IWN MOV DY
DN DINDNM NN DY ONY DNIPNN YOV (MPTN ,MINND
NVIVON NWINN NVLIVYY DNV NPNN YOTINND P2 NNOON NN
-3 5.3.2.1 ©XYD ) M NI NOWNY 17T N2V SCS HY mond
Government of ) NTIPN MNINNN DTINN ,PIOND N (N 5.3.2.2
-MON NN PINY PN IWORY o [ (British Columbia, 2002
,DONT DMPNPI DVPNI NIY MNAD HIPMMPNI O MIRNN
DM PN ,NVYY YPIP MPITA MINIAD NYPYNN NN DIPITINN
DV YD YN NOND IPIYAY 1D NNODN ITYNI OIN T DD KD
YN TOIN AT NN THON ,IIONIYD MINSNA SCS »voN
99191 ,5%919 1972191 NN DIYNNNR=-1NIN 1IN HY PPN NVPI
7Y OOPNY TN YN NVWN 15% MND PRYNY 1D NPNIN
;ON0N NN RN NN 12 PRYNDY YIIND 22010 PN NN
NYTNN SYNNN PPNND ;29PNID NTN IWID NOYA P NNTRI WHNWND
YNRNUND VNN NLY DTN OMONN DTN Sya (NYyN ,73)
DN N PYN DOYSNIN-IDN NION .NITI NIDITHY N TN NYDN2
P252) 1IN 1PN (WINN) 1IPINN NN MINON NOND JIT TIND

(NNow
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/n-nouh LJINXIN-NNIN [IDNY7 Ni‘fma 9-1va? v 1-nu§
,D'WXNN NINAIN NI'NIAA I'N' DRV D'NVYY .N'oN* D'™7ITA
NIV D'OIYS D™ITIN WIN'WY 101111 IXNIN' DN NN
27Tma Md ,AYIXY NWIXpRl NIAX N71D' oY 07'wonY
(Government of British 5.3.2.2 q'yoa 1d7na tann
Iynuinl mIn X7 Ty 21 ,0mnra .Columbia, 2002)

k .0'YXNX-nN1IN |I2ONa a'At ,nTd |IJ)]1'7 D"T)y

1995 YT (NOYNY MY Y11 NN ONN) 19290 H193 19155 N3y
DXOTINNM DMIPIND DI NINID WNND YT MININ-INON
INNIN 29y NAY I DMK DTN MO 12)D 1D NNOONY YIND
MND ONIN YT TP MNP POIWN ,PINKD P91 .0DNPN

3P0 MM IPNNN TYITY

YN Y9 MYV ,0oNMm 5.3

oM 5.3.1

omvw) 5.3.1.1

NYIT NNNN PON PI TR, 0V NTTNY MY NNNN XNINI MNOP
mM2apnn MNYHIIN NMINNA .NPNY OWI MMNI MTTH) MINNKA
DWIN NMIND (NN MPT 10 JW) DIIXP JIT 2NN DYIN MNNIY
NOVXYI NPNND N NMMND PNWN YNID YTOI MPYADN NN
MNT OOIN .NY NMIT N (5.3.3.2 PYOY 1997 70w 7D) SCS
773997 ,MMAD MYV TY MPTA OXRLIND DPNPY DMNA NN
NWIND DN NION DIVAND MNYIIN DWIN NNNNND DN

9NN NP
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DN PNMVY NN NXIN DMINP PAT YPI91 DY) MNMD G0N NP1
MYNNNI OPNN NPNIVPORND TN NN, MPT 5 D 91 >pI9a
DV NDYTY NIND NIIVXN DNIWN TYNI OV NHSIIYY TIPIMN INON

DWW MNXIY OINNND DMIINNND JOPN OPON P TN ,NON DN

YN OPD NONPNN NNV L, TPDINSIN DOV WIDIYN TNND
DMIWIN MNIY ONN) DXTYN ,DIPIN MOIWN DY 1N MP9D
Intensity-Duration-Frequency ) 719t NPN-TYN=-NNSIY’ SDI1PYD
NN NIND NHPM NN AT N2V NP N 0NN IWN (- IDF
MDINNRVNN MPYN .)ONN NPIOD NN TNDNY DINNY NNSIN
D5 My 0NN VW APY ,O9N .NNNN 1901nY IDF )N Pon
— DOV INND DMV MM PIXNYND DMIDNNN OMINN ,NIND PPN

.P290N DIDM NOD

MIOWUN PONA DIXNVNND NNRY 19) NPND MMIND 1PN NIDN NNONIA
MOON TN NN DINPN DI NN X PIND TN W (THONN DY
TINIPYN 29 DY NN DX DM MM 1NNV TI,TONYA DI DN

AND DYWYSINM

PTYMINDN 5.3.1.2

SV MINIADIIV) TOTY MIRNN DY OOTITH DN VYN P W
I MND P2 DOWIN JATN PP XY .OMNPY DININA (NNNNN
NN PN OINN ,NYN DINIA L)PND MPAD NWINY PVIP
YPIPN DY MDLIN NIIDN NN ONPYIN/DMPVPND ,TT) NYTRNN
NINN NI D T, OWNY .ININ DDA PRD NIANN NN DWWV
271 ITOY NYNHN SNNYN DWIN TINDY TY DY ) NI NDONNN KD
NYIAPS DMIPOY DMIPNNA MNPN TN W 1295 .07Hn 300 Ty 200 SV

DVPYN MM MINNK) 19 ,0°IWN DININD T NITRNN 2N

ypIPN PMON 5.3.1.3

29N OONPY DINNRA (DINDNN IWID) YPIPN TMPTN DY YTINN
ANINN NN .(163-167 /DY ,2 PI9D NID)Y ,1997 70D )I1NID)
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DDIWN NN NNPY IWAR 192 ,TRD INTY YPIPN NNDN SY
MPTN MP>TA Y¥ID DXIONY ,TPNVYRI TINPITIND P DNONINN
NONN IMNA

752 1IN AYVY PONPYN NI APY TNV YPIPN MPIN
IN DXVINONA NDMY ,MISND 7)) NNTRY NOON 1PN L YPIpa
112193 MPTN OOV IN DINIVN OINN

PINNM ,MINNAN DIV TIY ,UKRIN NPND NN PR NON NIYIUN
TNNYY TNXD MONMNN DPTNRM 1NINN NPNINA D130 (X) :2»N
MIYIR NIVYNI NNPY (2)-) ,PRN MNLVY 531 NI MPTN DY

P TNN MLVPND

"Y9-°N9310 INND 5.3.1.4

9 71T DN DX PAYND YPIPN NN NN RV INDNN VD
MNONA D) AWNNNDY YW DINNN M0 TY INJNN TONNA .NVN 1995
NON OV ,ONI-XNDIAN NIRD) OINNN MDD NLWN N9 P YPIPN
W ODINN PNN IDNPR ,OWND .NIMY 5INSN MNON NMDya MOV
DM NN 2I5Y MNI-NTIN MIND DMV DXPNIYI NPOIN MIAOY

.NVN 95D DONYNNN DIIN DY IDVY»Y D>INN2

PON MY NNND DINNN M N TY YPIPN DY DINONN NMNON DY YN
M MNNHD ONI-INDAN INNA DIPT DY YN NIND IMND 997
APNN ADNPNI TNPHNI,D2DDN DININ NIY DIIN

MIND W INA 2T RO PRI MSHN MIAOY ¥ DNIY MNMpPN2
TN DINNK IPYY DIMTPI VINOY JIPYD v 0INT MNI->NDIN
DTN NI DINDN TWARNDT MIND TY NIN M NN IPTNN

DN 5.3.1.5

DD OXTTNR) DINNM D DY NMDNY DXODN DY ONMN
ANMY DI MNNANNDI-2 SNONTNN MIVN O DY qUIv 19INX2
IN2Y VNN YN DX ¥ .MV >TH DDIINNN VORIV DN MNPN
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AINNIND 1M IPNN MDNN IENY DIN M ,DIDN0N MIMPH
%9 9 NYTNN YV (desirability) NPNY XY .DMPNN DIPO MNIAN
.3.2.2 PyDa P OINNN

5N9NY ) MYTTN 5.3.1.6

DONINI ONTIA ,INPI MOYIN OONPY  DINNXA WY MDD
MTIAYN MM NIND XNIND PR OMT OOYPIPY DIDIIPN
PN R¥INA MY 20- TYNI ,9N0N PN MINNN MY MITTN : NINAN
TOWN RN NI NPYODY DWI MITTNI ;70D 10-5 INVYY ,NNYI2
MOV TNN PANNY (ONT 494-5 NNLY) PND PNYNIA D) NIP
NHID PNV ,DINTI) DWW MNY VDY TuNa (ONT 23-1 INVY)
DY TYTUN 9PY2 MNI-IND2N NIND DINON MITTNY ) MPT0 ; (2003

.(Asaf, 2004, 2005) NN 5773 2XN) NN /NI IT

X071 IWIN MYV 5.3.2

DTN DY MOUDXINN DWN MOYY  MYHNHYHN  NON IOIND
,(N2) ,MPY9D) MYPIANN MIRNIND 29 DY DDTI) YN .OPNINITN
MIAOMINN MITA O) TON IXRNIND ,OTNN DAY NYNN 19 DY
TRPND PISY ,NON DY NINY DIPNN MY PN .(Singh, 1995)
-DMOTIN DIINDY ,PI IR 9N MIDNNI DOHNND DONPA
DIRNIND DX NNY NP2 VIV DTN YHNYND MINT DMINON
NP MOIWN ONY OOYTIND D) NN PPT NN NYPINN

;MNP XNV DNW) Y3 DY DIPIN) NPNPY

DN M TIDY HY DXODINN ,DPPIIN VII-VHP TN N
DN oW DY DTN

DYPNNNN DNOPIDAN DINONNN DX MNTY DXOINN DOV .2

DINX 7OTOAN) MTRNN : PN OONINITN DI OW)

212> DMYN DX2579N MMT ., DINON L(DWPY INN 1 )ND)
.DMOPID DYIONNT INNRNM NNIA NNY NPND



173 P29 Y PYN N DI NN N

D01 DN YD NI W IR ,YINOWY DM TN DIXVIVA DNYNIN
DYMIPNN DXNXIND DIINRNND NIOND DPRY DOPINN ONM DY
D) N2 NN ,NIN OONPHRN DYTINN NN IR M) .XINA

.DYMPN ODTIND ANIN DI NN MDY MDY 1,051y

YN NMIYD N N NN P DXIAVNNN OOTIN P2 PHIND IWwWN
NN NN IN 19NN NP NNV ,KRIWN NPT NN DXAVNNN
DXVOND )ONN NPYAD NYIIT DRPIN NONY .ADID N
DY PMONUN MNNND DY DNYIV IWONDY NN SN DIVIT DTN
DYOTIN P2 ONYN DIPNN ¥ .NDID NNINITNN NYINT MPPaoN
NYUN Sv oM X WY LJariello (1998) Svnd ,0mMv
DN MY DY , 207 NN 1IN INNI YT DY NN DTN D .OOTn
MN) DY MXIND NYIN DN INKRD DY OO MY DWOPR oya
M2IPNNN MIRINI MNVD DTN DX PINIAY TN DY ,00TTN NTY
DV MINXIND P2 0152 DIVWIIN YOIV 11NN .DTYUN NN RNV

.(Bhaduri et al., 2001) D) 7 .95 XO5 ,0vN DO TINN

DRI PIDND MYNYNN DNN MPYAD NI MY 5.3.2.1

199 NNV SV RIYN NPT 1IN NTYPN : 5YDINNIN NVIVA X
NOWN T NOND NYHWYNN 1NN NPY NNV NN
NANONNA 00N MIIN DI XIND NP2 NOIPNN
mMNY PN YAN ,NVOWN DY DNMYIY D) V) MOLDHPIVTN
“TVNR-NNXIY MMIPYI NYNNYN NVIWN (YINI XD INTIA ,0O819)
-DYMIPN DM Y9 DY DOXNMONN ,DMWIN DY NN NP
DYNPYA DMWYN DININD DY NINI MDD PN \IND .DMPNID
LNND APINYNDY TANR DPNN DIPY "IRVYDY DO ,NOND
2TV NNRNND PO TIN DY

215997 933 59 DY )IPOTI 19NN NPYAD NYAPI NOYDINNIN NVIWA
DYNY DNN PRN DOV TY WINTN DWIN AT TYUN) PRND DY
91N NLWN DY NNNN NN DX NRVINN ,HND NP (XXINI
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MOV NPXADY MDD N DN NNXIY NN MONH
PN RSN TPIN DY 1NN NPT NN INNND

YT DY NV VIDY DY DMIPN T9DN NNRNND D PIND W
MN 90NN 27N PR TWRD TN ,MNMNY ¥IND DIIOND
1D MIPN2 ONN NPXADN PON TR YD DNNMNN ,MVN
DY MNIVNNN NN NN PNIAYNL NNPD TIX 112N MNT WN

NS WYY TN KD DT 2T, PR OIPON NN

Ay GNON IPND HNNN TINS OT HY INMI 979NN NVIY 2
VIDIVD NTYY KDY (1995 7290 ONT)) NPONY DY) DINLY
SPYA NN PN NN

) (NCRS-TR55) N9101n 90N N2 IWOND Ty»n :SCS 1m
NN MY NOY NP0 D) NN I TIVND 11 TN (5.3.2.2 Py
JANPN NNDN MYNNNI IN,THPN-I0N DIPY TINK NRINITN

NIIWNN DY DNV DXPONI NVNN DX NNTH : SWMM Y1 .7
PND NN DNINITNN NN VNN TN DONINITIN
VN NPYAD NN N2 INNRD 1N 199100

YV DMVNIAN T (DY NNIYIA DMNMYNI) N VIV DTINNY D33
SINAND DM WIDdYN YIND W 10  NIOR DI odTIn»
DY0NN NMNON DY DDIN STINVNY 53D .OIMT DN JPNINY
DYNINA DOYANY 1) T (DOYD NNOWIL PINKRD TNPNI) DMOHPID
DOXNINY DY DMVNIAN DY NNRNN NYSINNY NN NNT 00NV
NON DPD DNY OPX YN DNM YNT MY NOX ,DPMPNN

.DYTNPN DMIPNI

NNINITN DY NMIONN NVLYA NN DY INYIVN NN IWND 1IN DY
NI 9532) NLYN Y MIRSPD NV MPAO DX N2 INRD NN
NP DN PHNND W OO DAWN DOWVITT (NION
NNINITND NPIR/NVIR PN TIN OX N NOVY XN TIN DX NONON
N2 IUN L (YITN PN DY MP DN ToNN NN NNINITN) NN NIRINON
1PN HY NI .NMON YT DY NNINN NIV NP0 NN INND 1NN
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NIRSPN NOWN NPYAD NN WIND/ANND/NNAND NPT NIPIN/NVIN
NN NPINITN NN NN TYND DR PIRDDY PN N
20N NN NN NMDM PN MITNA NMION

YTIVYN NAN NMY MNDN IXNN INN N 1IVND MLV 5.3.2.2

MDY NN AWND ¥ DN PARWYNY NN NN NN AWND Mn Dy
NPOVONI MIAVNNN ,NTTA NNDY MONMNN NN MOLOY .90
PN P RSPT N N NN INSIND .OWIN NND MIMINDI YPIPN
SV MN DOYNIN OMIYN NN N NYIAPD .NMNDN O DINNIND
123N D02 ;51997 ,10W) NI ) MY MNDN DO MmN

(2003

27NN YPIAPN MIOWYO MWD D DY NNMY DTN : SCS NVOY N
»OY9NY NI Yy .(NCRS-TR55 1 ,Soil Conservation Service)
CN = ONIPIN) DNTPN NYIV MYSNNI PR NN DNIMINND
VNN STV ,NNPOIM YPIPN IR 9 Dy (Curve Numbers
DY NINN ONTPNN NYAV .NNDN YT DY INNN NN N NN
MNIND DIRNN INNX DPIN 1971 ,27NIND DMOPINN DN THO
3 (93-95 /1Y ,2003 ,172IN) DDA /) MO IR, NINT DY .NIND
NN I9WD NN ,XIND NN 22IWND DD NP DIRNNN NXIN

: DN DTN DY PIININ NIND ONIND YD

Harbor, 1994, ) 952N 7290 20 DXI5MNN OVNNYN -

Prince George Wwnhm (Grove et al., 1998, Lim et al., 2006

0>1TYN (Prince George's County, 1997) n>an MmxINaY
AM>NN DY

JINY DY .IVND DOVP DPX DXIWND DIWVNTN DN -

MONNN IMND - ITINN DY DNTPNN DY IPNHNN TUNI

CN OTpnn DI M) ONNNY M0 ROND ¥ INIRY
.(Lim et al., 2006) NV NPOOIND
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DOYNT DPNX DDV DTN DIVMY DIIWIN DXWINN
MIVPOR P’ MYNNN WINAD ONIIPN NTNPH 1IN
.(Levin, 2001) >V TIVO

DY NYIAND GN) )12 NUHRNYN (1997 70U 1INID) IIPNNI
.1ON5 ) 12 NXI MYV

191225 DN SCS TN NIIY DY NI IVWIND DIWVITTN DITYNN

)PNN PNPOIN 0I5 INPON PR DY DN NOIN

NNNN NVYN DOY (NN IN SNNOY  ONIAN) PN NITHN
NN TP APINN P

YPIPN N0 9-0Y DONIMN MYN-ININD PRD NPIPYN
IN ,VYION IN ,)IVIT NDIDN) POYY NPOINN ,NMPTM
NN L) DINY IN L RYUT INNSN DDPDN NI
IO’ NVY) NPT DIPDONY DNLY DY "D’

S (MPNYP MNDY VIY,INN DI NX HNONN

NOVWNI NPT IINRD YN OMINMIND MWND ONNX HY DN
PN NN (1OVD TN

: DMV MM NOIN

DY DTN NMPNA NMO DD DY (117N 121y) DYIN NIND
DNV, DIW)) DWW M0WN DY NN MDD, MTNN DY
NNX DWW TN IN (INT) MINY PRI OV TINNN (YN

; DYMIVIN TOWN NN INIT IWNIN TN TN IN

MMIN NNPS N PTIIN INNRD MONPNN DWIN NMIND NN
JVYPY NOVXYL) DOV TN IN NON NNNNND NNN DD
s TN NTOD (NDIRNN

1N, MM NMT DIVANND DN DN PRY DIPHNI
T2 MMND PN IOND) OMNY DV ONMA WHNUND
M1 N TUNINY MDD NMNOY MY
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: N2 NN WD

T ) STINN DDAV 2-DY ,MYN PR 930 CN OTPN DI -
; (ono
!

NN ;YN PR IID 57NN NNONY OXRNNA ,INN IWN - -
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NN Y DO PR N2 ND DIPIINM NHPYY MY)IN SNV
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.DYPTNN DXNVYN DY DINYNN NNDN , 7T



019 YN NION — NN 178

151 CH2Mhill n1an : British Columbia YW 0% )81 Y1
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YV 00X DTY NV DY) NLYNY D) IPNN NLYN DTND
(PDNMDN NN NNPN MY DWOHN NNXY  MOVPY NN
99NN WD NYIAP NPNAN 7IPOVIPY TPIN NOOY Td NYAPN)
SNNN 25NN NVY IPIN NTIN 21N IYRD DINN DY WHINTH
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DOXVNNYN NONN MXIT DI .HIPNM DMIN MDINNL NPNIN D ,J2IND
,JPNIN INDND N2ION NN NINY 1PINNI NNNMDI POININD XIT2 DA
DM YARYN DY PIAY ONVIVVLON NINN NIWN P2 NINNNN
NYHNHDN PIOND MTYN PON (1234 N/NHN) ONIN PYN MO
MTANR NPYIPH NITYN (XN HINHN 7NN 1DIDN HINNA NDINN)
(DN NN NN NP L8N ,MPN-NNY ,NNYY 1IN DD1D)
JPMN MNINND DOYN YIIN-YIDYA N NP 0OP)
IPON2 925 YIPDI NOX MWD .IVTN 71)22 N DY MANNN
MONA NN DY MDY TPYUNRT NN IWSNY) 1.4.3-1.4.4 DOpI9a
NI P92 MNDIN DT INTD MNOVN .(ORIWI MINPY ONINND OININ

(7.2)

(1959 ,0977°uN) OMNIN PIN

LN 2PN LN7IN YD NN LINODY INDD D9 W DN PIND
PINM OMIN PYN RYNA NP2 PPN ITONN DX NN NY PNy
AN NPT NYIAP TIN ,IMOYI2 DI XY NN PTONN PR
PP ON XIN ONIN MNPN 975 ,y1IP XIN (2002 NDION) "NOND
MPM MY 53D OMNIN MNPN IR PTIN L(PIND 1 PYD) NDNN
N DMTOM P OMYIL PA ,DONNN P OOMY P 0NN
IN TN DN DTN IN ONNT IN DY OMNINY P2 0PN
NP MY MONMNN 1 NYYI O NP N MATY ,DOPIaD
NN DTN D 2»NN OMIN PIN ,)D DY 1IN 1909195 P9 XD ANYND
DMY N2IVYN N2 DI DN XIM ,NIDIN) MY INVIIY DDA

2790 MNIPY OY THN MPA DIWN DMV MY 001N MNPN NN

901N ,1965 NIV 1799 Y INNAY DIDIVIN NN 0NN PIN ,ODIN
10 0 NITNN DY RYNN DX PTONY TYNY , TN P19 DM PIinNd
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MIPOYN - 12N — N OINNN I YPIPO O NITNN TITY .DNNN
nYaAP NI1NN ,PINN 190,09 NITHN N2 IPY TON TN 07N
D) OOYON DY DNOYON MNAY NMIMIN N NN DM 2NN PV
NITNM NPVY OOYINY OITY DNINNN O NITNN 1D DT
NN NYTNN DI )92 P20 PNDA DIVIN NINY NN TR ,DNNP DY
NN NITHNY , 0N NN .DMIWIN DY DMINN I¥NA 1N NIPNN
MND NV NPNIAN ,INNA INID MNP DIMYD NN 1IN
PIND P2 POND DN Td DIWM ONPYN INN PARYND DY MIN)
NITNNN MDY IR PAOND ¥ AN DY TN )P NYIAPA MY 2PN
9272 YNNI NAY DMNA ,TMIPNN MYIN 1D NN NDIPY

YPIPY Y NI PTNNT NONX IN IMN IN NN DNAY DINN

VIV DW) ON HY DNDYONT 21N ONMPNN DN PN ,TO5 M7l
DV D NOANY JPNN DPNY PNIYNN DTN TN L,(OW) PNP) DNA
,72 MM ,DMN PIND OXRNNA ,NNPN Y 1D DYDY Haph arn
NON NNPY DD DTN ININ ONX .7M2AM NONN PIND OXNNA
DN NON ,WIDOYW DN MVYY D107 X XN ,DM) PNOINY JpNNn DYpm
P2 7Y DO MNOIIA NON NYINN .OXIN XN Y 10D Dp
NITNND IN DY VINOIWY NN NN (NINK I TPYOIR) YOP DTN
PN NON DDIWIN NIDN .)9IV22 NN 2PN NIPYY DM ,YpIpD

D12 NYNI N2 NIYINNN N2 DY NNPNY

DIRVNN NN .YWIN 09 PIN NYIRD WIN NPND Ty 2006 102
VINN PIN2 PX 0V DIPY YPIPY M NITRN D00 v
POTNN PIND DRNWN ,DXWTN

NAVY 291 NINNN PN PIN

NN NN NPAN PN NI N'IN WIDdND TRND SNYHRYN PN
MY DNV 92D VI NPNY TNSNY JWPN PIN INT .NIMOLY
925 DMIYMIN ,NITYN MO0 NXR DOWNDY N0 YIT NINTNN IPIM
0ININNN INDIVY DY NN PINAY NTAIYN 1Y .0NOY IWYN INY
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NN A DY NAYN NINTIN NN ,0%AN9) IDY 130NN 92
2795 MHNIPY

NYRIN .PIN2 DXVWITIN DPMNND DNPINN PN NIYINN IR YN
NV, MNAVYN NNNY PIN XY XIPMY NNXI - PIND DY ON»NN
PN NOR  UNINND DXIMN DXNPOY MNVYY NNIN 12 INNLY
DIPND TN N PTNNDY MNYND NN N7IN 1D, MASH NYIMNY
MNYIYN NI DTN PVLPNI YN NPNA 290N TI) IMININ
NYN NPPINN .MPIYI MIAND NINPD , DY NDTY MV DY
100 MW NO5YD NITHINN - PN MIPMNN DY INITINA PO
a2 D9aY DOXXNYNN NN ;OPNN DN DY NPNIMN NDIN ,NVIN
YINIAY [ TI0 G0N LYPAPY NYINN D) DIPND MAITIND MMIYan
T95 ONYNN OWOY NPXN 0P 0 HPIN M NN NN
DN NNV, TN PN NOIWN P2 YNNI PNIAN PN PINNY
DINNA YN ,TOMPN NOWN PAD PN IMYI DY 1MODND
MO9¥NN Pa PINA PNANY DN ;NPMIPH NIV DY NPINKD
1ISPN MNPN )IMNND NXR PDAD NPMIPNRY NPNIIND
2515 ,M27 MDON NMIVPN NOX TN ;109992 YINTH DINNDY
NPINN DYIN NIPNND MAXPNRM TINIDNN NPINND NITON
SAD%ONY MDD MNIND NHPN MNVYAY PNYAY UMY — Hwan
MMM D PRI MIND YD PMIND ,DMN ) M 13070 OIpna
YN D510 NN MNIPY VI DY TINPAN 1 IUNRD ;MPD
TMNOVIYN 1N 127 PON YINM  AYTN 7121210 IRXIND INN DV INTN)
YONN NPXN ,IDD (2004 ,NPTNHN PN NYT ) DD DIWNINND
NP PNN ,PNY ON DD MOLND OTRD NONRY YD XNONN PN —
L AVIN 1OI2Y0 IO DT PIN 5 DN XN NN XOD L, NIPN NN IN
N2VYN) NITNN NOYN 1NN AN NN NPNINY NHRNNA IUN
TYOXY IPYTIND ,NTPIN TONN 2NNN ,NTNN DYON’d AWNndnY
A2 0N DN NN N DX TPON MOLND YN (NNHNNN WD DY
VNN NN DM NNDOY NIYIRNDD N0 NXD XDMNY YON
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OVUPANN 0NN HY 03911 01PN DMON PPONY W PN
VINNND MIYARD NNPNA DIONNY IN L1795 MNIPY NN WHnb

MPND POYYN 9359

MONA DXPOWN NOX TNPNA POMPNRN NOOVN T NNONA D)
LUNTY 079N NINIPY DX WNHOVLND TYAN) NN, 1IPMY DH) 71D
D>IN DOWNYD) DPNPYN YN OPINT WHNYND DINDNND NN 1D
DYMVIND YD NX XOND >TI2 (D30 NNN PNIAN Pind) H51d) 0NN
DTN MNIPNN 12 PPNNDYT NP MIND DN MIANN NN TIOND
;0797 MY Y MISN .DH PNODN DPYY MDD Y751 NN
NYND NN O1PY PN , 09999 DY YWY 01PN BP9 NN
DXAVIND NI20M TINN HY MOOIANN TIN L9099 19IN2Y NHI9THa
M) DIMNYND MOV YPD DD ,0MY350 DINIIN W (oND 7.6 )
T ,MPNN 925 NPXM 722 PN NOWNY 9N NNY .(7.2.1
IMON NN DY NN 7Y XONPIND NI MPYHN NN MOWNINNIY
NNIYD IWIDID NPWH NYIITY VI MYID TV T NPTN MPITNN
,IMPIAN PN NYYNA NRYNIN N3 THPNA ,NYTN N33 NNT
;092991 NY SPINA YNNYNY 2IVN 0PN Man NLYY mMons
M DINSN 0NN NOVN MPIAD 90N NAIY NYvanY Y793
DM DY 172 991,700 Q0N 09N PN ,YIND NN

D22 NIDIND DOYNNN DY MPNN 2PND XDNINY IWIN ,DOUTN

DYDY MONRD VNN ,NDNN MYIIY DXNINS DNVLY) DNIANY TUN
ONMA NN MNIPY DY NYHON OMMIPN NY OPIN MYSNNI
YN .02 PNIODXNT DN PNPYN TN VIO NITHN ,NIMOND
D9V PTIN IOIND NYTN 717120 DIPIRNND OMVIVYN DI PIND
DV NIV NIDND TINNI PNXTTN 19IND DDMP D’NYY DNINI

.D»VIADIN MMIPNIN
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1995 MTYN MINNH MYSNN 17990 oM 7.2

PMPM NPIND LNPNIN INNND NPIDN MYNNHNA DN 1O
PN GPINN MO ,NPMIPNRN NPINKN NIOND NITYI MYXNNIY
VNI PNION DY IWIdNND NPNY DI 23090 1IN 12N NONN
MNNONNA NTY DYOPA ,NT THDN DY NURIN P92 .XNIND DM
DAONRN NNV WYY 125U MDYIN NN NN ORIV NN
YO 0N (1.4.3 79) MYPYM OHINHDT PIONA PIINIPY N7IN DDOPWH
NIASVN THININ INNND MIDN /234 N’NPNA DO NYIN MINDNN
920V NN PIDYI RY SNONN P91 T (1.4.4 1) DN Pwnd
— NNOIWNY — NN IYON TWUNID) I0N POTY TUNI XON ,TONNN
NN OTPY TRND NDNM IUR ,0M07IN DIRW) NYAIN DOV ITOND
NPIDN MYSNNI TIDM DOWNT DO DNVYNIN NVIYY : DTIOMN
VN 2999 INNND OYATN IR NON MTY DY NP INDN
DN MY IN DN MK NINYA TIDM yIn ,NrIn vindona

:TNNIN NN PONNY

D952, 0NN YV DMYNIN DXMADVN YO DNN DM MNPPw nHYon =
;PN

; TINN MO MINK NMDNY ,JNION NN NIPMN PN NOXAN =

;M) NYTNND DXINN DY OITINNDI ININ NN TNNN =

9N MPPA) NN MNPN NYIAPY ONPNA TNHNN =

PO 92,1901 HY DINWUNID DXA5UN 11 YNN 0 NPV NYYaN

DY DMYNIN DAYV 72D DD MNPIY NYYON TOND NN NNNONN
N2 VNN PIDND TYY PINNRN NNIN I ,PMNI 552 [, )NONN
PY P2 NPIONT NP NADI TNXNY HAIPN DY PN NNOYN
INND P PNIVYNL DINDD DD MNPOYY NN I2TH MYRYm ,(v7an)
.DX978Y) DY) D510 VPP YTV DY MDIDIN NN NNDINY
12NN NONA YT, 1NN TOM-Y NYNT 234 X7NN ,TI0 NMTA
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TIDNNY NP MY DY NYT AN DDA INNRY P N2 P ,N10N
MAYNNN 7PNN T2 1D NN NNINON (8.1 PYD ,3 PI9) »NNINN2
NNITHND 7N NANINID 1IN D92 NP M) D) Mporvwa
Y991 19N WITTH 2IWN ) NDIMY 2D 19 DY KON .35 N’HN2a
DV DMYNIN D20V 72D ,NDINNION DM INPIY DY NHDON N1
NN ,TPNVIVVD NION NMIONY DIWIIY A0 TIY , AN NION MO
TN PN NNV 59D, 1PN TIND ,TOININ : NONN MNI Yo

YN

SAPMNDY FONINA HIIPNN NN 0 POV Y YNNI Nbbon
DY9NN MN'A MINMNY DAY YV ompIn nyap Yy wavn
YPAPN SPY NYLYIN MININND Y ,(MDP0M DIYAD ,NMYYN)
,DINN .TIANND DTN DTN 1I2 VIO TO2) , 003 MDY
DYa D9 DXAON DM DNAY NMDN DXVWNINND XY HNIWAI
D21V DMNIPI TUNRD TPV, MINK MPTNI NNPY MO ,MAND
MONN ,97N o2 MANN MYNIND ¥INA D) DYIN .NONN YOV TINA
SOND MY YNND N VAR .DYTAD DMDODD DOPY MNINND
MAYNNN TN LYPIP DTV DWW DY DIPINN DN MYSNNI

LDNMININIW DOV

YY 0PN NYAP DY YIAVNY DINMNIN DM SNNPIY 198N NNIa
DONNN NN NV 1D ,05WrA0N 39 Y DININS DY DINLY
N IVARD NTNA ONVYD MWD NN TIWnN N Pon
799179 NNRNNA TIY» DXV DY) DOVSY DY DINON DNMIPINIY
VI MNPY 0N OPNYD ,D0MY 1N ,IYA0N 29NN -IVTINN
DY NOVND YOON 1D NHRND .OMMIPHRN DY DN
DN 1°2) MNPYN MIN N DINND  MIANN NYNINY L, NPINRM NNPNN
-NPY N0 MVLY ON L(OINNN MDY NITHND DN P NIPYND
oY NVINM DYIN .DAVIND YW DMNN MOND NNINN ,NDIND
TY NN N NON 0N ONPEY NYYOINY TO2 MINM NI NNNNN
DV X TIMND Dpnn AdwN MIY) TOVn MION N INND
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DY OIMNYNIN OIRIVINNPN PNIONN I PON INNN NON (NP OTINN
Ru)iplary

YTOIN 920V DM NINIWN 11732 IXVNA NON MYTY DY NYMNN 2
SVDIPNN NIOND T DN MSONNN P MNOYNN (1.4.3 M)
-T972 MPOW L(MINKY MNX NP 7PN 19D) H7IND MONMONN
nLY v X% D32 PRYNY M2»NNDY DMV 1M SWNINI P YOO
M NN PYYND DM TINND LYPIPY M NITNN NIAYA PTM N9
DV DIPYN NYAPDY NYDI PYN NIOND NMONMNN 12 PN ; OINNN
NYMN) NN DY THIINNDD DTYND DM INPOY 19-DY YPIP WY
1I22) M) HY 120D 51NN NPOW NYPN NN VYN NNIN (2004-1D
2 Oy M 090 MY 0) L,(NITRM NNOY IR/ DIIIYN IR
PO AR MIdN PONY NVMPHRN NMVYIN I DWAIT N NI
DY PYTY N NON NPMINA WYTH ,NNY DY TN .1MpPHRn Myl
WIAPIY NNRD NYNIND INONY NADI ,NPNPY NPIDND NP NID)I
,IPIINN NN P 97N NNXDNND TN ,NNONA YPIPN YTIv»
NTYN NN YN 72 NPHONI OO WY NONYD ,1ond
AND OMEONND MAY MIAIPNN L1090 HINHD DY TOIINKND NIONN
DN D35 TNNI NIPNY AR MDD MOND NYIITN NIANN JWRI2
DY 1NN MPNN NP PR DYID ONYNNY AN NMON ,MMINNN
NIMON NON NPNIN :TIN NIN NN TNN NOYNI NP NN
AN YOV NDY 591D PYAVN PINNN-ITITIN NN MIAVNNND
DMPN NYN DI .M ORNN NN NHPN WININD MOTHYM
a5V P9 OV NYYI HIPNIN NADI .ANND NMON DY MYNRIN 2DVA

.NVMNM NXIDN NIDN DY AN ININDN

PIIN NN NP PN

MIN A NNX RS NTIPID IPINNN NLYN DD NX D310 PN PR
NN DMDMNOM NN 2} DY ONNN ONIY 0N DY NP
-DY M0 N DWND — NPYALN DN DN N1NIAN .0 DONIN
NNMP NIND ,NNT MY .OMODNNND MDD MYHYN PR — VPP
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DNMNN PYUNRIN TUNRD /OWNID 7PN P HHPVOMINIONIN NTIN
MNOPNN TIVN YT TRNIN ONPYN NVYO NINHD TN VD
,OTPI0 NN DONPY XON DALY DN DIV NIVN U IPIND)
MWIPON MY ONMNN MNHYNY T L(MPXOPN MYPIP 1YY 7102
NTI9N ,INDN DD .TOMIPNRN MYIN YA TPIN YN TINa
SITNN POND ORNNA N2 NON NYNN N MDVIVDIINTN
M0 W MNNY ,NR-DDI AN NNON DY NNION 2PNNN PININ)

(3.1 P9 5299 79) y1P»NRD NYPON MNON

MPY NON P2 NDOWY OINOND NWIT NPN NMNNY 234 RO
MON DY 1NION 2ND NININ NN LD MDIYN DN PAD M INN)
NNYINN 7Y 923 IWIN,DXDN)2 POV T NXZNHN DY 3 P9 NPIN AN
772 v .13 2N 21935 X531 ,NOWNNN PV 119)2) PNIOND NININD
TION IN PN AN NMOND ONNNA 1OV THONN” MDY NI NPNN

(1.3 Yo /N NNIN NIDI L3 P79) 7NNV NN, THINN AN

IPMIN MMV IR MASNNY ,NPNIN NIV MNPINY NN NNXINN
$)YTMOND NX NITARN (D»NP2 2 PI) YN IMYN (1190102 11)
ITYN NPIND NPIOND NN MNXN N ONNPN-17 NIV Nl
oY 112 ,DPINND MIYNIY XON ANNN NHNNN ,NPHN MM DY
NN NINYIN N999N NN NININ ,)NPIIRD HVIAYIN NPIN NMNYAY
NDMA - TNX 19 : D YNV P NON NIDNT .MHWYINTH ARN NN
MTPRNN TN ,0MIPOY YPIP ITIVM DIV Y 1YHH MNTPN
DXNVLY NN DI, PRN 22N DN DXNIND DXNLVY P NINANI
NYPNIN — 2NV 19 ;T NINN YVWADY PRN NYYNIA N DY DMNNID
MN HY DMVNID ON 10N MPIODY ,70) NPINDY DN NPNIPY
D19 ,NOND NPION ITYNA . PRN 72N MIN MTIPIA DI1dN 0
,71ITN TNV DN DXNVLYI MANT NININ DAY DIPNN YN
DV N75% NANIN NYIT 12T OV 190D .1YYNIA 1)1 M’ Py
DONN TONNY MYIDN TN NYNID YWY ,TNNIY HIPNN MOIWN

STND 7T MR
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NPION NN DNIAYY MINK/DNIND M) P2 NINRNNN 10N
DY JPOMY DX DOWNHYNN MNAN A0 ,NMIAM IONN PN 29D
YPIP YTV 1NN P2 NIPNN DINOND DIYNN DY YN 1P NION
199 OMIPOYN DNINN TN NI OWNONN ITYN .DPNIN OND
YN JTIND - DYDY — 1NNV, NP MNON WNIND ONIVN TINOY
VIDW) D20 ,0M)PNN LW, NPNYNI 1YY - 555-7171) ,0TN
ANYTHN PN MV DNO51 DMATH NV DPPNN DONN
PNYY TIHIND TIDNTA NRYN MNN NOXRND NP MNTPND
NIST TINKDY NPTINKD INNND NON NIDN NN MM YN,/
9PN DaAPY NTYM (2002 2990 XX PN MYI) (29 N1V ,2 17HN)
PN NV VNN P DD PMY IWIT 1T NN MDD OVIVN
1157922 OTPO W, 05N MIND NNNMN NMION ITYNI )OS ININ2
NN Y9-DY) OHY INKND NONMNN WX T 1N NPTHINKD NMIDN
NAND YLV NI INIY DY DIPMIN) NYDIP IWN L(DM9N TIvN2
NO2D WRY NP OOYAN NOND 1IVIVVD NON P OINN NYIM

2 NINYN 1)20) NINN LWHI NIAY OININ DINID)

93 DHYTNNT DIININ Y SHINMI KNIN 99102 798N

DTN >THND NXNPY I XN NN DY NPIPIN MNONNN NNN
101910 Y52 PTNNY NN DININD .YPIPY N DY INITHN DX NI
NN PAYN NOIT NITHN DRI YPIPN DNAY MMIPN ¥ 2D | ND
DYNN NITHNY Td D2 DINNN MDY IN ,PNINNNY DD DI
NPN ,TOAY .NITNNND MYIDT NANNN NINK NDON N ,MANND
DMINT DYRYY OMIXIN MMIPNN DY MYAsnY mon 001D

MY TS

9272 ,7252 TOINYRIY NYMN INNHNY MO I2VTH T IR
VIR NYND NPOSD MM . PTNND NON /NINI/TRI NN DNAY DIINN
— )2V 9N INNA NITNN NOND IN PTNND NVINN NAY MPIDN
ANOND DINON NYNND L,PDINT TN YOP NPNY D1 — Hwnd
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WY DN DNIND WPANND NNYP TN ,INNRD TINAD NPYTa NYIVT
DTN NYHOS NN DA

234 N7NN 5310, 105NN MTOM NVOPI M) NITNND D7IN NXINN
D910 9N IV ,NPMIPNI NPHIND PION NITY NN NPNIN 1)
M NITNN DY DIWND D2IPN NIND : N2 NIPY TPOX DN NPMISONN
7D DV ,DNNN N NIYYN DYDY DM NIYTNN DY Awpna po
VYN IN) P MONMNN D73 NONN MITOM DY NITNNN MINDNN
(9NN AMNMPR 1) YONM IPNPNR NN DNNNNY MMPNY (P
MO NNN (AWIN XD PYTYVY 4 PI9) /234 N”HN )T DYDY DRNNA
NN .NITNNN DN NMININD NMNINRD ,7OINN 2D MY NN DY
NYTNN DAY MPNN DY NITHN DY NPIDIN MIVN NXMNINN 1D
212N NLYA MPPTI MAND NNNAN DY NIVHN NN IPXYA ;I HY
NIVNN NN DN NOWN MPIOD MOLPM NN PIT NIINN NMYNNINI
N74N NN NVPNVY MDA DIV NN TNSD NITHN DY
NDY ,D9°1NNY 9UIN PPRY DIPN Y93 ¥pIPY av) M INNY NN
INNND NPIDN DY .ONND N WIND DMMYY DAY DIPNA PI
IN DINNN MO NP0 PRY DIPN D275 ,7°02ND DO NONN MTYN
M DY NIVYYN NIVND ON P N PTNNY NN AN  NPNYND
MPYN OV P77 DX P2) MISN MDD MOLPNY DX Pa 0NN

NP NPYY N0 NN DINY

4 P9 DY ONONN DO MYXINN MANN YD IR NY wpna
9325 2NN MN DI NI NYITNND NPXI PR D MM 234 N’HN2
MYVIN ON ,NIND DITTL MNIPN D) ININ DN N MDY VT DXV
DINID YD DT D) MPNR DY MDD MNWIYN 2N DY DN
PNI2D 202 Y DD 2NN L, IPNIN INNDND NIOND NONSNN ,N9NY
INAY DPIN NI 17272 NOUDAN TYUN NI VINIWY MNIWIRD DD NN
DI8Y DY) 202 .0MPN DX P DINPN,DI8Y DY) TN NVTHN
990 OYIN INKD ,MWN D TYNI DNYPD Y97NN N2 DPINDHY

NDY-DOMHY
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NN MIAYNNNY ,INY DTN MDINIWN MON PIND NN NNXONN
VNV 19D ,NTNNN (desirability) NS NYIAPD DNPIVLIIPAY IND
.3.3.2.1pm

195 MPODI NN MNP NYAPY DIPN T8N

NN PRAYY TORINK 2ANIND NONT MTOMN RO DHN MDY
DIVN ,NT THDNA YPITNY 112D NN L)-9-DY-GN .D0WOW Namoa
AN ORY N9 LYPIP YTIYMOY DRNNA NIYAPIN NPMNL 121 THY
1NN VONND HHAN DM OMPIVI NAVNNNY NP2 MIDN POND
NN )ONY ONN NVYY NIRNND 19NN MNMD) NN MNPN
MMNPN NYIRNNIY NIV (3.4 PYD) 3 P9 920NN 11272 NODD 1234
1920 Y W NONN OONY OO ,DIIPND YPIP ITIVID NN
NNTNN IPAN DX .NYD NYN MIDTYD YWY (NNYNN 295) 198 NI
DV N2»NN NPPNY 00N NN MVNLY OTPD ONN (2004 NYT)

P2 MOIYN

02PN NYAPY NXANY , NI NIPN ATAY WX DY DI8919N 1IN
:TIIY DAY MY IWITHOY NN .ONPINND MITNA J29P1Nd NP
NYYI55 MIIWYN D15 ,XIND D2IY NUYIN DX JNDY IPO - TNNRD
VNN XJN VI NN, MAXN PP NYIN Y MM NMDY SV

.DMYIN) DIPNN NION - NWN ; DIPNN NIDN NMINIAD

,PPADY DY) DY MNVMN NN NX DDA NIND ¥ ,5*Apna
,020NNN SY DVINIYI DXNMINI DPNPN DOMIN DY NDNND NN
NYNIN NN ,NIND ONIND DMIXRMND DMNWON DD WNHLNID
TNPNIY L,DHTIND DMVDYVLD 2IVWON DO VIDOWN DY MANHN
D) YOTINMDI DINNY DY MNONN DY NOOWVIND DNIVWIND MUYD

NOVIN NN NONN DD NOYINVY TI,NIPON

NO PPN OV NPNDIAOM NYNIAND ,NPOIOON MOOVNN
,DVINN NN OXHD1D) ,0°29 DIMNYNN DXDINN .INPA NPMYIVN
DY YUPAN NON D NIY ¥ .DMINNY ,MYLIIAN MIAN ,IMVYIN
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NAND 919 DAVIND NNNT DX DOTHND TYPN HIPNN MdOIWVN
NP2 OIMYNYN Y90 )1ODND

002590 MMEPNN Yoya Hv NvdnH 7.3

IO (0791) DD YWIIT ONPY DN DY WD MVYNI DYTPN ININ
MNIPYD ONNNAL,YNIADY POND DI NNINRND NIWINPNN MDY DY NIVON
INTIN MY qLIV 1PIND DOPOIWN ,MINXPNN DY .DYNINN
LN Y9I DMNPY DMIONN ,DIDIITN TAN T8 DN ,NT THON2
,DOUID YOTINN POIND W NON UN ; IPM DD OOINN IV T
290 INR PYINY TOINN ,)1IDV OWIND .DMNDIAD DMIONND ,)21D)
IRV DXTPONNN DNTIN DMINNL NNPNN ODya DY Y0010
00 YT OMNTIN MIKPNRN DY DDPY ONXPNN TIONN VD 19N
27795 MNIPY OY 1NN NP NDIY NN NS 1Y NYAPNPN NIVINNIY

MNPY - TARN : DXODN DYDY MINPNN DY NIVYINA YITIN NPYD
D95 NADIN - NVYN ; NPDIDI NPNNPN MY/ MNNDR/MNITIN
IVINPN-2T NDIYI NIY DOV ININ —OWOUN ; DONINPN

AVNNNY DIINNND DPX MINY DY ONINND - AT MY
DXIY» DIPMI NYIP DY NYURIN 2OV KD NN D MDIprva
DNINAND DX DN DNN DVYN  .OMIPYY  YPIP OTWM
MINAD NIND WY DMVYYN ,009N) MY 11D TIN DIPH/NINA
DYDY DNIPN KD .TONPY MYTNNND N 50D YA >NIpm 7
TWN2 MIMIANTN DNIND) DM DNLVY DY NDMN NN DINNND
DYNIANND DPIXVYN DX POY  WIAINDY OYIA0N ININN-VITIIN
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