WAV 5L I 0yl cpided 0593 o srumsds bano & ybolso Al
WA/ /WY callio el o b
WS/ Y18 allia by dy oo,
Y14 - YYF olxio

Ol g o 98 Cag> (5 50 Fblw 33 992 90 (SD ) priuins COAT (w5 9
(1519 oyl ya 2698 390 Axdllan) SWMM 5 Jowo oS & oT zHo!

T ystom s Jal> <" ot stoale i 59 (o3t ¢ sl 3936 Lo poMe ™5 i o (ylo 3T haw

ouS

Gblo & pb o) (55,9l Gbamo (WEL Juud 51 b o adlo slagrmo) Jooad 9 (il e (39381 59 0 S b 03950
b 0Lz e et Sl ol (nf A5 ilond Adgo (Sujglgsuan 9 (b Oluogas 9 39lsdi00 005 w8 p Seel (FeSun
anllian 350 aiibin ol 0338 s Jd 51 (Ko Joy ameid 0 adg> (5pdydeki B 5 (Sl il Jol> Of e
3 gl b a5 wad e (lid byll § cul ©d,F 418 S oSl 40 g il Ll sdguze 1O Oyl b e
e GBS 5 gy ey B 53 blige az gl B B )k ol (SiS Slly) ol ee o5 Swign (0 £589 @ (BB
R3eh G hgdS (i gboly Seki Gralilyy (bl GLaiy (ezed )l 5 " FleS anwg” g7 (oo S,
GleMbl 51 oolaswl b .ailosls Lis 295 o ,Slos g Cawl ool oolisiw! CulloagSS (43l 31 oolisiw! cpizmod 9 (Jows ) loaxl
9 el 3l g 3 SWMMS Juo SoSay (g3budin 3 Szl Hlol g cailin B,59105 (o0l (52,15 add Juud 51 29290
asg> 55 50 Sllsy Eol olme dlw 00 iS5l 0590 b oyl e 39290 Coprdy b o sl 3 oud ko S 9) 55, %
D990 by & Commd W0 )d WD Adg> (5 paudehd Glime 3 Jolii huai 4 (29,5 Jxe JUIT 10 OF eyl yiSTas 5 wojo 1)

205 50 53lwo 55 il T canSo i 5150 Y (o (53lwopesd (350 & sy g ol il il

SWMMS Joko ¢ 505 pinew «lly; ¢S 05 dnwgi 5 (o o,y op i (oSS 1 guads” (5'5lg

Hashemi@eng.usb.ac.ir (J st 0k )O3l s 5 Ol oK1 ¢l jae i 03 5 lsbenl =
G.azizyan@eng.usb.ac.ir Ot sl 5 Ol ol (O o kg 05,8 latual =T
Pezhmanderakhshan@gmail.com Ol sy 5 Ol oK1 (Ss glasle s OT-0lee ¢ S &.u Smiils ="

Jalil_civil67@yahoo.com Ol sk g Ol o851 ¢ S5 50kd (Lol 5 T =0l jas aist g 2ils =



\VQV)L@!L\Da)utv:iﬁsajjécmla‘b:m;b\jb\&mdqw Yy

doddo

O e 5 il olie 5 La g (278 Cle b 45l dgt 5ty Jlo o (slajpiS 2ty s
03,5 SMig s 5 &3 & Sols w0y Slles el 0)ls 5 S Gy £585 4 el oS 008 i
ooliul b 1 wilosls plowl Slalllas gabg0 ol (855 5 g00nio (hiiadils i ola L jslite cymas (gl o
a8 ailed phl s Sl Jols Jlasal s 2ol L s e 595 5l 655> Cuzr o wilsn le)Sal,
b Sal, 51 S 5o 2D a5 005 patine SW)b I ol Gy, 5 (Jletat (Sajk e Cambioe el 5o
Osze 6l )Sal, 5" (e el i 5" Sl 68 Arug” SIS Sl lgioe 45 08 3 gy 090
SPosliinl (rizren 5 (Fumy loazil (piydel SlatedS (odx Glaoly Soi slaatsly (Ll laasay
390 dibaie (59 p sy 090 L)l plsieas olile O S5 cuzr ol gladoe ;o clagS o5l
ol hE ke s dallas

aba>de BB o] 51 SO JBlas Lo 10 g 00igm oo 589 40 olpl 50 e olas, Fe o vga aVlo a5 ol s asg5 L
VYA« 090 VYV VYV v L jo oo Ol o o0 Sl 4 Gl LB 8 6l Ol Ay ol
il s e g 6t g ) DS Dl e Lol ke ol 4zl 45 sl 0 5,51 U, 8)Llee
2998 9 (0,900 Jo) VYFF Jlo ole slo e sla o @ Dlgsion Ol Rl 1o 00 Jew sloolaz; (n Sinee
Sl L Sy 45 0,5 o,Lal (Lo oliwged) ;0 VYFO Jlw ole 3T 5 o5 5o (oyie Jow) 1¥AY L ol
S eoliiul bl oS anwg sla sy, drws gy0ml 51 dOYAD ol mlie Copae &8 ,8) 2ildS 1> sk
oo 42l o A gams baslyl 1o TGl slaazil b (e 5 (rdge slaaztl 5 (s ) CtlagK il
3l Sy 25 eVl & o 3aoes ol plonil b s 5 5Ll il o IS 2

e V¥l Bl o Sl i oS 55 s s s £S8) i S350 pndy 53 )
ol

e S5 slaghy, 5l oolitl b (e Jraw 680 plcas 3 )8hoe 09 Sl Olgise ) (ploals S 4z Y
(Bl 9 b« Sidosiee ladir (185 S 0 b5 (g JUB ol 51 08 dxugi (Supe S8l o0 )
§o,5 &l )| goladl g Sy 000

VU (5505 s il 5 0b5 con L bt 53 53 (Vo0 1) T8 o Ll )9S, a8 5 & p0m 3o 59
s J 555 (sl 39790 090 razmds ol ol ol (g ylial (gloazdge S 5l e S5 sl
Ol gl aaloo ol 05033 5 3585 azmti )0 5 ilidie pgd) 0 0ad (b Sleazd> (6w S o Ol 557
SO e 5 Loty ales oo S SelS asdllas 3,50 dibaie ;o 1) OV JSie (598 (sloasmsg> a5 ol

L. Prince George County
2. Fryar
3. Penniman,D



Yy

G Gble )3 3 g0 KA s oS )

plsl el DLl Copie Blate slaptanns g SIS Garwsi By 90 Slaa e duglie Gaine) ;0 (Audod
Byl spinow 4 Cond oS anwg g, sl 2l slea e as cul ol S ool Cewy zlo wals
"\*”L'(s“ )YOY"\Y&’ + o LYYYAD- UT 6‘)-?‘ S 4.1Le).u.‘ )‘..\.5.4 g 03¢ ).‘..QS LS)'(’(’"‘ 9[.3‘5)

Sl b b g, el 5 el g 4 (55, 2 a8 (i 3 (VAT) ol)fSen 5 LS ol
. » & . . v . . 3 .

Oygo Sepell 00Sas SoSme ailaie (54 et Sly; Sy Sln Funse Sl cn e g Sl oS axwss
il 5 e ol 5 Jodie clanl wiile (i ,0l5 e 5 SleS anesi lagis, 5l ol o a5 <88
BMPDSS 2 pos piass [0 gl sl 5 el 0als oolatnl  ordaws Gl a8 ol piass lgicay o)L
s ol (Hb 5 ilwatte 5 SR Sy e 9, Sles (gilonnd Colil aslyy (0l &5 (FgSne Gblis o
SWMM- Gz l> 5l gl aw Cod Cllgy pox> 9 by 5STas e Yoo A S0)L slaosls 5l eolainl b
5 00,8 duwlie pol piwcw IS 430 Plas b Ollg, 2STas JiuS Gaa L) 5 )lew 5 0l 4lee BMPDSS
P SrSpeeal by QB 6 (VYY) o es 5 olme ad st 0S4 b Olnse 4 )Sal) ploica
ls oy plxl 1y iy ldlas L Loyl bl awlie § @l b yig, SeSay a5 ol sanad,
oy 3l olgoe g el abd > o, clorcas olg3 soi |y (g, S a5 Canl ] 5l S a5 O g0 Slalllas
EPA- JI38le 5 8y Cz udos opl ;0 (VWWAQ) j5dlog o cwsb (olide 0gai eolauwl e slo >
5l Goyp (cuwlar Judod (Jae 4 (634,5 slosls alisee slasl sy (o U 05 co (oM Gz o )0
2 OYAY) elislas lawg a8 5 & jgo Oladbod uiored 3510 10 0als &3l (25,5 mls 59, » Lav—l st
ols Hlas (s O 9 gladazmsg> >l )0 355 5,50 5 Cpz glilEog, 355 slaJas I eolaul ik
Slwand 10 398 sla Jow 5009 o28ly sladl Tg 000 aslic by Jow oyl 5l odal Cwsds 3945 slocdl g 000 a5

4&!”9.0&)9.0%

Blaz (2o e ar g Ol S0 (B stz (5 kegleS Y alold 105 )l Ll o gBly Sl b
Ly s 5 gl e VoA L g OF YO - b OF e o Llilax Job o YA FA -+ b YA ¥E .

Ol e & @gizr S 5l g Oltul 5 8 Oleped 4 Jlod S 3l g OleyS Ll 4 3,8 Sl aS

dahaio ;o Olyls ol ) S @ az g L0080 it Lud lin gl 9 S0 )5 4 0y S (g LY

OVl g 0 alie Cppmiige) ol 48,5 18 iarle YPY 4l S5l bawgio b Jutes St

L. Haifeng Jia
2. BMPs



VWAV Sl 10 o jleh ¢z 0553 ¢ b James Sl blins alous Yy

bulyd a5 Wgh el oloass> ) @ A Ads> Cumlige Wb PG Caxdly 4 giludae 4l sl
b ablige g 55 s e «Slly) gy dore et Jolds Ll cpl 5 ally andls Sl oo B, (8
Ll 00l 0030 )5 aseinY S 50 a5 el ol el a9 3 AV @4 Ollo el ol i sled 23,8 Jlas o
A 5 Sl o 00les Ly 95750 ol g ablis b (s planes Sjg0 4yl Sl 50 (s lac] @ pins
00 JSET OIS oo el Coonnd d 4y ) 0l oS 4305 S5 5 (LSS g a0y, slapl 4y SaS gailBog, 90 5l Ll
<l ol @5 Dlez @lge 5l can )0 a5 205 o iie JUI g0 ol @ (Sl 5l Jols (s glac] 15T 5 el
Ol Se5d Slasin 5 05250 Sl U Slas! Joxe 51 Slare coloyy 5 w05k 5l ey 9Bl ood (S)L 5l Jol> adss
S IS8 @ St pele 5 Sliios sallyidy poe @ az g b Ll cosl oud 2ol Lo JUS ugi (i )0 00y 5 cunline

el 0 03,5 s g b slaTgds (gla JUIS (6,58 Uoe ¥ S 10 Cpriead ol e e

Li] i} Lh ] L1 L]
— A i 'l bef|
PR N, ISP OV BT (L Y PN T e W+ I
e T By R "
]
K
E;
E:
002 nt 0nsa 17 n-'i_
- ——— p— = ol Dogreas
i | 3 iyl s b
F i |—<—:¢#~ Aoia
T T T T
[.3] 52 EX] 4 B85

Oslegd gy bl y @lils liw poels pd8l (gudadiny 9 Ll i Cardgo ) SO



Yyv

S s 53 3 g g0 S8 (s ST

s s o slaT 55 (B JUIS (5105 1,5 o F S

lbu}'bg) 9 Loold
ZQU‘B} —h.ﬂ."
el o 03l L FUSS 0 SWMMS Lasgs oslizinl 890 oxbaw slocs s, 5l costie o5



\VQV)LQ.!L\D a)utv&éﬁsajjéewla‘b:w@\jlaﬁudqu YYY

RAINFALL ,
EVAPORATION SNOWMELT

Av4 S
I D | T
h 4 ] | E‘
P .r/xf/ ///f///é

RURRRARK

INFILTRATION

0o 42 o (ol s Oyt F S
(Storm water Management model users manual version 5, 2004) ;x.cs

w‘ o aS sdp ‘ ‘_Q)Lwo).«?d )»S‘d.> )‘ k)wu "Q}.ﬁm" ¢ ds&_J—‘ d;o.c- aS AQQGA t) QS’LQ) Lé(u ‘Q 5‘5>L‘a.w “—’L"j)
odd ools V i Aol 29,5 5l O j5e

1.49 5
Q:WT(d_dp)é S}é Q)

Storm water) ool Kice (55 Hloie N wihie ol S sl Aoy ) dasin (o,e W ol o oS
(Management model users manual version 5, 2004

GRSk -
b Sod codp wgbon bl (npj S b 9 JB 005 5 g ey e Gl 5l OLL e w4 e
S eS oLl @al 31 .S jee S5l Wlgi e ol oS b Sl ol ol O)le g pdidea Ll
ojlail 4y dga5 al By Jake Ojsopl e 0 g wale> L Gol galue Sga Dol wbl S48 o8 b
‘;wu‘w‘oé;é}wsjl})dwdsgi)‘mWjujb&‘gﬁufjjjda.ub‘ﬁmb}wwﬂo
Ol s gLl S asol ameds 0o YU Ll gg,8 slal o S S dg cud b IS jsbay o)l
e 2y sy, 5l SWMMS 18le 5 50 (,0303588 Glime gamlne sl Lxil o b o 2alS bbb
RO PRI S

Yoo
OF 9 (b9, )

Y T = .
ol (5 g, Y

L. Euation manning
2. Horton
3. green ampt



Yo S e bl 33 g e 2S5 s Sy iST w) p

SCS izie ojles g, Y

odwn 0,b (pl j0 oyl a4 s Cnl oal colain] SCS sz o)leds (g, 5l aS0) 4 ax i b gudow ol o
plod 52,5 b sl (28 Ghe) S ol S cblis lojle Lawgs oal &il)] covis o)leds (g, 5l o
e s o s a5l  DICBA (slonl & 05,5 oz 4 S g, ol o bl ok K Uil
GRS sady> o LIl 6 )5 i lgil 612 CN povie 0)lods S S (Sujgls e slaog 57 ol
Sged o3l i o)l el g O JS LS Sl Glsiion b 315 392

iy

(i)

Dhrect runoff (in)

L] & ] L] T
(i gl
Rain height (in)
i 0ylods dlolan (S!S o b S

(Chio and Ball, 2002) xxce

b2 2Lwgy -

Sze d JU G 5o o oo o S8 5 S o> Sl i Sl 2L Ghe) S 0l 2l
Wlsog, cbli fow ol galS 5 Jyu8 @ldog, qwaige ;0 o) Comal a5 wilio ploj 5 (o2l
wlog) 5l 92 ge Sledlbl g Laylyd 4y aiey O 2Ly At o 30 b s 5 (3500 5o L2 (s5ledoe

Dlbse p) Oyge dw a4 by b Bg) 0 pd plxl (Sodelg 0 5 (g jaue sl g, 4 Wil e

L. curve namber



W‘W)L@.db a)utv:iﬁs‘:)}:«@rla‘b:w;b\jbﬁwdqw YY#

\ .
b zge oLy, -
Ls: zoo 2bs, -
S >z 2y, -

38le s 50 oSl (S yuue OVolie g conl ouls eolainl S > zae g, 5l 388 gildas gl el o oS
4 a5 ablbiee (V) o) «0) () slaadal, L niege o (F) 5 (V) sloalal, L Siwgy OYolee SWMMS
(Chio and Ball, 2002w oawl 55 7 5o

aQ + a_A: 0 (Y)
0 X ot
Vg+ya—v+@:0 )
ox ~ox ot
10Q 10(Q*), dy )
——t——| — [+tg—— -s |=0
Adt AOX[A] Iox o(%-s)
oy _ )
2 _g(e-<)=0
95 9(s,-S)
—g(so—sf)=0 @
o oV _dy )
—+V—+g—=- - =0
o ox Jox 9(s-s)
fewled gy -0

o o..xo] \ J9A> o L)‘ M)f)‘)g sy Q)PJ@L“QZj) daxdllao Q.»“‘)J

L. kinematic wave



Slly) (i) 50 oolistwl 3,90 b b9, Y Jgux
(Storm water M anagement Devices, Design guidelines manual., Second edition) iaato

9) K0,
LD clacsass \
Jilos 50 Tolb ol 6,53 S oS sloasiiy
" slaoly
f .. L. i
Riydeii sl 1Sy, e
loaxél g4 90 d [N
o . z- .. . *r’l °)1:>'~.> Y
Cdge CudlgS b 0yusd 3
obb

USCCRIRVS A RPIES SN E
Sl5Ll slo azly § G (godls Bl o5l
¥ esran slaoVb

Ll il a5 098 el ploads> n) 4 G GaSs> Cambior WAL FSGoF Condly 4 (giludae oSl

Ll 00l padl AS9> 15 Ve A Ol el Lall pled (28,5 Jas o
lap)] 51y o o 45> (Sgpaed 5 (Safslsyned ( Sopd Sluogas 5 Sledbl 4 5l sjludas
Dgs oo 03,51 Cawoay Sl slasoil g & kel Sledlbl sy S 0s 5 el 68 sbaia jleslaiul

wilon 15 i 36 sods8 Sl (e 45 plaS ,a oS

L JUL Mol 5 (& oo o sog)y Jlos! 51 iy ad 9> Uil y Ol ot — I
w...a‘ W) ooﬁ’l LQ:JUS C)Lo‘ 9 (5"")""\"’ dLmuwj) JLA.C‘ )‘ o= LQMP);) )‘ ‘5‘>).' ul.sb) u‘).u.u A\ Jg..\} )o
1 55 0nd e sl sy 538 ook o ol US| 45 58,8 e caalie ) Jpazr @l ey 5|
5 Slls, ST ST i iy 4 Vo 8 GlaUSE 5o el anils |, Jod LB LialS bads> )

R PR 00)5—‘ Lgl.@w? Py ded )O JS 6)JOJQ9.GU

- Low Impact Development
- Rain Barrel

- Trench Infiltration

- Poros Pavement

- Detention Basin

- Retention pond=RP

- Constructed Wetland

~N o o B~ W N P



W“W,L@{g\a ajutr;ﬁAAJ‘gé‘@trlaL.?uC)‘ijud?u

LJUE Mol g (o oo slay; Jlosl 5 g Bade> 55 5l (S 0 Sllg) Ol pti :Y Jgum

ade> y) 39290 pdg kol 51wy
Srdydeii Sl (g pdyde Sllg, Sl
5 <Uly, 5
\ VIVE YINE YIv VIYY
VO «/f BAitd ATRYN <IYY
Y AT <104 V/IAY </f
o AR QAR INRYS Al
& \ N /A A
Yo YA <Y YIvY A
q. Yy AR YIAA <Y
1
2
05
40
2T
e ]
E . .
38 O
g /\WM\/W 100
= g
=2 g 05 v—
&
1
gy oyled
Sub basin numbers
JU 230! 31 am g S basg> 5 50 Slly, yiSlas S5 s
8
} % 6
2
.-.:J E
32 4
E R A A
g WU L~
= =
E Z 0 _M'I
E g [|] 20 40 60 80 100
-2
hdge e ol
Sub basin numbers

o JUIS 3ot 51y 5 Jub s g5 50 JS (6 pigdohs OV S

YYA



Y4 G Gble )3 3 g0 KA s oS )

S 0ghoe osalin ¥ Jouz &b o)k lal sl an g 351 Jol> Bee 5 0l e @S 95 2 (sin b
Sl il u...«.a:lf C)"" 6‘)-?‘ )‘ o 4 s 2 LS ff‘ 40 audgs u] C)"" 6‘)-?‘ )‘ Jd 9 09250 &9 olej 4o
Olee 1) ol il ol JUS ol 5l ans Qlily) pliee o5 09d 00 padn & 54 4 4255 b izmen
ol odalive S| 4y x5 b (6 ndudeai l5e ¥ Ko 4 4> g5 L (oo callly oo s 00l odmlie M
el JUB 3ol o il 62338585 5l s o5 0l oo e

A5 b aS el YL laJUS 5l om0 O el )| il (Sl e85 ooy 5o LU conds oy 5l
IS JysS 1y (SoYb cpl e JUIS 51 golass 2ol 5 09290 (slao lalinl b @illae oy poe slo Sl 23
asl wll b JULS 5l san jo b a5 cwl S8 a4 a3 ol odal Jocds (5 S ol> ety ol ol 5l g
aS ail go Cewd b S 4 Cawd YU 51 b JWl ol ass jo g b JUIS 2lal s 4 opl a8 el
5Tk SR om LU 5l (S Candy ¥ Jgoz 50 adlioe (omyn BB 45 Sl olyen 4 (onlae 5 Ll
el o0l aseie JUIS C)La‘ 5! o

Tl SNL 5 g BJUL I (5 5 Camdg Y Jgo

Jus S97 g0 &g el 5l o
Oz S CMS ol Gee pSTas Sl CMS Obyz Goe Sl
ok

\ “I¥Y -Iva AT <Y

\0 of 10 ol <Y

Y “IYY <IF¥ <Y¥ <IfY

5 Ve Ve i3 - 16Y

iz JIPY <IVA 3 <154

vo VY Ve <IAN <IAY

% Ve <1a¥ <124 “IAY

AR VY Ve < 1OY <IYO




W“W,L@ AR Lr.lé.h 09> c&@u&‘}bu&u Yy

18 o A VS VU, o
E o
Z s

(CMS)

'
=

Number of channels

JU JUIS 5ol 5l o g Jud UL 53 ol 25 Tas s A JSs

A 5= N _

3 z3 0.5

I e
j:ﬁ = i - = 53 % = 3
25 0.5

E=E -1

JU 2ol 51 ams g Jud BJUL 55 Gos yiSTas SSLs1 4 S

Vo USS gy mnn b a5 Cenloals GLES Y g Ve IS loged (g5, ads (ZgyS 0 ol )| Dl
olis & coul all zals e < IVY a4 JUIS,e Of glas )| ol iSTas VY S dedass> Mol 4 4z b
.o.:oo@

D9y s e o g, o ol eslaiul 5 bases LSLle jo eal Jol> Slpass §l ol el el
oSl Gl ase> 5l ol ggys ley 45wl S 4 3Y g ailiee U Dol (lr 1 eS
Syl JUlS o o el b et alal,



AR

=
Bae

o

Nods 184 Depth

...‘5J€.igbtx):>ﬁy&t§ﬁjwcdu§w)ﬁ

3 3 4 5 & F B 8 1011 13 13 1415 46 1T W 130

(hede
Time (hr)

Hode 184 Depth

LR ]

282 g0 Caridg (3lo ) — LA )1 Ol s 1)e TS

28 M 2T I8 M M 31 3 33 3a 38

ar

L

{hrjze
Time (hr}

WO M

- |

MO HN

ool Mol Caumsg (yloj — LTl Ol i V) SO

I APE W N TN NN

&l e -0

5 Selser 5 Gglshise 5 A azg b a5 Spdise el Al izl 4 wad adg Ol ol 5l e

ool e AiS o0 i 1y O] Slej 03l 4 az g b l8le 5 dllaie (3elsilenlS 9 (Su5elg e Dliogas
et 3l a5 pen 1 L Lalyd 90 00 o (Dl g 00,5 axlie ¥ guz 4 ol e Slss Gl s sl

D9 ge 03l I3 py 2 9550



\Y’QV)L@_!L\O a)utvﬁ.&a)‘géeﬁ@u@‘}ﬁm@ YY'y

Sllgy Cu poe by plais ! 3 am g 8 bl pd 90 50 (2T D FJgux

9790 g9 T sl 3l o

Slade o Sl Gos

Hectare-m mm Hectare-m mm
‘;&)Lg Ya/vy Ya/A? Y./vay Ya/A?
JoC N AIYAY AYOY N2 MOYO
Grdded OIFNY OIFYF ZI04A AO-f
> Olilg VOIAAS V0200 V12N 8 V- If5f
ol ol 6 ypusd ol ofee FIOAY FIOVY

% S gl < IYAY - INE -

ol by -z

J9ax @Blhe ol Jow glaass> 1o b > oy, g el glacaadse g Lulyl 10 (29,5 9 6995 (L~
el 00,5 o giladon o 1) Sleogas I S e Sl @l ol jo a5 culoads ol 0

Sllgy o paw sl igy obass! 3l oz g Jud by (b 0 Jeux

990 259 Tk sl il o
Slade SHlade SHlade Slade
hectare- m 1076 lit hectare- m 1076 lit
S slgp 9 ol 59959 ol e oo AU £A0/-\Y
5 sl 9 ol 69959 ol VOIAAS VOA/AS - VeIV F IS
=5 ol TS YIAQ YAIASS AFYO AT/ OF
=95 ol 3959 YIAYR YAIYAQ FOINFF FOVISFO
adgl o psd g oo ofe e ofee ofe e
s 0y d x> [+ NRyYe FIN-F #I-5
% Sowrod gllas Ve - YIve

ol 03 (g0 -0

2n % g gby S § e sLd Blas (sl dazme eolil Sz Ol Gend 038 5 bz J5S sl
oolainl g (gilwags sz ,b slal sl lasaie b cwl ool Slasl |y xhaw p) 3w base 45
Ooebes PV (g3lue pud e g 00l sloul 65LeT Bilas glp SlasYl was sl gl o L ol 5l sase
Ll v 55 e £ Slas] ol a5 ail oo ]



vy 6;@—&&.‘4[..&)32?}&‘5&)&“%‘.6&)‘;;

Sy, 2 ol geasis 256 -0

aS (el 038 )T camline base> 55 Gy, )l jo L leaSias Ol 30 liw (59, p 48,5 Ojg0 owyp b
ISs o as jshilen o)l Ollg, rals jo olis 80 (L dl Ve catF5h oj90 4 axgi b leabsgs jiing jo
el 00l o0ld inled digad Oyg0 4 ddg> S 0 Ol Ol s 968 0 cdmline VY

2
———i g iy 3

B AR il

runoff (CHAS)

(CMS)_i,

200

(i)l

Time (min)

Sllgy Sals ) ol aSiy ;b )Y JSi

=905 0L 89y 2 S92 g0 @by Tl ISl -9

Jsb o adg zss Jmo o o 8] Sl olie gmpp b 5dise oanlin VY JS5 o o jslales
ol el Ol s liae a5 0038 )T walive 009 7k ik (Sl Glgie 4 as Al Ve ciF by b (Sa55L
el o\)j.o.; ‘;da.m GLQ:;)T cﬁﬁij.S)o ‘5)‘)“ u_ioSg | ).AS/W



\Y’QV)LQ.!L\O a)utv&éﬁsajjéewlabﬁ:u@\jbﬁudqu YY'¥

1.80
1.60
1.40
o L0
i
& 100
H‘!\. 3 e o Aol
B\ oso0 :
S % —— il
- 060

o 50 100 150 200 250

35 ol U1 G55 5rse by kol il Y S

Gl glaaisly
pll JUIS 2ol Ol 50 a4y a9 b (yuizred g Sl 00l ploil Lo JUI jidu 4y bgspo slalad 5l oS oo Jloo
Sl e (S8 angs 25K 55 S (praeb Sl obis Agie & Copal 5 Az 40 S dyge ol By
5 099 25 e 5 51 W Coml (s &5 51 ablis 5o ol slaaSly olass Gl L o (s ok
ol 45 s 1alS ]y (2955 by penSle gl )| slaliMe BB job 4 Wil o 0)ls (S0 58 a5 Sl izeen

el 13595 2 (@Y Sal I oling; (S by (oS Slagitu o S 5l (AU Ol ilas s sl asdly

2 sl SS Wl 0 07053 (3l Sl esliinl g (Sopd 0B, LS wed e LS rizres Biiou slaatily
VY USS sl loges oo ol alils o g e (glad cgicind OBlan (5 ,5laS lacend gl Ol 0,5
ol 0331 g5 M 930 g 23l 5 (ol slaeits 31 56 <31 51 85 8 lpee 45 ol () LY
g g0 0333 03,8 o b g Sl Dllas cel a5 Oy, 5 ok jlade a5 caslioe ol (il g

Slasl LS )L g e lalad 5l s bases 55 weled a5 sl 00y0 T cvwliv badg> 15 (55, » ow)yp b
S Sy, wlas! wil o e lad 5 S obnl Sl a5 Sleass o pdx gleol> 5 o)L sleasiay
@ azg boopd ool Gladoe jo pdidek lasl Gl ban e lie Coesl 4 azgi bg ailie 33588
Caz Byo g aib e adyo 4 Goybe o] daze Slasl g o5 Sl s F Slasl g ool eled 4]
o 99979 @2y b 50 Sy, el s n 4 az g b0 pS (o0 518 eolitul 890 BlasVinar oS 4l
VIO (6 pddea e g Cuwl atils j1als as o) Clly, jiSlas ela)) (liw oS 0o )3 csalie Aol



Yro G Gble )3 3 g0 KA s oS )

a5 00,5 Gilw 0pmd iy Ol i) eV PY e @ OlF e a8 5 Dyge Sa)l o ojle e
,al.g Sy JSuTc\Sv.af Q‘gSGA Q‘)Lg sleasan OO9 ‘:)L.Lo.c PFas O Mbs,o Q‘)Lg oo,k Ao,y VIF Jobes
axllas 8,90 ddlain Sin 3 Cde 4y Lol o )0 aS 09d o0 Colud plas A e g bl 4 ool alwg 4 a5
3w Orizeed WOged ddome oolaiwl g 0,5 0,58 aSliy ol o Glgiee 1) ple 185 Slai o 0y Olalad
)| Sl b szl 5l ey a5 w0 S esaline ads> (2o5 Je o ol el Sl g5) oy
L oS cal olgh oo s 31 50 sl al iol8l 55 O 29,5 le) s 40 g 4l J&S oo j0) ¢+ g0
Fgo Slly, Jals )0 o v Ve liw a5 W F caalice Oy, Gliee jo (L saSay (806 gw)p 4 4z

el el 3929 4 s B,k 5l b 0 ble ol Jole 595 aS alily oo

&lw

aolilad ¢ 5t O J S laamsg> 10 Ol 3585 5lwas sl laiog, 3585 slo Jas 0, 5 (VYAY) Lo, demw o wliilas
FEVY o Y o ket OBl § LT

.al—vyag c)La..fJ 44)..«‘4 g_J){M u)LM.} ‘SJL)))‘ GLQ.,.Q‘) (\Y‘A(B) g_JT eLMc w).:duc J)w

- A le_m Aog> 6)LM;JJ.A N EPA-SWMM ‘_JM Cmliw J,..l;o 9 ey YA Selew ‘)5,;_'9“&9.3 be)..\w ‘6“’5“9 GmLMMl.c
oleS el o el paite (6 sl s LA (eg

s et (eall 25b (VVAN) s g 0 joliee Cmmiige

L S e d‘L{bu)L..u L ables k5[.(50';'.:9) s:l.a))l .(\YaY) )SLM ‘L;DJ.M; fr"féf. ‘@L.JoLJc JrITy ‘M]ml ‘..\.,)).9 ’°|°;€~° ‘ngl).:.n
(b Slomig s oBiils les swiige o 0 XS5 paiin )5 ogmals 4By, (gl TOPSIS g, 5l oolaiul

il el pee (waiges oasiails
Balmforth, D. J. Henderson, R. J. (1988). A Guul¢he design of storm Overflo@tructures. WRc Report ER304E.
Bender, M.J. Simonovic, S.P. (200@) fuzzy compromise approach to water resourcesnitg under uncertainty. Journal
of Fuzzy Sets and Systems, 115(1), pp35-44.
Chen, Z. (2005). Consensus in Group Decision Makimder Linguistic Assessments. PhD TheBigpartment of Industrial
and ManufacturingKansas State University.

Choi, K-S. Ball, J.(2002). Parameter estimationuidran runoff modeling. UrbaiWater 4

Fryar R. (2001). Use of cascading detention basnstorm water management. Pp. 537-544. Proceedifigthe
NOVATECH 2002, 4th International Conference on Simgtble Techniques and Strategies in Urban Wateralement.
Lyon, France.

Gomeez, E. lopez, E. C. Fresno, D.C. Bayon, J.B1YR Analysis and Contrast of Different Perviousv&ments for
Management of Storm-Water in a Parking Area in Nemh Spain., Springer.

Haifing, J. Yuwen, L. Shaw, L. Yu. Yorung, ch. (). Planning of LID-BMPs for urban runoff contrtihe case of Beijing
Olympic village, Technology for Sustainable WatewiEonment Separation and Purification Technologg0: 112-119
Herrera, F. Herrera-Viedma, E. Verdegay, J. L. f}9%Rational Consensus Model in Group Decisidvaking Using
Linguistic Assessments. Journal of Fuzzy Sets aistefs, 88(1): 31-49.

Penniman g, D. Hostetler, M. Borisova, T. Acomb,(@)13). Capital cost comparisons between low irpaselopment
(LID) and conventional stormwater management desfgn collected Florida case studies. SuburbanaBatility, 1(2),
Article 1, 1-12.

Rossman, L.A. (2008). Storm Water Management Mbdelr's Manual Version 5. CINCINNATI, EPA.

Storm water Management Devices, Design guideliresual. Second edition. (2003).

Storm water Management model users manual versi(#064).



\VQV)LQ.!L\D a)utv&éﬁsajjéewla‘b:w@\jlaﬁudqu \And

Tavakoli, S. Tajrishy, M(2012). The Economics of Stormwater BMPs in Tehiam. 9th International Conference on
Urban Drainage Modelling., Belgrade

Tingsanchali, T.012). urban flood disaster management. procedogeEering. VVol. 32, pp. 25-37.

Viessman, J.r. Lewis, G.L. (1996). Introductiortpdrology, New York, Harper Collins College.

Xu, Z.S. Chen, J. (2007). An interactive methodffmzy multiple attribute group decision makintpurnal of Information
Sciences, 177: 248-263.

Young, K.D. Kibler, D.F. Benham, B.L. LoganathanVG(2009). Application ofthe analytical hierarchical process for
improved selection of storm-water BMPs. J. Wates.Rdan. Manag., 135 (4), 264-275.



Journal of Natural Environmental Hazards, Vol.G8uke 15, Spring 2018

| nvestigating of the Existing Urban Drainage Systemsfor the
Passage of Floods and the Possibility of 1ts M odification Using
SWMMS5 (Case Study: Darab county)

Seyed Arman Hashemimonfared**, Gholamreza Aziziyan?, Pezhman Derakhshan Alamdar|oc®,
Jalil Raeespoor*

Received: 2017-01-06 Accepted: 2017-06-06

Abstract

Today, with increasing urbanization and changingllaorder cities such as gardens, agricultural,|8dren

land into residential areas, causing damage mooglyand physical properties and hydrological baanes This
will redirect the natural flow of the water fromiméall and reduced infiltration basin is a resuifpooblems such
as flooding. Darab in Fars province and city in $hedy area were dry climate is Intense rains ofrcum time

to time that the formation of rainfall runoff isgsiificant BMP and LID are ahead in research teamsgand
strategies such as rain barrels, infiltration thes; wells, Absorption, permeable flooring, biodgars and the
use of storage tanks have been used and have gfewinperformance. Using information such as mapx] |
use, topography of the region, and rainfall staisand modeling to model swmm5 After the refornd &me

implementation of the proposed method in comparisith the situation in the rain with a return petiof ten

years the peak runoff in the basin, 31% and maximater level in the channel output to half the @fté&7.5%

compared to current situation has increased iafitin basin In this study, we were able to constfuof 61

thousand cubic meters of rainwater storage taiskaie it.

Keywords: Techniques BMP and LID, Runoff, Drainage syst&todel swmmb5.
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