[ Downloaded from jcpp.iut.ac.ir on 2025-10-19 ]

[ DOR: 20.1001.1.22518517.1377.2.2.7.3 ]

el 4b g 53 (rb g o8 s ol g Sl DI S gy 0m Gollas 0 ga5) g )
10l 4 g2 3 50 3 5 300315 o

* 59dgr dosn 9 pgo 0 4S5 dedee (S gs g0 L8 5 L

S

pilis a5 K 3 oLy 5 ket &W"fdroﬁj‘ 4 5 il s (ot g 43 s SIS et Coonl 4y a3
$Laosls i LU &S dblis (sl (55554 rreaasine il oo 6T Olojon b i3y SLE5n 5 o G155 ken 23l
s jesul Ao 3 (Jldons 3001 51 ildinils Jgina [y (5 ptun domly B85 ket (slgediny G 03 linal izt (55 5) 5ol et
Slerlil o (oo 5 SCS (ylidl) o ptmn domly S By pen 2L Sk B 6 S plosil (Ol ddg 2 5) 25,0415
Slresls a0 gazes jl03limsl Uy SIS 35 (8 proirn 5 o domly SLacil Sy pten g shita pl (Sl 998 G 5n 5T K 5 515 e
oy GBS e Sl g e g A e K5 pla ke JeowS 5 4525 4 e 85 2 g (5 s gt 5 s Sk 25 55550
2SS S gy 2 3 el 35 50 s g ((Sokaliin) s o ly (SO jbet &4 S 5 pre2n

gl SIS eSS il 43 Sl Bl gy & G (55 ol SCS 5 tlte slgdy, a5 505 OLE ool s 4 L]
odalie lis b o [ (Slabised 5 i Tuor Olju 3l 50 ST 45 5K (i ls 4o g2 6 pma dtomly G55 jin ol ks Kial 51 copmd
b, el sladind g3 250 355100 Jgn b 45 Coll sde ldie juiul ddsom ol 45 3545 g0 4o g5 WU tins oo OLE jridiy o
8 prbus Ol gi 5 ilta 5 SCS (glgdh s, a0 o (slabised ST 5 3,500 43 bl iy, 4o 51l S2a6V/VE 4 Y/ oAV
A 3,518 o i ol 1 g S 5b 4 el ok odaliin 3l s K33 0k dolonn gl (33 Dyl Ll o 1 45
4SCS ‘Jm&wjjcufgib,g,w&uqb@)@uu&ﬂ S5 o e 5 SCS (slgdy, o slabizd g3
wdipls 57 g1 s G ol o lsl 51 s

s 15 g Sl 1S et S sl Gl i yma Gl ptet (s LS ket kol SIS ket =SS (oSl
3900315 s ol Lo o 2lin s, SCS gy ¢ py ]

3

FURTR
33l b g gy p ey oaa b S Sas Yolhle Ul SIS0 Slewd ojle Nialy BI85,
Aty GBS0 ((VF 5 9) Libekd fol ples s S (gl S el ) dals K5 8U it

Jlee Hle r'.\)}.«:l) ua._..Ja CL.A C)UL:.E;J;).A sdﬂ;}}v_ﬁ RPY Ju\;,i)lfcdl.@ia!uw NEEHN STE RAFRLG AP ng\.:.;“ U)f)\.:;.."l.s s

Ol e oK-.f..’"J 3 Le 005250 L_‘..f..'vb & h_;.;u
1 - Unit hydrograph 2 - Excess rainfall ad b 2 IS

ay


https://dor.isc.ac/dor/20.1001.1.22518517.1377.2.2.7.3
https://jcpp.iut.ac.ir/article-1-260-en.html

[ Downloaded from jcpp.iut.ac.ir on 2025-10-19 ]

[ DOR: 20.1001.1.22518517.1377.2.2.7.3 ]

VIV Ol ] ps o jlad [ pgs dlor/ pamd milin 5 (55,5455 p lo

Otk 35 0wl pladl Olides ol )Ll 5,
b sl e G el YT Slelis )l s 5l as
225 2o o gkS Y0000 B YO pus 3y 40 slaasd s>
dorl g S5 5aen e bl e Gaios cplps syt e
3 e S 1hE bl oles 51, Lee 4S5 pa3 1,
gl olay 5 (ladasd) ST

(SCS) (& ol S wblim 50l Jons 5 (Gla5Bsr i
5oLl bl il sbs 4y 3 (9L sl Slass s
Oy Gaises ol ol el s S planil 03Y b
ol 0355 (SCS agy) e Oy d-ly BI85 08 iy,
b 5o siman dols L3508 ege bl an gyl (YY)
PAS e ) 25 S e
G 0be) oy aamsd 5255 OLe) oty Juol dad 05y s20bily -

KPR Z."J‘
22 i b a0 0 o ool A 05 bl -

S des (gladisd ST
gl 02 4l Gae b ply a5 O o g pamee el -

3l sl 4d

s o3 amloee ol (S 5 O 2Bl Olles
(F) 255 go onlizal _alte ol s GBS 0 eoli b,

H g pSoses 5 wtlo b obgans ols Gbms )
Loy 5o Aiden lglay b ands ol (glacdl S50
ol sleds ¢ (Ol L850 3) 535 0yl s 3l
B e 315 aglin 5 0 ga3l )50 oo gun ol s SIS 0
A5 i 308 3 Ll sy Wl iS5 <8
L Gillas cp s 48 (oo sume Aty Gl 8550 a
33,8 sl 5L il b dly glacil Sy,

Lgdgy 9 3l gmn
Voo >l L;:}L-M\_!JJJGJ—:—LBMMT lﬁﬂ‘j"

S s o by, e S ol Sl 51 L jas
Cod d ad g 18 5 Sl 5 ahle Syt
By S s Al BLE s sden il oulply ]
bl SIS s 5 M 1S5 5dn rls pilians 35
(gm0 i) Al e 8 5 b (8l OF Olazas
35 (d S ghotalia b 5 b | alol dmly IS0
s (Vs gy oty GHS5,0 (6555 55 e 4 b
SLass s 4 o a5 sl 5 Y O3 9
i S Ol i 4 il 4 s 8 8 05 (Y 5
OF 59) T glos S 5 s s

6l 4 5 Gk s 5o dly BT s5008 5050l
Ol sl eslial QUL — S Jals, (g5ladie 5 pudul
del g LS s s 6l (V4 3 VA AV V) 5 s s
S SN P PRT Y K NI PI-JEgts YOO
s Joml g SIS 550m sl 23 5 7l B 03 153550 s
0Ls) 5 Joms 23 Ao i g 535S, e 0 Sty
doly gladl So s oo ol 81wl azsls LS, &2
SO LSS oy el L) 5l s Wil el ol
Sl ) 31O 511D 255 0 oy o e drl 5 3185500
Sl (VY 5 9) s oaal s «(3) sl
Slazdl 53 Ol g pe 55 (YY) Sla e Jila 5 (V0) o
5 oalitad Sl g 1St

Slsgy 235 SHL Ol 51 a8 gumly SIS0
3 il g O (gl Jais T e s 4 il 4 > SO
salsag, of B b gl sls 5,8 wlss 5, akais Glan
sl 45 g s Sl a4 sl sl sland o
¥ oo gn by SIS 50s sy 5Ol oo s i, g
b iy (Yo) sdaldl caamsl (1) 58 eslinad (KoL)
b g S5 4 s s Sloao paas bl 45 i e 451

D3ed i by o game doly LS00 le S Ol 5 e

1 - Basin linearity 2 - Lumped system

3 - Synthetic unit hydrograph

qf


https://dor.isc.ac/dor/20.1001.1.22518517.1377.2.2.7.3
https://jcpp.iut.ac.ir/article-1-260-en.html

[ Downloaded from jcpp.iut.ac.ir on 2025-10-19 ]

[ DOR: 20.1001.1.22518517.1377.2.2.7.3 ]

o33 b 9 8 gian day 6bd|;JJJ:&&MGy5|}wJﬁ

(V) Slmadhy 5ol L0 5o K185 508 Oliasiiie -\ Jguor

Sl bl BIEES Fbly
YOYY (o) Sleo z_u:)i VOVA (fow}l;)ww
YAQ (,u);smiu;)t \WelY (o hS) oo
YA (%) Joha olis | V/Ye o sl S o e
+/¥0 SiS Jale sy /s (2o 5kS) Uoles Judaas J5b
138 Sy Sad VE$ (e shS) oo Jeazs 5
\E/Y (o )3) 4 g d el $4/0 GrashS) a5l 5 Y b
\/¥# (deo)3) 4y Sl il ¥OJY (o 5hS) Jslas o pls ka3
Y/A (o )2) b i o e YOYY (0] s )l Lo 520

el sl . A Cand culys ol S5 glea S5 5 ol
Sl s b g 5 ot gler S 5K
Sl s il e ool ws e o caend g3 53,8
9 gy RSy 4 O a5 SUIG B
I R SV I St N Olud, Gl g,
S o OF oo slel o) 5T Ofsae (5,08l (6 205,000
30kl e s 4 plonil s Olaendly w5 W3 g o0
e sl iy el ilie BB 00 S e g
el 35 By el s b e Sl b St an
S5 Sl syt 5l s V o 3 el 5
(8 d ol sV 53 DYy 5, i B o
(V) ol 0 05, 5
g b dls Gl S e e o
3o il Jow sled 158 2l 53 55 g0 4l (slaosls
oSl (g 55 0m oSyl a5 by e SIS e sladels
o b o8 s Bl LS LU GBS s
L ol s el O g s Olasen gz sledy,
Cols 1S 0 Ul el ailaie 53 0l @ld o]
Sy slealagl s oy Lloa s aals S T
GBI L5l Siie Gadoed ol a2ets ) ol e

S igalas 5 i S 8 sdon o) 3550 0 55l a

40

0% 0" 5 T OF it sledab i e sk
Sled ¥ 5 ¥ AN Gl Gles e 5 50
3OS 6l g sl L5 4 Jled 51 5 a8 5 15
L o 4 B 508 wilsagy sl s w0 oy
3l sl Lo w0 3l 5 Ole e wilia gy, sl
EEBI LS EPSTN LU UV TENN i - S S

Sl g 8l o Ol 5 3500l ool (glanis g

WJ_T\JS..:)J\ :Ya"'" Lsu‘\..;.s;‘uutgﬂb{i)‘?nm}ki

008V 500°Y Gldsb s g pl (A) e odys S
sl pls JEvTAY 5 ¥Y e Gles e 5 S0
Jois Jlpas T slgas by 4 g o diel s
b orr s dled ps xiy oS bl dada 5 e
Sl sS o pacds il 63 pad abolal ) o el 635 a5 g
P i iy s e s Ol e b ws e Il
S WO 3l Sslate dy 03 648 5 O kel o gl 5 5l
S R LSLG:US‘L;.J—& S S o 3l pl )l
Aot gl gl 2Shim S Wl 5 s 5 i
Gl 20 Y410 w?ulsb&a:&_;.u.l{z}&:)i.,\u)w
%ﬁf:&j.m‘{wo;O\”JQbm)IML&j)‘ﬂd
3,8 50 plosl 3l 8 50 5 Ol s Lol 4l g0 lan
ol 4o 3,8 s 5 Jlad oo 3 Oyl g 4L &S


https://dor.isc.ac/dor/20.1001.1.22518517.1377.2.2.7.3
https://jcpp.iut.ac.ir/article-1-260-en.html

VUV 0Ll pgs ojlad [ pgs dlar/ gab aulin 5 (55,0038 p olo

3T \ - <Fey |2 ey Fomian of e s s
Il Qo/Q , \Q% \01’ \Q’ \QOQG
-A A R NS
o wy = I EERTTTITREE
. ST 0z gy oy 5 ¢
. ~ 2

’ ....n..\).ﬂ)\\ ®
o ...Wa:.\f.a. A
. o pif A 2
rarpr 961,
O o
Al S
o - v
-
¥
AR - " = pove o

[ 6T-0T-G20g Uo J1I-genrddof woly papeojumoq ] (€222 //€T'/T681522° T'TOOT'0Z :HOA |


https://dor.isc.ac/dor/20.1001.1.22518517.1377.2.2.7.3
https://jcpp.iut.ac.ir/article-1-260-en.html

[ Downloaded from jcpp.iut.ac.ir on 2025-10-19 ]

wengd g 9 8 gaan doly G S s Gl DgaSl g gy

[ DOR: 20.1001.1.22518517.1377.2.2.7.3 ]

ol i Sl tew Slasie — ¥ Joda

ook ol ok wholy  Odwy 0l Sl s pals sl i3,
sl 35l das g20 e )« ladard o
Loy p e
(celv) (Reskes) (eelu) (celu) (56 5

\ Vo fA \$ Y0/ vy/Y/$ A
\ YolY OA Y¥ YY/v VA/AY/\Y Y

Y/o Y#/a £A A \YO/ o vY/Y/$ Y
\ YA/Y Vs Y$ $AIA VATATAYY \{
\ O¥/Y 0f \Y q/v VY/AYO o
A \A/# A q vY/Y VAVATA $
Y YO/Y oy \$ £¥/o AYAYAT v

o/0 YO/A £Y \ VE/Y vy/a/4 A

33 8 e sl gl (gl 4 g (lodalin)
D3 A 5l 8 paas Aoy SIS ses el gl
5 ot iy s wd sslinl tlia 5 SCS sl
eolitd 48 g S35 g8y 0 il Se OVolas
JUERUI NP P PRt K PPN W CH IS PR PY. S

HCOFTR P gl

t; = o/vo Cy (LL)/" [\]

£ =1 Y

0/&0 [ ]
tg -t

bR =Y+ — . [¥]

Q, = Y/Vb G A [¥]

= YV

P LR
R

tp = O(th"'T) [o]

v

Gl )3 s Sl s &gl 5 ol sladl T
Ol dor b g 3 g2 40 OF Glojod 150 &S U sans LgDhns
Y Jgder 5o il axslts 30 W s Gy sd 3 ol
om0 05 0305 OLES 0l Oloeih (Sl Slasein
ot o) O3 g 0L glayls ped 3 S55h s
§93 3o o 5 s 2 5ol (33 ST g el s
bt @) o ) 4l Ol 09,50 b o sl Sy
el ahais an ) Sl §g s akadd oS pondins
3 ol G310 0em (1S5 0n S 51 (S o Juos O
gl S0 0es ol ol ST e s 4 S50
dorl g G Sg50n 3 43 o (}y{;ﬁ)‘:’) s Uy,
b S,k S 655 5100 58 ) AT e s wy
pa by Jhe b0l Gl @ 358 el 3l eslinul
(g by S5 50m s g 4 S aslons O
dol g glasl Sy 0 J5e il e S o 3l eslazad b
PPN P PRPIPNE K FURTORIPIR S« W FIPRTER g N1


https://dor.isc.ac/dor/20.1001.1.22518517.1377.2.2.7.3
https://jcpp.iut.ac.ir/article-1-260-en.html

[ Downloaded from jcpp.iut.ac.ir on 2025-10-19 ]

[ DOR: 20.1001.1.22518517.1377.2.2.7.3 ]

WYV SLwtG ] 032 0l ] 33 lar/ g gylin 5 (55,5128 p o

Pl e ol 4 e gt a8 s

~ Y/[-AY AQ
gp = 1LATAQ [\e]
p
AD

h=efr 1 [\v]
AD = o/\vvt, L 5 AD = o/y t [\v]
=01 (SCS adosd daly SIS 0 45) [1¥]
tb = Y/V? tP (&h.e J.:-'j L_ébfj)-\ﬁ.ﬁ‘)b) [\O}
LY

(cely) C"I wsd 4 Odeny Olay = tp

Retil) QU el = Q
(wely) ﬂs.f: olsy; = 1
(eela) Jgf": 0""5 = L

(celo) ol 1S5 0m 4L 0L

il
-
(vl

(webo) b S50 0L = AD

Aaf Oy dorly SLS s 0n 4 by e Vol Jo (ol
0L ¢ sl 03Y (o) 4 5o 5,m3 0Le ozl
Lol dlowe alhs = o35 5 SCS gleds, 31 58,05
230 o odalie ol S5 m ol s 4y 3505 0l
23,8 DSl e o Flin b ol 45,8 415 4 lie
V) Shewl osle 5ol 5 - il adsles

[V#]
LY
(wele) 58 m50ly =t

L AT Loy
.= —— ——
¢ \/oD ( S )

tp=t1R+%R=%’;—A [7]
Qpr = 2 v
Wo. = Y\ ¥ gp7'/A [A]
Wy = V/YY (ka‘/"/\ (4]

LY

(cele) b ol = 4

wpmnbpaclbc,e =G
PFE U o a5 e 0y )5 Jgb =L
(o 5hS) a3 abais

2 SRS U by s b Sl U b = L,
Gasks) s S8 S50 filas

(cels) Sbows =t

(welo) ors oMol sl 0lej =t

(4.35‘5_)4 &._».tgaj‘bo) cc_;‘ ) =Qp
Wbyl cy,s =G,

(cele) GBS, a0l = t,

p
VO 5 de )3 00 > Aol ‘-—""‘SJJ"?‘” L.St-éé, = Wy, »Wao
G‘j‘ s do 5

S y0) 48 = b ol 5 55 S e =g
(o FoskS 5 4
s SIS0 e gl e 5 SCS (sledy, o
w23 Mae et 20 @ Oden; 0Ly S e P o sas
Jader 5l GBS0 s0n blis coluaties .5 4 dcslons !
Sl 0l g skt ol (gl oS el O Sl b
Lol GBS n 53 s g e Jals, (3 5 F) W e s

5 i o 4l (Sl (gl Bl e oS s 05

SA


https://dor.isc.ac/dor/20.1001.1.22518517.1377.2.2.7.3
https://jcpp.iut.ac.ir/article-1-260-en.html

[ Downloaded from jcpp.iut.ac.ir on 2025-10-19 ]

[ DOR: 20.1001.1.22518517.1377.2.2.7.3 ]

w3 b 5 (8 gn Aty SIS BT gl 5

Cp = vIN0 5 € =\ A5 as,le lass o
ol 5 et Lo s LA (gla gzl o ol
YY/P0 5 0 skS8 00 ¢y 20 WS VOVA i 5 ) iz
Ol me [A] V] Vobams 3l asbizal Ly 130 (20 s S
2 g gl S sl a sy OIS s Sl i
95 3 0l s dml g BT 5508 51 gl i A 5V slelss

ROWI PR PSP PPN SO P K PRI IOV
b3 VAL 5 [VP] ¥alan s pglee alin ols )3 b
a5 el VP8l sallis = a3l G 51 S
i Aol e s 4 el VSV = SCS
S 0laj a8 das o 0L ol sdnlie glacsl Sy,
a5 @85 B cele VA Uolas Ol 5 g ly 4y
23 8 gt G ol s 43 61 55 8 e e
doly BLS g 50s (ol e ppans Olaaeiio ¥ J s
03,51 g g & 4 3L e 5 SCS (lgdis, 4y o yan
Ay S5 Sl glipas A 5V llSs s oo
el 0l 03ls LIS 55 2lie 5 SCS (gledy, ol cpanns

Al Slacsl S e wg B s 5 O geil (Gl

ety G500 L (e 5 SCS )y libl) o ymas -
G gz sslas 5 Ol j»}-—:f “s s (u—t—,«‘a)

dlone (glali s STim s CM d s s (glallas
damloes (1) g b oley Bt s s youd odalina Lo
S 406 50 Y gl s 8 wolin ol o otalitn L ot
j‘w‘Q)LrG%bIJdbng%ﬁcmﬁ‘debcub-
a5 Ve Gl sl 5 e Ol Bl 4
ol 0 e 55b 4 (YY) Vllas Sl o mi 0l
5 e g G S 0 glalles P Lo Sl
A o e 5 SCS G bial gledy, am axelu ¥
[V L a5 b dly GBS s
Glaliod 2STm sl s SNt Lusys o/ Y 5 0/e)$

P 6 s el O sy S50k = L
(o 5hS) as o i

(r odS) s ol = A

(Resks) wd g o Dolawapls o )hii = D

(o) 2o baugod = S

0F) 51 ool &)Le SCS sloe

o/A o[V
\Q“y°/0
le =[5V, ['A]
Vooo
=— - 14
CN [l
LY

(cels) b ol =1

(< 38) ol wilsn g, Jsb =L
(L253) 48 5 Jans 20 o =y
g g 8 =S

o oyled = CN

M;@L&

OSes Sglpe c a F Y sl s

Al Ay SLS550n 5 i )l GlSme (b
S50 51 6145 05 e ool 0 el 0L 0T s
50 Gla 5 Ol As i azel § 5\ U5 ety
ol 0 el
2lrd ol 4 L il 3] U V] Voles > ol
el Sl 55 9550 Sla el dloes o2y 5 €, 5 C
3 ol edaliin dorly (SIS stn 4 4 5l el ol
stz s aods 5b 4y i o SIS0 58 Slos e
el Sls pialie o Jsar STV FECO PRV P

1 - Sum of absolute deviations

49

2 - Largest absolute deviation


https://dor.isc.ac/dor/20.1001.1.22518517.1377.2.2.7.3
https://jcpp.iut.ac.ir/article-1-260-en.html

[ Downloaded from jcpp.iut.ac.ir on 2025-10-19 ]

[ DOR: 20.1001.1.22518517.1377.2.2.7.3 ]

\PVY OLal/ p23 o yles £33 Mo/ gruide b 9 (55905 048

YE-
Y-

," \.'

Y

L A

\3"; ;.

3

~— ‘f—.
Y'

VY F R WA TS TEYE T OE P A Ve LY VE AR AL KT PE Y F £ ANe \YAFAP AL Ve 1Y
YY/IN[5 mmspommmmmmms Y [V [\ s \Y [¥ [}, e
(ceeli) lej

Skl ol 53 VPVY Cuigu st A M F (slgsu 6 5o ol odalie oMo w318 jdn - Y LS

Vo

3!

| g=v/\ mn/iw

Y0 Y0 YD \ed WA VPD )0 YYD YAh YAD YEA  YSD
Y £ q. \Ye Y+ YA+ YVe YE.  YY.e Y. we | YS

YYIN/® : >4

(@) gloj /
(VPVY Sl syl 6 550) g o) 5 (Sl 1S gos ¥ S5


https://dor.isc.ac/dor/20.1001.1.22518517.1377.2.2.7.3
https://jcpp.iut.ac.ir/article-1-260-en.html

[-Downloaded from jcpp.iut.ac.ir on 2025-10-19 ]

[ DOR: 20.1001.1.22518517.1377.2.2.7.3 ]

e gd b uo,:..,w-.fa-b ‘5\.45‘.51;,,)4..9 &\LJ'DJA}TJ IR

(45 )> cuaSo yi) (23

a.b
Foofucenons cevnees eeeneceaceenonssunobaduaenasisisoeot artearssnnos
Yoo foscacfocdiovosioassscosnccaconnne es v coBsarta-rvateasasannrs ntas
Veofoenadhossesfocoonruioacveosososnacsronassissetnvosnnannnasastons
Yoo f oo faierinroneess Mgaaee cveir vassostsscsasooseseaine
.
*
- E . i3 hd ¥ 1] L T L1
’
v+ b Y- ¥ Y- ¥ Y- Yo 0. MO s

(el gloj

A CE U0 VPR [ K PRI P 8L Y[0 donly S FPNWE S

(456 )3 unSa y2e) (o

‘N&O

Yhe

Yoo

Vo

‘00'

.

T AW Y YeYE YAYY Y5 F. FF FA AY OF 5. SF
(ceb) oo

39508015 s Gl L g3 51 Oty Kb g 1 a0l V pas domly Sy s — 0 IKS

LSLAR.;IJ{’)J«?B d}d’.‘u‘jl ﬂ..\.li d 4y @w Wi
oty il Sa 0 0 geil 5 OBy 1 o B pon ol

wdd odalie dsly LSLAJ‘)S‘JJ.L.,& L JJU:J I3 B sman

Ve

G_,‘L}'C)LA} ' TP Lo yd 5 0k a.LALi'-AL::M A..:.ul:v.o
C}Lﬂ?}bd}‘.&q):%jq:uoihw;o&wbw

IO P AP


https://dor.isc.ac/dor/20.1001.1.22518517.1377.2.2.7.3
https://jcpp.iut.ac.ir/article-1-260-en.html

[ Downloaded from jcpp.iut.ac.ir on 2025-10-19 ]

[ DOR: 20.1001.1.22518517.1377.2.2.7.3 ]

VY

VV Sl [ pg o)l ] pgs tlir] greke lin 5 (55,5158 p slo

Cp 3 G culpd dmilone — ¥ st

hwpsmb 4y tp Qp 4R G Cp
(hr) (hr) (hr) (m"/s) (km) -
VAIY/S 5V A \ V0/0 \$ V4¥/0 \0/45 VA o\
VAAY/AV A \ YY/o YY \WVE/o \A7Ax Y/V o/qy
VY/Y/$ 5V A Y/0 FIND A fo¥fo A o/VY o[04
VYAYNO 518 5y YO/0 \t4 YAv/e vele o ov/a AR
VY/AIXS s YV \ /0 \Y V04/o VV/VA ARy o/ ¥Y
vY/4/Y st Y Ao q Y44/0 VIAD o /AN o[O¥
NAVAYAREYN Y V4/e Yo YYv/§ Va/vy Y/\4 VAR
VY/R/8 sVe 5\ o/ VY/voy V¥ Y¥4/0 S\¥/YS \/$ o/AY
ol sl /A o[NO
SCS ety 15 o sumn oty 1,85 e L (sl 03 Sloasiia— F g
colu ¥ Jie Sl ln ey

IC olend Olej Olej Coda G Olej le&a Ole Ole;
o G LS sl b z! Qp “l wb
A “s g S ty (SCS) (L)

CN AD t, t,

(km") (hry  (m) () () @A) () (hr)

VOVA INAYEIN A Vo /A Y VYA YVA/O 04 Yy

Sz 4y dly GBS0 sl s 5kl i) 4 G
4 o by ghediond ST 3 Ol 55l po 25155 Sy o0, of
A3 oo QLS ST pp bl ools OLES 2eS 0 otaline 3
Sl s el s asys Clv e s 5 ol oS
V) dpd o 8 pean doly SIS 0m cale sledy,

(\#
Glabaod s 1Sl Gl uo)s Gl o Kle - ¥
WYY ol odalii 4y s Lkl oy s 0 dsles
Ll e oy \F/YY 2e 5 SCS gledy, 4o g duoys

4 PS5 e dalomn sl 03 Gls ALl 3, el

:sjuwosbl)ﬁjq&
Caed gl ST s M Gl g aals 1y jmii — |
L +A/YY Sabeat 5y 55 0dd saalin glakasd R
Lo+ VNS e 5 SCS ledsy 1o 5 dowys —5/0y
o labisd Sl o555l 0 g Asb e s\ Y/ Y
sdalin glabid ST 5 51 Butee SCS 5 tlte ledts,
3de e 3 g o o 55 OF 3l (gl 1 i j2iy o
%855 00 Ll G VIVE w4 YAV ] J g et
O 5 0l5le @S 0loni Gl 55wl s 4 4 s a8
b s Gtk SCS 3y, a8 Selasil (1) L) bawys


https://dor.isc.ac/dor/20.1001.1.22518517.1377.2.2.7.3
https://jcpp.iut.ac.ir/article-1-260-en.html

[ Downloaded from jcpp.iut.ac.ir on 2025-10-19 ]

[ DOR: 20.1001.1.22518517.1377.2.2.7.3 ]

ey b g 8 gan doly SO Sy u Gl b gal 5 )

Yo-

U‘!J

A\l

(a5t e 22

.....

(celi) gloj
:\—2? el dfabbd‘ﬁjjd.:k—; Jﬁ&
Bl
Yoo

(45 3 anlo y2a) (o

= Observed

L

T WNE T TN TAOF 5o 25 Ve YA AT
(o) choj

Ll cele ¥ o pan daly S8y dn -V K3

ol ¥ O paa doly 1S5 pden b du i s (2l 5 SCS

Oloewdly 4 g ((slodalin)

(4l )5 csSte yia) (o

-

< S0 VA YE Y. YSEY FA OF 5o 55 VY YA AF Q.45 .Y

| —Observed
i -~ Trangle

| *5.C.8.

|

=S
i ayder |

(celi) oloj
J‘;JJ*:“L.MGAJ-" (oo 5SCS (jusLaly sl £ o s Uy sa c..'ebfj).\.:n—/\ JSS

()L?wyu“ dp g (‘.gso.l.ﬂu:..o) el # s_:ifus a5

sl 03zl U 50335 3l g g sl Saslas 51 g 25
ShLst iy 50 (2 88K) (oo sballas oo § oo - ¥
SCS 5 e glgdsy ) maSasle S )b 3y 50 50 Jaib
3 e Sy o a S Y sk Gledl e s il

VY

03 5 (V) L}‘AL&JJ“"'} LS)"LG'E ‘L“:’qu"’ odd ol J.g‘.’:(.?l.a

JJA;-CMJQ{JJJ?L?AJBJJ)}:&;J:.JPJJAPM

aS A:.ej_fou;_;u_»\:mﬁ%; CJAJ:-«}J:S\VV\’

3y 4 s SCS bty 5 5ty sl il 5 U1,y


https://dor.isc.ac/dor/20.1001.1.22518517.1377.2.2.7.3
https://jcpp.iut.ac.ir/article-1-260-en.html

[ Downloaded from jcpp.iut.ac.ir on 2025-10-19 ]

[ DOR: 20.1001.1.22518517.1377.2.2.7.3 ]

VWYV 3G [ pg3 o5led [ pgs i/ g o 5 (55,5135 o 5le

fs i 31 Jole (SSy) slallas & tMJ&‘kB;J)fS‘J} S SRS s ) — 0 Jgu

g doly ST s b Oloethy A5 g Ltk U1y s1,S dn

ke i, SCS iy, bl B,
e

M)J M)J J-\ﬁ).) ‘;‘;AUJ:)L:

>SS, | >, SS, Bl >SS, |

Sl o Sl s Sl oo
of v YN +\g[ey [evd +\#fwy AN ¢ —-¢lwy azelw
RN +AY/Y o[eNg + VY[ Y R - 0/fV azelu ¥
o[y + e/ of vy + VE/Y o[exY - /v azeluy
TR +YV/\4 AT +Y\/\4 v[oAA v 4 aelu §
W ERYA + A/ ofevd + AT AR + 2 /VE aelo Y
ofvey +\0/8 ofeey + 10/ ofeEy + A/ azelo VA
VAN \E/YY RNy VoYY oeYE \/YY (Glas) :Siles

2V G 83 g0 g (Slgsy G 3o sl ol U 8o O o3 3,505 - # g
Olomdly A o b uly (Sloil, B 00

e 3, SCS 3, kbl g, CJ‘ G obss .
oS sdalie
N . L’
o Z B0 oS b
>SS, b oley 2 S8, b ol > S8 b ol “"!{S”J“A > (cslu)
ij s C"‘ ) C_g‘ s 2 s J‘"J
(1) (eely) oA (cesll) A (eels) (cels)
~-Y\/¥ v/ - Y\/¥ YV + VE/Y v8 /s VE/s \
- Ve/y vy /s - VE/Y VY/s +YV/¥ W/ ve/s Y
-y v/ - \Y/y \Y/s +\Y/y v/ Vo/ v g
-yy/y VE/s - YY/y Ve[ +11/) Yo/ \A/; I3
-V/e YA/ -/ VAL« + Y/ ve/ Yol Y
ofs Yv/. s Yy/. +YV/A va/s YY/. \A
-v/o - \v/o +\A/f o—Sls



https://dor.isc.ac/dor/20.1001.1.22518517.1377.2.2.7.3
https://jcpp.iut.ac.ir/article-1-260-en.html

[ Downloaded from jcpp.iut.ac.ir on 2025-10-19 ]

[ DOR: 20.1001.1.22518517.1377.2.2.7.3 ]

eyt prmb g Bgnne doly éh&J‘ijJJ:A&MC)J.»}TJwJﬂ

G F5e phl @b dsb L (e 5 SCS gleds,
Al el lallas o a g pemes Jaw a5k

ol wbu@iUau)'u_éy\:slw)uﬁunwluiju;—v
oh ol aen 3 5 el e 0dd sdaliie e 4
53 slad gn 3580 a3l Sl 3 S5 L 2l B 0L B,
oo sl U5 03 O%as) s s ¢ 2l SSCS sl
9 ol aolse aan 5o g ol e 0l sdalie 4 a0l
335l loanlie police 51 S 551, 23l U 0lej b,
A led e

e Gl b e ze gl 4 2lie 5SCS (gledy; 50— A
4 sl 0 dsloes g U OLej Vsl sy F 50 GB0L
WA GEsh 03 &S gk 4 il e pEalS el sdaline e
OLusSS ol odalive Hldae b odd aslons @l G Oley azelus

.CL«-wl o.b»éif

oy s Bl e yams o 208 (8lls SCS
53 G Sl L sl gy 0 cand SCS e gled s,
O il pis Kol 5l s 5 dly SIS0 S8 sl
s sl £ g cplys

s 3 ey OF/\ Olne 4y ke (3, ¢ Sy sba - ¥
G (§ 705 (Slhas o 0 ¢ s0s do)3 YO/A Olyen 4 SCS
55 g dol g SIS g5 c b (gl b bl i, 4
e U SS au ol 5hbsl 5 SCS (i sleds,
_ ls 53

o fme 53 oS NS e 5 SCS iy, 350
Lo Ghy 39 ool el o gb sletsl 5o 5 ) Lallas
Al Sl Laylys

S ool @i dpb Gl L Gkl i, 50— F
Aol 5 gladh Sy sun i 5f ol (glallas o jo ¢ yazes

2l oo Gl o pamn SASIS s 0a b 4 s U jae

oaldiat 5,0 @Lu

0aSiils )l sl IS 4 BOLY 3 5500l s ST 36 33 T (laas s 53 (ladamed ooy Lo 03 sl NYVY 630 - )
Ao VO Olginol _xais oKl (55,5
ORI P CH (PP PSP Fh VIR ST P PR K PRR WPV S\ L PRCIN A ESUSWRIIL S (YRR PRSI PYWEP SR PIE S |
XYA LY P o Ol o wds Olge Ot (6540 55400
sl lS 0L oS S 5l (gla 4 s 51 (ol 53 panb 5 Sty (GG S 5 5s sl AYVY p 2o, - Y
Oy o8y ¢ g malie 0aSLails (5 JRCHN
FEAL YA o ol Flr s, el ol &izils hlamt .65 2,8 (65 sy Jpeol ATVE Seoslsde - F
YN BARY e Ol o &by ol Ll TEE M 063,558 (65 ) g ATV P — 0
AO BN o cpss Ao bl Shlasl o pwiigs 5P NYFA o slons = 7
o sl 4 g Gl ol 5 a5 5o sline glgile; b s SLa3 Sssm 3 21 a2 AYVO Lo gm0 ST -V
A Y99 (ke a5 ol ¢ b polin 0SS o6l bl L)l el )8 wabobl o g el
ldhiam i)l b LS webobl ((Olendly 4 55 113) Obl s ol 48 5> (65 placdS,um AYVO o (a5 - A
s YYV Ol AL 550 cujlﬂ.ﬂ (’Jl.c 9 <ol oIS “Lf"ﬁ'fl’
9 - Chow, V.T., D.R. Maidment and L.W. Mays. 1988. Applied Hydrology. McGraw-Hill International
Edition, N.Y., pp. 201 - 236 .
10- Edwards, D.R. and C.T. Hann. 1990. Combining site and regional information to reduce uncertainty in
peak flow estimates . Trans. ASAE, 33(4) : 1208 - 1216 .
11- Environmental Protection Agency. 1990. Ground Water Handbook. Vol. I : Ground Water and
Contamination. USEPA /625/6-90016a, pp. 56 - 62 .

V-0


https://dor.isc.ac/dor/20.1001.1.22518517.1377.2.2.7.3
https://jcpp.iut.ac.ir/article-1-260-en.html

[ Downloaded from jcpp.iut.ac.ir on 2025-10-19 ]

[ DOR: 20.1001.1.22518517.1377.2.2.7.3 ]

\PYY st/ pa® ol / fJéJ.L?-/L;tz.h B0 5,0\ p e

12- Hjelmfelt, A.T. Jr., and L.A. Kramer. 1988. Unit hydrograph variability for a small agricultural watershed.
Modeling Agricultural, Forest , and Rangeland Symposium, Dec. 12 - 13 , Hyatt Regency Chicago,
Mlinois, pp. 357 - 366 .

13- Hjelmfelt, A. and M. Wang. 1994. General stochastic unit hydrograph. ASCE, J. Irrig. and Drain. Eng.
120(1) : 138 - 148..

14- Maidment, D.R. 1993. Handbook of Hydrology. McGraw-Hill Inc., N.Y,, pp. 16.1 - 16.41 .

15- Mays, L.W. and CK. Taur. 1982. Unit hydrographs via nonlinear programming. Water Resour. Res.
18(4): 744 - 752 .

16- McCuen, R.H,, and T.R. Bondelid. 1983. Estimating unit hydrograph peak rate factors. ASCE, J. Irrig.
and Drain. Eng. 109(2) : 238 - 250 .

17- Nalbantis, I, C. Obled and J.Y. Rodriguez. 1995. Unit hydrograph and effective precipitation
identification. J. Hydrology, 168 : 127 - 157 .

18- Savani, A.K., P.M. Modi and J.B. Panchal. 1985. Developing synthetic unit hydrograh for large catchment.
Proc. of Formulation and Appraisal of Irrigation Projects Symposium, March 28 - 30, Patna
University, pp . I - 19-11-30.

19- Shouze, Y. and Y. Delin. 1982. On the application of variable unit hydrograph to the regions without
observed data . Proc. of Hydrological Research Basins and Their Use in Water Resources Planning
Symposium, Sept. 21 - 23, Berne, Switzerland, pp. 617 - 626 .

20- Snyder, F.F. 1938. Synthetic unitgraphs. Trans. Am. Geophys. Union, 19th Annual Meeting, Part 2, p.
447.

21- Soil Conservation Service. 1964. Hydrology, Chapter 6, In : National Engineering Handbook, Sec. 4, Part
1, USDA, Washington D.C.

22- Zhao, B. and Y.K. Tung. 1994. Determination of optimal unit hydrographs by linear programming. Water
Resour. Mang. 8 (2) : 101 - 119.

23- Zhao, B., Y.K. Tung and J.C. Yang. 1995. Estimation of unit hydrograph by ridge least - squares method.
ASCE, J. Irrig. and Drain. Eng. 121(3) : 253 - 259..

\op


https://dor.isc.ac/dor/20.1001.1.22518517.1377.2.2.7.3
https://jcpp.iut.ac.ir/article-1-260-en.html
http://www.tcpdf.org

