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3-Geomorphological instantaneous unit hydrograph
4- Soil Conservation Service



FYY 1,5 g0 olal 391 10 55 (55893 30855 95 (251 (23!

Dy 0ab ;S5 sl hgy Soday S gl (23 290 3 bl
S L Oblgym )b a0l 3 (ilodns 4 (¥) oylSen 5 1Sl
59> > HEC-HMS i L duslic 5 (ANN) e gice uuac
(omas a8 §iod ol gl (bl yy a3y 00,5 (8o
Ul ooz 5 gl oloj gl 0 ool 3505 > (o ghume
g odl5 bl o .S HEC-HMS Jus 4 cuns ¢y 2 Slos
»Nash s 550 Jie ol LS ols,lan (W) a0
Ao by s bl Ju)w ).».701 P ok 3995;.:1 &l
P YL By Nash das o35 Jde wodel Cunday ol wlal
sl sUlyaes 350l 1 e sgwiol sla Shg 5,4
Gt S Jie S s 4 () olfSn 5 ol san
odo] Cuwddy guls ulwly Aidly eouas doly (81,8 g,0m ans
@Y €8 SIS gldlaxd waly GBS g)am Jae gy cul
sy b Giledr 5 3,0 by Sg,0n slaailge 350 5
e S o 03900 Jod HB B L) gl (0 5 @8l U ol
O Ol Oloj Cuenl (o) 4 (S )5 (B) gl 5 (ol
sly Sl oM (a3 9 €83 13 5505 plojen bglad
SN s ot sy golis bl sl SIS glalisd
D3 055 2 @Y 2L 5 IS jgloss sy dgaicl (g3lodnd )
@b aunlie 4 (cdnghy > (F) odlj dlaae g dinoy g
Ly josol oje o Nash Jao (gla el ress sla s,
o Olyea blas iy wdel candts gl ol aslsy,
@l olsl o ad s Nash Jue (sl ol 3,915 )5 (b,
099y S jul 00 53 (V+) (sden] g (saemme bawgs el Caday
5 SCS il Loy, 4o Cams e 29l S5959 0555
bl OMow Bl 0 ez jd o

olael 5y50 ) 00 ploml Clides sy (Jlal (55 L
GBS 5)aem 29l ciliseo (sla by Codgizes 5 (2 mlus
e (2l )3 i slagtagdy g Ol pbosl 4 jlo el
A5 g Cotuo (B aoyp ikoh opl 5l Cua I .l depuiie
b ol awslie 5 <59ls8 0555 glaland soly 1,59 0 Jao o lisabo]
Ol (olwlid jolate 4y il 9 SCS Ll slag o)
Lo Lol 486 55l (slmojon gl oy 15950 3500 s,
Al e Si gl 0jen lie byl

B gy 9 g0
dadllos o g0 (sddlaio

125 ) S e proshS FEVIS Colus b Sin 15l 050>
abols 13 939500 sl (595 lulp 53 03,15 A (slnojo

I3 )13 deedio e Jlod (6 ek ¥O

5 ey el 0ad plodl Asly G818 g 0 plisul sl b,
Anly SlSpai (o an plBl pling 528 55 (YY) oS0
2553 Jas osal Condty @l i 3908 (£Glshregs (slalad
Mg 0 pin @DLS Sl eslitl 3590 slasby) ol 4 Cos
slaigy anslio ay Yoo A Jlo o (V8) o) Ko 5 (SShlo 5
2 3585 by dols gl 3o izl 'CN 5 GIUH
coo Jl wlie $5oldregis sl Shg b SasS sl laojy
059y LS (pn @ (V8) (e g Lles 2292 513,55 50 (6 ydin
Ly el g asisby liwsin ;3 d)_..xj 059, GIUH
oon & RS 3 (V) hlSes g Lilee bdged Sl Meculs,
G0 ol g Bl daly SIS 950 (eSS lagsby) (2
ek 4 SCS Schwarz 4 Taylor Snyder sla jig, o)
sy 250 Beta g Gamma Gray o8 ;| Jeis! i &l
LhHLS Jlenl @j95 @y cosel Cunds ol wlol p.cd )3 18
(V+) ohlSen 5 (A iy olg d9es0] JSb opweds 1 oYU
Gl g)0m 351, > GCIUH 4 GIUH Jie L sy &0
5 stlie SCS oulisl (clobe, b o gults duslio 5 slalasd 1ol
sy ol ol sl (loanlio (31,5 5,0n g ROSSO
29l b iloj 5zl 3 3512 3> GCIUH 5 GIUH sla g, oel
4 (W) ghbsen 5 (5 g Como (p i s SS90
Beta 5)Lel aajgh 2 (itee 42y B S50 Juo sz (g2
dye0 o Jio oS el cusdds gl olwl p &8 ad Dy,
Do cawlio 03l
Rl S55lg8 e8] slasby) awslie 4 (F) )15 9 leor>)
1) 9,0 wdal Candds gl bl g By e ¢ dn o
Sl s e L gyuin gladall (s (5355850555 (slalad 2ol
o o (5 jsel oja )3 (F) lilye s closalie
(AL «SlondS 9850935 «Su35l5)90955 SS9y 2 s
daglio | g 9SSl doly GIS g0m 3502 5 dni 0 g g
Obgy slornlie Lokl S, m Ly (6350 (slacd]Sy,0
9 SLE dged (Byma gy (bl Glyieds ) Sojglgdpegi
ladasd asly 5550 QLS awlie g (uyp 4 (3) (289,
OlsS 0j5> )3 (2o 9 SCS yulil sla by, b 5355850555
2L 5 GIUH gy 00l sty gyl ulss o izl y
sl 5 LIS g GIUH G155 5 cadls (6 y2aS ol b,
() OhlSor 5 5)10y95 2 cal 0392 sy 2D > s,
oRlsl slagtsy L ol auslie 5 SIS Jae 2l (o) 40
ey i LS Sl alsls gl sl il 5 SCS

1- Curve Number
2- Geomorphoclimatic Instantaneous Unit Hydrograph
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2- Mean Absolute Error

3- Root Mean Square Error
4- Mean Bias Error
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One-Sample Kolmogorov-Smirnov Test
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Asymp. Sig. (2-tailed)

a. Test distribution is Normal.
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t-test for Equality of Means
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Abstract

One of the most important objectives in hydrological studies is quantitative rainfall-runoff process estimation
at the basin. Several methods and models have been created in order to simulate the Rainfall-Runoff process that
each one has its’ own advantages and disadvantages. The aim of this study is to investigate the capability of the
Geomorphologic Instantaneous Unit Hydrograph model in flood hydrograph development and comparing its’
performance with Snyder, SCS and Triangular models. In order to implement the mentioned methods, Rainfall-
runoff data were collected for 14 events and direct hydrograph was obtained. According to the statistical
indicators such as RMSE, MRE and Nash-Sutcliff Coefficient, comparison of the observed and estimated
hydrographs depicted that the GIUH method was the most efficient in peak discharge estimation, and Triangular,
SCS and Snyder models were the next, respectively. Also according to the results, Snyder, GIUH, Triangular and
SCS methods have the most efficiency to predict the time to peak, respectively. In addition the results indicate a
low estimation for GIUH and SCS methods in peak discharge prediction and over estimation for Snyder and low
estimation for GIUH method in time to peak prediction.
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