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1- Instantaneous unit hydrograph


http://jwmr.sanru.ac.ir/article-1-553-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-07 ]

Yf Ol 0355 50 Silogil mmiwly 5l oolaiwl b iU cogpie Joo sl yial)ly s

Olfse mily 5o 08 (imly Ll bl 1) Joso
I ks gl 5l Slsy by (S
SIS g0en S5 g 4l (20 Sy (20 @l @0 Jelse
Silwasae
ol At (6l Sloz (n e BL sl
i) S5 (a5 aiaion sl 5| o5
g7 Slidas (S5 0,55 (V0) wbl oo S
plas y2 S o Sl sl glad yo bl cpaiz I,
Se S ol 4 by adl b S bl
sl ggdse nl @ 4y b wSlioe pyjsesyS
S on Sloml | bpges,S onl 5 solaas lanl Sy
lopg)gag,S (nl 2gdioe 4iS adgl Comex Gl 4 &S
L klem)L.\.M ‘LQ;T ;m);.; L wl.u.n 9 0L @R
6?.\:},: P fl.o.a‘ )‘ o D9 e oals S LQ,:‘
Slp 1y s 018l Sy w68 cdmal> 0,81 plas
u.:l.?r...a‘ )l o n.\.'Lo)‘sn A.:l?ﬁb‘ o..\...vT J.w) .)L’x.a‘
iz 5o iy Slae Jf o2liiul L dapgises,S
Sl Gz See Sl o9z 4 W
G wle Plal 1 was gbas, 51 S i
oedly yo g s uuw W R GURLap i g
Jd o Ko cpl 30 51 G ardl anilas oeg
S5l glls yﬁw a5 ogd oo Obml wus
Bz e el 093 5l o s 4 Cd (6 i
O 00)sl b a3 2 (al g 0ad (i Jod (il
PRIV PES N K PG IRTS V| RS- S Syl S PP
daler e Olsz wads | Koo Jud 0,8 o Jondsly
Sl 1y S5 i, Slrgls S (T0) o

.MOGA

b 4

0y =5[] e ®
el Sy oy oY) 5 (V) Ly, 4 axg L
09 ..\.Q‘? (\’)64.‘4)‘) u.ul.w‘f

(kD+1Jo=1 (\+)
64@1)0:5;,15)&.@\%“\,&‘Qi)Ms
9 ;]a.> u).?banujjb )‘ OJ.A—| wéd_:‘5>5)> (\‘)
M‘P QL"’ (\\)6@1) U)}ao&ck 6")-*-”‘3 u.l)..o
YY) o

%= T (é)hi o an

Ceol K g glo ol )y b LS 595 G () Y) (gakad,
oY Gl gapdd Sl eolinl b )01 plgie oS
N Ll &b Ty bl @ies ool s g oLl
ol Lo giST (FL) L iy a5
g 00 K g sl (V) (salayly (samslons sy
Sboged AL o9y ;5K 9 N sla el )ly aulone sl
Olme BLbs, ol dlaz 5| anl o al,] gouae
oy o g (r (225 hg) dapslisS g &
ROV o)l...'f.v‘ e 9
ol 225 095

sloojom 5l (S o 095 Slallhae bl p (AU
b9y ol g0 ged dlerday 1) oy, (LSl 5o
ﬁ.xa‘ Sleogaz )| oolawl L Kk s N LS‘L“);"‘)LL
Ded e 3ysl (OY) 5 (VV) Laslgy bl s

n = 2{29L%1 \Y)
1/2A%72
k= (;_:r:;a.fa) (\ Yl)

b Flawlxo Joo (iwly )

LSy ol ) SUby 0,500 &)l gls ¥ JSCo

B Slaye gyazm oeiles i | Sl sy
] ‘5‘Ml?bc 9 ‘_g‘o».\.‘bLi}.o ‘_ng‘S_ab

Jold S o slo piite polie Sl gk o
ol o ad) 5 4 Bos ali ol o K g N slo il )l


http://jwmr.sanru.ac.ir/article-1-553-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-07 ]

Yo WA o) g 5ml VY o)les i Jlos jutul 0595 Ca ppoe dnlisimgsy

NS = L— Ty (Qs — Qid* /Bl Qui - T)* (V0)

_ Q.lpeak —Q peald
REYhqp = 100 [2 b P | 0%)
REY%rp = 100 "ﬂ% Ov)
E'P: si
Rs%ﬁzﬁ—l A
Li=q Noi
I, (Qpi-0s0?
RMSE = \}i& )

n

C}‘ tf ULA) 9 ‘53;) sTpO ‘QOI 9 AW 6)uw
oo :Sle 0, oiiws Shwline 815,00
5 (V) doo ygu ditiwd Slaslin olaxi N g Sloalic
Sade (@ dSSle - 15 L 50 (V) Glaas 5 Bolo
Sltants BFy0m JaS Glls souzmsolis S,
)Q ‘5»..,«...1 6L‘a:> U‘J"’n 4.‘>),Q 9 Sl ‘S"A-QLMAA 9 I W)
e 2550 0yl sl g zsl b plej 5 Sy (0
bl il eS deosiledl Ol e g0 9 L=

By anlg> YL Jawe

Sheslawl b oiw como 5l . Gledigy Jow
9&ALJLNMJMb‘o)MM95¢“Si@‘9}
Sk sleoygs sly sleanee leand Joe
n ﬁblj.a 9 ‘):>‘ 46.:1.»..»‘9.6 6&0&“‘ )| 0 odlive
U 28 g,y b g SRaS b (mily Sl ol K
0,90 & (S,b bl 5l Limgd cpl 50 o duslie
315155 00 jo a8 Cawl oads colaiwl LS 039> o
Cawd 4y Jado il 31 ol gl (S5 et 6K
1] 00 43‘)‘ Al J}A} ) aS J;AT

OF = (232,(Q0; - Q&) 0%
(s y i

Solal &g 4 d97 90 Slilg, 9 5, sbaslayg,
CES g s jshile 4 oD e Ao 50 4
Slaggy 5l Jae gagys polie aysln po ke
S5 iyl il Gy @ K9 N sla iy
o8 ags b e o e ol oas colasul
@S b)) o Q) elalpl s ssle Sl el
s b og3g)s sloyal)ly a5 oged axg Wl Jaw
Catb Sy u.v‘ )...c ) Mb AW Q)E"f.‘ @YL
olaws (plply og auslegs olexel BB o)
sl ye 30 byl 5y5ln sly siter sloslug,
Sl Joe (ew)liel g wiad a3 5 a5 o (el
e cunl a8 .8 )8 bl peo gaiws slayg, SO
oais oolaiwl ol )b 0,51, 50 pgo (satws olag,
@lp hd el ye 0 KoM onds 5,505 (slo el ly
50l 1,8 solaiwl 3590 36 Jow Gyge;] 5 (omiw Litel
aod OlkeS el amly S5 00 ae salo e 50
Silwaaed Sy, sl Sg,nm b Joo mls ol
Gwd )L:f) p...w glﬁ‘j) dud‘;s)m Lt 9 KW
slagiagy polul » 285 5 awlic 3590 pgo
S g Solo (M) paed (V) o) Ken 5 S5l
LSLQ)L"’A aJM (5"‘)15 @L)J ).) ¢(Y) Mo)@ 9 (\‘\)
3 e sl e (VO galal)) SOl - i
G oley 5o omd sl e (V8 salall)) Sy (o0
5 OA gall)) bz oz glas (VW gakayl)
oolazul 850 (V4 (galal)) bosiladl lay o £gome
o5

Joe (rily s -V Jaax

k asdly Gy,

RV é;l.a )‘..\.E.a n
A4 VY
DAY 'Y
V/SAY \f
<[FeN 'Y
RIATA VY
<1700 AR
V/YYY 'Y
AJATAR \F
<IVY- 'Y

VYY)
VYOO
\/#ay
V/IVAY
V/IVYE
VIA-¥
V/VYY
\liaYd
V/VEE

L > < 0 & 6 t t —

2 bl Glajlas b obya G155 0 sla S
Al caglie sl oad &l ¥ Jsax
Slagy 5o (2bjyl slaslae Sile 5 Sl Sy 0
oty lednd Joe a5 wad oo las Sl 59
) by Gl Sg e cbadie iU s e
iledoo giloaed Jo3 BB 8o b g cenlio 50

5 L2l Gy oShe polie (pl 5 0d aculxe
odds 48,8l o e dlayg, o Jow oL
Joe ool giluans 5 glalie 815,00 cwl
FUSSS o omwlael gdlm ey G et e
0)5—‘).3 9 u»l.: JA.A LS")IS Gl’))‘ CJL; Lol 00 43‘)‘


http://jwmr.sanru.ac.ir/article-1-553-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-07 ]

\t4 Ol 059> 10 Slogil omiwly 3l ooliiwl b U sogeie Joo sl ol )l (yuss

—— 5 jla axa =
VA .
AWk
Ll I'}
¥ /
Y
/ 3
3
- .Ilﬂl'k \ : d
L fr?
« ¥ ¥
- JIfT
. /A
] A T YPYW XYY ITAYTTIORNYYY FY FA R AV AY FY FAFI YY YV .OAY AA
oo Lasl dl> o 0 Slasline g (gjlwdnd G150 —F S
olz o2 25900 sl Slasyo ggame ol e sler - mlar il g il i,
) loaile il ) 9 ) ; ’ :
Va/0 V) /0 YV -aF Ve

ol salols yimes 55 oolatul o5l
kYo 5l (S Wlgoe 58 0j9> JB S 5 5l (b
ool oy sl Jaw gleans mls jo U ol
S5 el SSlegsl (il (g, S Ghag
2003 W ol 0 (20 Joe slacsog g (a5
S8 el 0,90 5 el VIVD (50,058 oo b plas
pae ppgaz ;3 (OF) Glea s pl s b as e85
Syl cdillae yjlee slass (YL slass a4 LS

2 b gamlie 5 Giluand @l bl
2 ok S50 sl Sy 9yl o }“e ods
L olse Jo ol by o)l pldenS sl so59>
0397 A1y 5l ceilie (59505 pley eSS
3y9] Cews 4 (639,9 Bk ey

Woy ¥ e 4 @SSl - b e
ol sledae ;o (Jae mls guwys godumslis
bl sals 5l eolaiul g Gl jo (V) deo e
30 Joe omb slas ws s il o gupd (Jow C—'L‘-'
Slides Lo gl U ool g sl 20 sl
M‘UUG.Q uoya} U"‘ o s(\\‘) u‘)&"-“’ 9 oo‘)gsa.‘a..m
(ol Solisl Jow 5l aS sges ol (V) Hlilb,e o)ls
SUlsy zsl (20 255l okt Glgioo (Solos (e )
odliinl (g% Sy, SIS5 008 IS g (25

sbml Ghe) So plyea AU b3 % b,

sl 5 5sSUsS glo byl 5l ombans bl Ll
a2y O)se o)lyed g ol e
o a8, B4 by, je el 00y ol S gl
bog a5 b bl ol b bis Giegh
Ol wilad el LS (goj>  slaolSins!
dmls 1) LS 51 (80 (b 0l S5 000
Sigs g Slas g Bolo sl iagh el 5 oS
sor 3 SrSelr 5 Sidarin siledse @it cds
99,9 Wyl 35500 8 4 ook Gliee 4 e
Lnjlade ol@dl b aSepl 4 axes Loyl S
oo Pl K 0p3S cups Ol (ilre Slaws
oolaiwl K g N sl el )l 51 Sleacgaze 5l lg5 oo
b slotinge Ghg) 5 ooliital (gl ul )3 o9es
el (Aly Sy, 5,k sleosls 5 Sy w65l
@ s b e byl sarebre 35
FUSS jo aF WSl el als by (gjlwancs
I 9 oo atlh ool wabioe ovaliv
oS oyl cills giluand b Slaslxe Sl 5g,000
Lol K 9 N ﬁ.)l.ﬁ.n cewlin (54...*.4[.7;,0 60MJQL&3
Gl BB sloools dg>g Dygo jo AT Cuwl o8
e B 555 fimn 5 S 23l Sl <o)
Loy o oyled by, wile 6500 slass)
0l 380 Ol (stmlne (gl 3585 Dl s e


http://jwmr.sanru.ac.ir/article-1-553-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-07 ]

Yy IWAF Gl 9 5mb NY o lads /i Ju},éqio}?cﬁﬁmmb..ujji

3,800 b b 08 18 oolinul 5550 5585 slaoje> sl 1) 9090 nl GiRgn nl @S &5 Sges
sleojsr 29,5 SS9 00 le ch‘dﬁ.!a.u wlfo’ Jae 5l eolatul 005 o ot sl s
2,5 Gilwans 1) ol Wil 550l RS ewyp Sz oS5 b (Sislgyeee

&b
1. Agirre, U., M. Goni, JJ. Lopez and F.N. Gimena. 2005. Application of a unit hydrograph based on
gé D watershed division and comparison with Nash's instantaneous unit hydrograph. Catena. 64: 321-
Bahremand, A. 2006. Simulating the effects of reforestation on floods using spatialy distributed
hydrologic modeling and GIS. Ph.D. Thesis, Vrije Universiteit Brussel, Belgium. 122 pp. (In Persian)
Boyd, M.J. 1978. A storage-routing model relating drainage basin hydrology and geomorphology.
Water Resources Research, 14: 921-928. )
Boyd, M.J., D.H. Pilgrim and |. Cordery.1979. A storage routing model based on catchment
geomoré)hology. Journal of Hydrology, 42: 209-230. o
Dong, S.H. 2007. Genetic Algorithm Based Parameter Estimation of Nash Model. Journal of Water
Resources Management Doi 10.1007/s11269-007-9208-6.
6Dfozg]e, J2.CE.SI. 1959. A genera theory of the unit hydrograph theory. Journal of Geophysical Research.,
1 241-256.
Erfanian, M. 1998. Reviewi n%of geomorphologic and geomorphoclimatic unit hydrograph in Jazin
cz;té:hme?t in Semn)an, M.Sc. thesis in Gorgan University of agriculture science and natural resource.
123 pp. (In Persian
8. Howesa, D.A. and A.D. Abrahams. 2003. Modeling runoff and runon in a desert shrubland ecosystem,
Jornada Basin, New Mexico. Journa of Geomorphology. 53: 45-73.
9. http://fawikipedia.org/wiki/genetic algorithmyyaa

10.Jeng, R.l. and G.C. Coon. 2003. True form instantaneous unit hydrograph of linear reservoirs
Journal Journal of Irrigation and Drainage Engineering - ASCE Library, 129: 11-17.

11.Lhomme, J., C. Bouvier and J.L. Perrin. 2004. Applying a GlS-based geomorphol- ogical routing
model in urban catchments. Journal of Hydrology. 299: 203-216. i

12.Lopez, J.J., F.N. Gimena, M. Goni and U. Agirre. 2005. Analysis of a unit QP/drograph model based
on watershed geomorphology represented as a cascade of reservoirs. Journal of Agricultural Water
Management. 77: 128-143. . ) ) )

13.Mostafazadeh, R. and A. Bahrehmand. 2009. Simulation of flow hydrograph using Nash liner
modeling in catchment of Jafarabad in Golestan state. Journal of lran watershed science and
engineering. 3: 9-16. (In Persian) ) o )

14. Mirbagheri, A. 1998. Engineering hydrology. Shiraz University, 562 pp. (In Persian)

15.Norani, V., M.T. A'lami, H. Delafrooz and V. ri. 2009. GIS representation of a
geomorphological unit hydrograph based on cascade linear reservoirs, Iran-Water Resources
Research, 4: 41-49. (In Persian)

16. Nourani, V. and A. Mano. 2007. Semi-distributed flood runoff model in sub continental scale for
south western Iran. Hydrological Processes. 21: 3173-3180. (In Persian)

17.Nourani, V. and P. Monadjemi. 2006. Laboratory simulation of a geomorphologic runoff routing
model using liquid analog circuits. Journal of Environmental I-Q/drologé/, 14: 1-9. (In Persian)

18. Nourani, V., P. Monadjemi and V.P. Singh. 2007. Liquid analog model for laboratory simulation of
rainfall-runoff process. Journal of Hydrology Engineering, ASCE, 12: 246-255.

19. Sadeghi, SH.R. and M. Dehghani. 2005. Efficiency of Clark instantaneous unit hydrograph in flood
unit hydrograph regeneration. Journal of Iran Water Resources Management. 1: 97-99. (In Persian)

20. Sarangi, A., C.A. Madramootoo, P. Enright and S.O. Prasher. 2007. Evaluation of three unit
hydrograph models to predict the surface runoff from a Canadian watershed. Journal of Water
Resources Management. 21: 1127-1143. )

21.Singh. P.K. PK. BhunKa, S.K. Mishra and U.C. Chaube. 2007. An extended hybrid model for
synthetic unit hydrograph derivation. Journal of Hydrology. 336: 347-360.

22.Singh, V.P. and D.A. Woolhiser. 2002. Mathematical modeling of watershed hydrology. Journal of
Hydrology Engineering, ASCE, 7: 270-292. )

23.Szymkiewicz, R. 2002. An alternative IUH form the hydrological lumped models. Journal of
Hydrolocgy. 259: 246-253. ) ) o )

24.Wang, G.T. and S. Chen. 1996. A linear spatially distributed model for a surface rainfall-runoff
system. Journal of Hydrology. 185: 183-198.

25. Zahraee, B. and S.M. Hoseini. 2009. Genetic algorithm and engineering optimization. Publishing in
Gotenberg. 260 pp. (In Persian)

N o o b~ w N


http://jwmr.sanru.ac.ir/article-1-553-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-07 ]

Journal of Watershed Management Research Vol. 6, No. 12, Autumn and Winter 2015 ..........ccciveiiinineevinniieinee eesnenerineenenn 28

Deter mination of Nash Conceptual Model Parameter using Auto Calibration in
Kasilian Watershed

M ostafa Adani, Ramin Fazl Ola? and M ojtaba Ahmadizadeh®

1- M.Sc., Sari Aaricultural Sciences and Natural Resources University
(Corresponding author: m.aslani 7960@amail.com)
2- Assistant Professor, Sari Agricultural Sciences and Natural Resources University
3- Ph.D. Student, University of Boalisina Hamedan
Received: November 18, 2012 Accepted: May 11, 2013

Abstract

The appropriate use of a conceptua rainfal-runoff model depends on how well its
parameters are calibrated. Generally, rainfall-runoff models deal with numerous parameters that
cannot be measured directly and should be estimated through optimization tools. The purpose of
the optimization approach is to finalize the best set of parameters associated with a given
calibration data set that optimize the evaluation criteria. In this paper, a continuous genetic
agorithm calibration method has been used to estimate the NASH conceptual model parameters
(n, K).The efficiency of the method was evaluated using the estimated parameters to simulate
different rainfal - runoff events that happened in the Kasilian watershed in Mazandaran
province during previous years. The calibration and validation results have shown that the
suitability and efficiency of this model for auto calibrating of Nash conceptua rainfall-runoff
model is more accurate and favorable.

Keywords: Auto calibration, Conceptua Rainfall-Runoff Model, Kasilian Watershed, Genetic
Algorithm
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