\ay WAD i 5 gy Y o)l [ Jls 5] 03 Ca e dsliimgy

oo b e g (55558 pole olSiils
e olals ) asliagy

soly 155,008 Jao s il )y (rad gy )8 (o
(SUido jusual 059> 163 )90 addllas) sy B1)S'gpiu (g lwdnnd )3 (I3 (glalasd

Y Yaal: S 5
A e g 031355 by
(faribazakizadeh@yah00.cOM : Jggume 0w g5) 32 o5l cbid )| (ol IS assgal yils —)
5 ol&uly ¢yluisly =¥
AFIVINY s pdy fa)b AVNVYA el )6

S
2 g3 0595 JUB) Cowl 8l 8j9n Sujoly b JU8, (ilwand )3 o, g o3l (sladuse 51 o S (5 Ll Je 5
1oyl 290 SS9 Elgil 5l iRas cl )3 d9udion 48,5 AT 13 K 085y pd Ly B (e 0 U, Wile (00
7l 050 93 (ol Jao gl e B loj — g9l U gloj 9 Wigke «old (somw 5 (o (2028 (ol sy B3 kg
G olyly 51 o3l b i 9055 w9y 40 K 9N pdlio jelike (il A ol 8,5 108wy D490 D3y bl 43 Sl
@ (Zely (51 el )l (iSile (3855 S )3 b (el SUlg, o951 SBLe Shag dw b gy b 53 9 (1555 50
320 3590 33 B Lo i g Wigs (g 3l dlwl A 3y LS gl Lawd o, lisl 5 slagg, 90 e Je gl
Ol sl (25 3551y o (slad o yd Cuwl buwd (68,515 g (Tl godld yigs Billad 4y y3io ((gBgun U (Jo (63959
9 VA/EA TAIYA coud i 1 ol (oo 5 (B9, 53 9 AT+ 9 TA/EA TAIYE cud 5 & Lige gy 5> e 022 9 T
SB A9, Olpe & By plw b dunlio 3 ol ommw 5 o j1 st 9 Wigke (9 Sikie jdul 0jon )3 1) .l 3,912 AJOY
S SR ) (B 2900 3 O (225 g s U ploj —ggl U loj oy, j1 S b 51 edlw] 0gud o0 oy 5 52
P Olidiod bl g cnllas 3590 58ul 0595 b bl pad )3 gy craf 52,8 1 515 &) dand gl O

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-19 ]

[ DOR: 20.1001.1.22516174.1395.7.14.19.1 ]

[ DOI: 10.29252/jwmr.7.14.205 ]

Dyl 03 dpo g

LS‘M »‘9 d‘)fs).\.g_&: dlice x?'u‘i 8j9> cum-; J.M ‘Lﬁ‘;% 0:39) ‘hgms) _U’.;)L! d)'LwJ.M :LS.LJS gslhb)‘g

ol Gl @b & 2950 485 i > el gm0
K g (0jlee 3la) N slayial)l b eg il 99 LIS @b
el J i (V) aibie (e 0 oy
2 odliel 3)90 slayby) 8> 4 Sujglgyd (il e
2 B pas (V) o)b (S Jae gla el duwlore
2 Gl g s G el il i Jue o el
S Sty 10) st b Sye
laogy cnl oles 1)1 3529 K g N jolie dslxo (s
Wiage col «(J)S dlad g (oo dmyglidS g 0 (lpoo
L (¥) ohlen 5 xST.(0Y) 2,8 oLl (25 (225 B9) 9
ol &by SlSaymn 5l 3 plae by ) edlitl
04 (gilwded zol U loj 5 (20 polie a8 M) des
5 ) (V) g .yl Slialie polio b oYL sl
O3S 3 ) Sei el g s ples gy e
O 0988 > SiagsS sl 0je 53 (i e sl el
gy w3 Bllas lallas (559 @ea b 48 (23] 3590
ool cpl il 0340 YO 5 ¥4 FY i 5 4 oolaiwl 350
Ghe) orcmlie glais a4l S8y el by s
Sl plos sty 2bil b (W) Gy 2908 (B
pgsll g agpil Sl il Sl dad Ol
ool jol 0jg> )3 ¢t Jao sl yial)l 359l 55 S
PGB gl «SBf w8 o s
duolie b (F) oolj blaas g diooypn D) K o N (gla el )y
das 5 m cploo) Koo N slapiel)ly (ess slagsb,
ibe b olej —zgl U ploj cohlSan g Ligge cola (gom 5
@ oblaer g3ul oje )3 (i Jde @S p (B85 (229 5

Aoddo

Jelgs &8 ol onomy sloy Sllg, — o)k sl
ly cuslio glabg) ookl )l (28 o ) o0k
2l BB Sazm ol g Sy Sllg) — b ile e
Sy o o Sllgy = LBk d‘-"*J-\A_dmﬁ)K o>l
b ulr o Gileand 5 sl oje Sojsleue
2 odd Ipl llee 136 L) Logad 5 (o laojle
S b i glacasgie (F) sl Gl w2
sloodly (syslaer Ko «(sytag)dem L_SLMKM%.‘ P
Op pauip g onb 4y gbaalpl Gl gy e
d\mJJA )] odlétw! ‘Lglo.).ml.\i;,o SleMb| 9 )Lo‘ d)s‘é.o.?
J00) 6 e bl 1y o y5lp 3 (S5l
Il Jew SSoonn pus > Jolite slagd,
SS9y il edlatal jusul 0jex S )3 pasude b bl
Juo 9> ey bawsi )l sl Gly gy ul sl 255
S olgis 4 98t ol @l lej 1 g b sl VAYY
(V) casl @iy )8 4 Cllg, 5,k ol 5> S porde
Sloblyy 5 (o)l odd cud sloodly dgng Cjao )
Aot Slaype (xS g wgSae uyile idsS sla by,
slp 9 odlitul ojg oy SISg)aa s ol
a1y BIS5 0n (gyteg)ha el BB (slaojss
S (1207 L5 9)AF) (5,5 AABF S M YA L))
& o s e Jae 38 el )3 (A) el 02
8y Jdo cpl )0 .l 03 g5 350 0)lgan (Sdls >
Sogo d &S Jad il Jldy aile Byl e 5 059>
909 O Su (29 9 Mk fale ob 4 (Gyw

1- Nash's Linear Reservoir Model


http://dx.doi.org/10.29252/jwmr.7.14.205
https://dor.isc.ac/dor/20.1001.1.22516174.1395.7.14.19.1
https://jwmr.sanru.ac.ir/article-1-770-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-19 ]

[ DOR: 20.1001.1.22516174.1395.7.14.19.1 ]

[ DOI: 10.29252/jwmr.7.14.205 ]

VA ol BlS gk (iludnd 3 (i gl saly B1Sm Jae layiell (a3 slagbyy DS (o050

35 ol 2 (6598 laguds )l ] slito 5ol 5>
Cnl scal 0gSSkn jsul (sbvojonj jl (o g oAb Cogune
Olae gl e £V 5 Al olue L ooje
YAV g Byps sk 0F VSVET L OF AT 087 Ll
Cusdge S JS sl Jlad (oye ¥V YD FYT LYY
Al e o jlis jeuiS g il )0 1y addllas 350 ddlaio
ol JBlis 5 (Bpbogn Cuud ) o YPO ojp ¢lis)|
plel ise bl (S led Cwowd e VAV
455 dadiy oo ) (B pbog 9 s> Cuand | naal
Jib 4 ol anlpl St g 180385 4 3ld) 5l g oS
dilaie )d gd 0 )5 055> 3l i 423 b yteglS VF/OF
g A lo ax > WY WYl gt (glod caslllae )90
GBS il e Jlo ) e e Yoo /AS awgie 3l
S5l e a g 0 Jdop oSS gh g ol it
ol el (o> [asdie (sl 381 0818 (5 ) Ylpdaw dasuiie
2 A S5 & Vgano g 2yes 5 255 (o5 os LS
@ 0jo> o2l )l Elgl D9800 03 63k Slse ()
oo 9 @y0 (55gliS 0o Jold Colue sy
oy FY/AY adles dyg0 dileie lawgio coud bl o
V) Wbl e

Ll ol g ek (e lacilSyyha
P oohler 5 g ey xS L (V) olen
4 olid el oje 3 gl (Bly molie (giluans
)9y o igy glgl 5l sladly cuvy dsuculs) gls
@275 ol Slaghyy €8 auglio (i Jio slayielly
b olej = 25l U glej 5 0hlSon 5 Wigs o)l (oo ¢35
2 Ok Silodd @l p K 9N jolie esS 5> Cilae
Lol a8 )18 bls 500 i 5 Bl (i e
5 Syiegyiad slaodly 9wl leMbl oo JolS & asg
Pl yoSho adlaie 1 adllas wliie 5l 0jg (Sl
Glaal > Jao ol 33,8 dewss (gl Sl o bt cd )
Pk ) Gwole g Ghtln (Sl
8 el 3y90 M Cy e polate @ Sl slaoje>

258

L g 9 290

el on gl ) adllas 390 adlate Cunbge -V S
Figure 1. The location of study areain Y azd province and Iran

‘gblg) —uia)l.g SleMb) 9 )Loi «.5)516"? )1 o= !
duslie Dyg0 (Dol g (6o )k olSius! 9> CleMb
L) e Mo adBly iy G cnl & e85 8
oMo ddy 4y o &8 (loamliio (3 b HbLe o)L
B lalyd 3 g 03 4l 0 VL Cone 5 b ]
e Ghgy 4 ) al (@ Guw A0 e ol 029

(BT (g,
S 53 403 b & imsiy ool plrl IS Johe
& 30595 plodl gy g Aol jn .l sad eald LS g
(09 290> 1> Qo) 0)3 (509 hud oK) )3 oAb ol
) dlie (srwhl oKl jd sad il glas)b g
Op ohwl ladbie O eS8 4 e (g J3b
44_9; )‘)B a.)Lé.I.ml .))9.0 \},JDU 9 4))7(3 ).) 9 [ d)ﬁ’lé&


http://dx.doi.org/10.29252/jwmr.7.14.205
https://dor.isc.ac/dor/20.1001.1.22516174.1395.7.14.19.1
https://jwmr.sanru.ac.ir/article-1-770-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-19 ]

[ DOR: 20.1001.1.22516174.1395.7.14.19.1 ]

[ DOI: 10.29252/jwmr.7.14.205 ]

Vaa

G’L :r(n) s(p&l.w) o;;.&:) Cub 'k ‘u)bu Slass :n ui 0 as
daly dgeil b Jlde 10y g (celw) floy t 1 LB
Gl (el p) T oloj jo i (slalasd
O Je (6399 L eyl (e (5l by,

W Jde K g N slagell byl jebaie 4
Gaios cpl p0 il ol dlgide (s sl b,
il 485 158 odlaal 5)50 125 slasb)

Llos (yig,

Dgde o ¥V slaakly &jeo 4 lales (59,
MDRH, - MERH, = nk (¥) )
(V) sl

MDRH, — MERH, = n(n+1)k* + 2nk(MERH,)

Jol yokiS cwiy &4 MERH, s MDRH, . ;> «
Mo )k SlSgule 5 (295 Sllyy SBS5)ue
it Slile ()b S5l 5 (295 Clly) SBliSgyun

(VS

S ol 0 b s 'scs Olgy 4 cdaBly ya 50 3k
5 aps gl @bl oM b Shy S

Sl > G gldiod aaly BI)Sgpue Gl
sl oje )3 (2w Gl

Gl i b oad &) glalasd usly GBS g 0
Ol 0385 Gl s b (s 350 N &y j5ul o 4t
daly o p (2o g (0x33) OO Om ibe
)3 00 035> Ul g S ol 5 & sl 3y SO
g olej pled )3 5w jl (29 (22 O 9T plej e
odol Cuwddy (> i Jlo pd Cawl loj asly b oubK
dal) ©ygo 4 K 0pdd cups b (i e N 9y
0%) 35300 ke (V)

1 .t -
O =——(=)"tek V) alayl
n kF(n)(k) () ')

JS g 4325 gl L5l oMo (sla Sy ) g

Table 1. Main characteristics of rainfall cases selected for analysis
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Table2. N and K values calculated from different methods in the calibration phase
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Table 3. Average values of n and k parameters calculated from different methods
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Figure 3. Comparison of observed and simulated hydrographs of different methods for the
storm event of 2 April 2007
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Figure 4. Comparison of observed and simulated hydrographs of different methods for the

storm event of 26 February 2010
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Table 4. Estimated parameters values for flood hydrographs, percentage and Mean Relative Error for different
methods of estimating n and k parameters in the validation phase
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Table 5. The root mean square error (RMSE) and Nash-Sutcliffe (E) indices of each method for estimating n and k
parameters in the validation phase
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Abstract

In Nash's cascade modd that is smple and efficient model for simulating hydrologica
response in watersheds, catchment behavior is considered same as n linear reservoirs with k
storage coefficient. In this context, the accuracy of different methods of estimating the Nash
model parameters (n and k) including moment, experimental Nash formula, Han’s graphical,
time to peak-time to inflection point and Bhunya et a methods have been investigated in
Manshad watershed in Yazd province. The n and k parameters were calculated using three
storm events and physiographic parameters were used for experimental Nash formula. The
mean value of calibrated parameters, were used for smulation of second subset of storm events
as model validation. The results show that using Bhunya and Han’s graphical methods for n and
k parameters estimation, lead to better agreement between observed and simulated hydrographs.
Percentage of relative error in simulating peak discharge, time to peak and flood volume, in
Bhunya method, were estimated equal to 28.24, 29.48 & 8.20% and in Han’s graphical method
were estimated equal to 28.29, 29.48 and 8.52% , respectively. Also, the results indicate that
time to peak-time to inflection point method and experimental Nash formula give weak results
for simulating some flood characteristics. Thus, using these methods in similar catchments is
not advised without more researches.

Keywords: Bhunya method, Instantaneous unit hydrograph, Manshad watershed, Nash modd,
Rainfall-runoff modeling,
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