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Figure 1. Karun river study area between Mollasani (station no: 21-308, 48°53’ E, 31°35'N) and Ahwaz (station no:
21-309, 48°40'E, 31°20'N) hydrometric stations
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Figure 2. Inflow and Outflow hydrograph of the first flood (2012/02/26 to 2012/03/01)
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Figure 3. Inflow and Outflow hydrograph of the second flood (2012/11/15 to 2012/11/16)
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Figure 4. Inflow and Outflow hydrograph of the third flood (2012/02/02 to 2012/02/05)
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1- Linear Muskingum Method


http://dx.doi.org/10.52547/jwmr.12.23.285
https://dor.isc.ac/dor/20.1001.1.22516174.1400.12.23.24.9
http://jwmr.sanru.ac.ir/article-1-1095-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-01-02 ]

[ DOR: 20.1001.1.22516174.1400.12.23.24.9 ]

[ DOI: 10.52547/jwmr.12.23.285 |

b i 5 05k I (e S Aoy «sjgys SO0

YA oo (PSO) wlys pladjl (g 5lodins wiyo jl ookl b (So5e)sy0un (obdigy (sloyig)y (sl yiol)l obdige calisee slacdls

e J.Jy»uo o..\ml.: u.sl)>‘ )J.)laa RJ+1 9 RJ )J.)LO.p
bl oo (1) dlasly yguody 55 0,3
Sj+1 = Kj+le+1 (Dk dbl))
bl (2l polie (o) b Jow (2bg) sl
9035 dwlxe X 5 Oj ol pglae plie gl |, Wi ylade
] Oj+1 )IJ._.HA L;.:‘.Qe 9 W )]J.BA 9 Rj+l 9 Rj ‘Sj B
e 93 doplix 298 oo dumliie (055 Ojug )l L g oad
PR 4 S35 b g gl ;00 b Slwbre 5 (28
53 g odal Cawday Sloj pl5 oyl )3 (295 (2 e sl
B9 9y 9 03905 B e (gyle (b g0 pl
LOA) ol dolsl Glos o yips 92)5] Cowdas (slys 1,
. dbly &5 Kin 0dd by Slusgad 4 dag b
sl e s pESulo
¥ AN
S FE o9,
il (2bdg) sby)y dlax I WSS )
ws)S Hlas ;> X=0 (g cnl 2 e B39y 55 e
Sygods (g |y 03D o (WS gy 43 290
(V) 25 ol (V1)
S =KO (Ve alaly)
oS isn oKy dblas 3 (1+) el ol )3
(Vo) 28 gle ) (V) ek
Qt+At =cl, + @- C)Qt (V) akly)

:Qt ct 4]4.7(.] ).) ‘_5.}9)9 t_él)fa).l:.b Ls.g.) :It f(\A) dlagl) ).)
@ Quar o U dad » (29 BSgua
Osxed Al THAUda (298 GlSg)an
ol Lidot 00 Cwlodd o Y Jgda Cjaods (g3si0

PSP copo dwbre cax Wb Jgly by
Cawl oddodlawl

Table 1. Convex coefficient Relationships

(0) I (¥) Lalyy £ 4 C5,CoCy (555 alslas ;3 S
:_\;ﬂdo Cawddy

_ 0.5At - KX (Y' dj‘"))
' K — KX +0.5At )

_ 0.5At + KX (\c dJa;l))
27 K — KX +0.5At '

_ K—KX -0.5At 0 aai)

K —KX +0.5At

' plie s,

bvgy slagtsy Sl bl lie (b,
by rl SeSa Jow (2liig) )3 o Canl (Sojolg en
Cad Silis o 5 998 s o3l (W) sl ol cus
Joleo (glousd Sl o &S w08 WS by s 5l
.(\/\) Wy .)l?ul (S ygpio o),é‘b » 09)4; ‘_5‘09? o):\}.)
(7) daly oS 42,8 KIW-0) L ply 1y (glogS 055 )3
{(VA) sy pulys
W =X (1 —0)+0 = XI +O(1— X) (% aail))

Iy 2o @ Jdo plsiee At Gloj dlols 2 313
VA 2)5] Cawsay (V) alal,
0, == haX (V o)
j+ 1- X

e osliz g (Stwgn ddlas )3 )55 3a Lulg) (21> 41,8 L
M g Rl 1p1,S; (1- X)+0.5AtW,
‘rb-’)-‘i-’ )Jm PN Rj+1 L )gl).g I)Sj+1(1_ X) + 0.5Ath+1
(M) 355 oo pj ©igen plyice 1y (A) dbad
(A akly)

Rjs =R, +0.5AL(1; +1,,,) — AtW

OSPE s 4 byye Laly) =V o>

oSS oy dal, b9y e
At
c K b Jgly
c= v = S
1.7+V
YTy ool SB cblis lojles
Z(Oz _01)(|1 _01) .
C=%t="_° - 7 I&
> (1, -0 Shid

1- Working Values

2- Working Discharge

3- Convex Method
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1- Modified Att-Kin Method

2- Particle Swarm Optimization (PSO) Algorithm
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Figure 5. Flowchart of the Particle Swarm Optimization (PSO) algorithm
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Abstract

Optimizing the parameters of hydrological routing methods has a special place in increasing
the accuracy of estimating outflow hydrograph and also calculating the peak area of flood
hydrograph in engineering works. In the present study, since the range of changes in the inflow
of the third flood (computational flood) is between the range of changes of the inflow of the first
and second floods (base floods), For this reason, in order to increase the flood routing accuracy
by using hydrological routing methods (linear Musking method, Working values, convex and
modified Att-Kin), instead of using the parameters (X, K, At) of a baseline flood, the arithmetic
mean and the geometric of the two baseline flood parameters is discussed in 8 different modes
using the Particle Swarm Optimization (PSO) algorithm. In other words, the use of all 8 modes
presented in the present study has increased the accuracy of hydrological routing methods in
estimating the peak area of flood hydrographs between Mollasani (upstream) and Ahwaz
(downstream) hydrometric stations of the Karun River. Thus, in the best case presented in the
present study (mode 8), the mean relative error of the computational flood peak area relative to
the conditions in which the first baseline flood is used alone, for the mentioned methods are 66,
66, 25 and 18%, respectively, and in conditions When the second baseline flood is used alone, it
has improved by 43, 43, 4 and 9%, respectively.

Keywords: Different modes of optimization of X, Flood Routing, Hydrological Routing
Method, K, At parameters, Particle Swarm Optimization (PSO) Algorithm
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