[ Downloaded from jwmr.sanru.ac.ir on 2026-04-30 ]

110 VoY Sl 5 )loe VY ojladd /p)lez Jlo jusel 059> o pie dsliingy

Sl s Bolio 5 (55,9LiS pgle oISy

" &59}"-.’. A"
3l 09> Cuprto dsliingly ¥

ROt jgieds (Souas ouas dSuws 9 IHACRES (Sujdg e Jae (o, (b))
S,k aildag) 5o ol >

TS iy Ao ' (g (o5 pe

(m.chobin@edu.ikau.ac.ir : Jggume odimg) ¢y Mo o&ulild ¢ 13 0.l calecin g —)
Mo o g jlaszs § (grb mlio 0aSiily Lol gac Y
VENANY 2oy go,b VEV/SIVY 2l go )b
WYY B VYO casan

byune b3

ot ol el Glpl 33 O e Cope sl 425 350 5 e Plows S (S0 alg; 0 ol ot 3] sladls > 18R 5 dende
5 oolit] 5 So3pted 55l e ALl oo a5 390 CadS 5 e L (slbodls 18 10l (sladsgs 2] Glislio &S sl SleMbl 5 Lol iajl
3 okl )90 (5T5lg)nn 53 canlie S laodls 392y pas g coliSpae ille (35 Biby sln & sl ola) Sl Wiges | (gian ogn
el dilaio o (Soigle)res bulpd 4 a2 L b Jse 3 Shee (bl il nl sl cuslie Jae QLI line 25 (0

4S9 IHACRES Cllgy= iy Jdo 5l 5uiizs cpl 50 10558 o )3 oolaiw] 590 a0, by wdiw lp b sl e :UOUSS) 9 3‘90
brodly flgisa VAAF U VAAF clo Jlo (sbaosly 1 odliiwl (g)lisy ailbag) 5o by dmibn @l jomme 03l Juo laisdy (sguas uac
N gl ygy ol b Dence aSus I cpiored A edlaiwl (SS5edg ke Jdo (sriwcons (gly VeoF 1320 sla Jlo slaodly 15 (il dls yo
4 ol @b g ool MSE onsoslizal sl gl g 45 4,8 a5 )3 90l Sy 39s00 cslpt ADAM gldizgy Jomo 5 ezl Voo g B+ Y-
A5 bl sgmoid bodly ()39 diwew cle

Sl ik (e o pd il — 5 dy S-Sl slaadls jl ool b (egian (as 4SS 5 (Sojslorie Jae o)l gl HbaBl
Wligy gl ilodnd ) e @I (bl Slaslne &S ) (eotan uas aSud ol U S 5 CES JIE sy 390 Bllas (0L 5 Lt
A yo o s gl (:Slee dlad Slayjo (3o (e o po tldSSlo — (25 Ly S-Sl bl slajline pudlie 35 (Sjglgsen Jde @ Cons
A5 dsloee /Y5 /DY (o AR oJAR /R g o[V NIV VY o IVD IV sy as 4Sed 5 (Sajsloen o sl ety oo
P35> Garitey IHACRES (Sjglgyaed Jdo & Cums (Sgtae (omas 45ud gy 35 )3 o3lisiol 390 (sba i) s ol 16 5 4o
@y hB @l alis) ol ileand p oMo zol (bl Gilwand )3 (as &b Jod B (2Uly )l o)l alsg) ailiy) b )

[ DOR: 20.1001.1.22516174.1402.14.27.10.7 ]

[ DOI: 10.61186/jwmr.14.27.115 ]

RO

g5 031 sl Jao )b > (ilwand syl A by, — U3k s gl gWaejlg

el iledie i eSS (Seidlgsie slaodl
V) 45 o S
Wb Grote slp odlitl 3590 slagby) )3 At
pole > (g laghy) &5 Miwn )97“ ol sl Jse
F Sy 03l glitte slagybyy oo I Cawl (wtiges
Ohey Wy ol Gileand lp 00 slagby,
o.&.wu.s).w @]y )l o3lau| L &S ol (S Purn (omas ASW.o
by e ilwand 1) oo Joboygd )8, (2L
dagygy (bl sbaoly )3 e Slwle lagyjy
P e 5S4 b laggy ) ol 3Sles
b dgdise el o9y cnl Sllasil b8 g (225 cunlo )
sly it slagdgy & apie con Wil blaa
5 VAN YF) sl oolanwl BB oeda 3yl 2gg ]
odicad sodly Sloj (gym jl s Homme 0l (sla b,
b3S cnl 3 (0) 298 ol b (Smoie
ras &b gy 9 Sllyy Ohl Jee ol oslin
AR (i 2590 ol Aldg) > diljgy by (Sgias
sl bl ) 098 (uyp gl (s QLG S5
P iz glabyy 2l Ae; > (b lidss
OhBer 5 spmyS sl 485 pldl Qlly) (il
egian a 45ub 5 IHACRES o duglio |, (15)
WS &S Nduw)y dond pl 4 o)l N dlBdgy

EVRT)
ey 093 G (b yd ey ol e I 25T
S Ol el g yeby bl dilaie Sy
JHe S lopald U (ped 4l o0 jled 4 adlaie
8 Qo) 8 5ls ] 3 1) (Suenily (sby i Slg &5
ol sy & ladie () oy o & (5908
@ ol Jb 3 855 oo )13 ooliial 3)90 b snbe E9
s o3 s Jie 9 Gllsy 5L (sla Jie atwy g
slygSl & Sllyy (3l e Wsd oo (sl
ol 3l ool olaws p> a8 W) 5L (gjlwand sl (gaie
2585 oUlyy Olise o)l Jlade s olmodls 3929 by Jse
e g By e 5 3985 (lise SB- Cagb) e 435 5
Slloy (Bl (ogrde sdie Cwl gy908 ol g
Kok hQ‘ B S W IPW & Jiwn b e Q?.‘ dlox |
Sl il oolatwl b g (Solw e 0 &S 2gd (g0l p
W el ) by (Jgd JB 3 b 639y ML
35 ) aiej ol 3 & 2l Jue I (S (VYA
P Jed bB slegubog glidle @Yol b g atil
Jbo cawl anil o o by d)L‘*’ A Ja_J)w
Gl SYKS gy Gblgy 5L .cwl 'IHACRES
bulg) jl 00 & wies b Jl8) 385 (gjlwand
S90S &S Sl (£39)9 (sl yiall cilises el odonn

1- Identification of unit hydrograph and component flows from rainfall evaporation and stream flow
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Figure 1. Bakhtiary watershed location in Iran and Karoon catchment
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Figure 2. Precipitation Regime in Bakhtiary watershed (2006-1984)
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Figure 3. Run-off height, Precipitation and Temperature time series in Bakhtiary watershed
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Table 1. Specifications of meteorological stations used in Bakhtiary watershed

&bl sl b (20) by oo 1 gl whilyps o whils Job o] pU oS! Jgio oK) A8
Statistical Year Altitude (MASL) Latitude Longitude Station Name Station Manager Station ID

47 770 33.13 48.61 Keshvar Ministry of Power 21289

46 970 33.21 48.88 Sepiddasht Zaz Ministry of Power 21285

46 540 32.93 48.76 Tang-e Panj Ministry of Power 21293

46 1930 33.30 49.41 Kamandan Ministry of Power 21273

33 2000 33.15 49.66 Kazem Abad Ministry of Power 21400

32 1750 33.08 49.60 Sokaneh Ministry of Power 21968

31 2392 33.01 49.80 Zardfahreh Ministry of Power 21402

28 1712 33.36 49.94 Abtorki Ministry of Power 21435

66 1147 33.43 48.28 Khoramabad Meteorological Org 40782

31 2022 33.40 49.7 Aligoodarz Meteorological Org 40783

22 1870 33.47 50.28 Golpaygan Meteorological Org 99417

25 2290 32.97 50.37 Daran Meteorological Org 40787

58 2048 32.28 50.85 Shahrekord Meteorological Org 40798

21 767 31.85 49.87  lzeh Meteorological Org 99455

32 320.5 31.93 49.28 Masjed Soleyman Meteorological Org 40812

51 143 32.4 48.38 Dezfol Airport Meteorological Org 40795
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Figure 5. Calibration period results in total years (A) and one year (B) by hydrological model and ANN
Observed and simulation graphs by hydrological model and ANN shown in (C, D) section, respectively
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Extended Abstract

Introduction and Objective: In recent years, river flow forecasting is one of the most
important issues for water resources management in Iran. This prediction requires statistics and
information, unfortunately, most of the basins of the country lack data of the desired quantity
and quality.

Material and Methods: Therefore, hydrological modelling and the use of artificial intelligence
are examples of solutions that are used to solve this challenge in hydrology. The criteria for
selecting the appropriate model for this process are to evaluate the performance of the models
according to the hydrological conditions of each region. In this research, IHACRES model and
Artificial Neural Network (ANN) were used to predict the streamflow in Bakhtiary basin. The
data from 1984 to 1994 were used as calibration period and the data from 1995 to 2006 were
used for validation.

Results: The evaluation results of the hydrological model and the artificial neural network were
evaluated using Kling-Gupta, Nash-Sutcliffe indices, coefficient of determination, mean squared
error and absolute mean error. Results showed that the artificial neural network had better
results in the simulation in all the evaluated evaluation criteria.

Conclusion: According to the results of the methods used in the research, the artificial neural
network method has a more accurate prediction of the Bakhtiary river flow than the
hydrological model.

Keywords: Bakhtiary basin, Data-driven models, Flow simulation, Rainfall-runoff
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