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Figure 8. Observation and simulated flow of selected models at the Safakhaneh (a), Santeh (b) and Polanian (c) stations


http://dx.doi.org/10.29252/jwmr.8.16.22
http://jwmr.sanru.ac.ir/article-1-927-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-18 ]

[ DOI: 10.29252/jwmr.8.16.22 ]

¥y

obp Geo cex 35 MLPINI4) 5 MLP(NG)
d‘}l 4 ul.:.sTJ.s 9 Al Wl lao UML)T oK)
51 oslawl 4l (sS bl ol Jloy (999 slaodls
el L;"'““’UI slaelKiw! ads” )5 ons Jlo); sl
o doyd oS cuwl 013,85 RMSE  als 5 CC il 8l
g i WBlin  Swo] cbolSiwl ) ials g il
TR ARYAL AL R WLV R RV AN G RS [PRON Jv PR g
.J-M)LGO ’/’ﬁ 9

e s Jie (rwoms 0)9d bl 4 4y b
P MLP Jae 5,Slas a5 il olgi e (¥ Jsis) MLP
Jsi2) SYM oo (sla Jio &y s ol (gilodnd
o] w31 S ya > Slaalie (£34y9 03> (gl & (Y
ol 0393 30 H5Sde

230 mwo] oS! 4w I S e PACF &b
2 S99 i fee osd Jlog g Shalie by Jyl
Slalodnd 1 & S0 (Bpe ol ilwdnd
dgpeie D90 (il 5V 5 5 SUSS (rizren g 0ad plol
5 eshas eas Seb @ladie 5l >
WA Sl 3539 S b ol o2 cble
Mo 8oyd AF B VY 35 Jlop 63959 Su by dopd
Iy 055 omiwo] oKl & by covio Jlo las
B30 by

ANN o 5l oslawl (598 (slags S eoms & 425 b
Silwdand 3 1) e @ls Sl e VM Joo sl &
1 oolasiwl pizad AEL atdl olyen a4 ailidg, by
2 Jly pt slaedgyy gl 4 oad Jlog slasdgg
Sl 5 g Sao o (Syian pas Sub sla s
oslazwl 03,8 o (gilwdnd gllod jials g cdy i)l
3l ool Cundy ol Dgupy Csly ddivad 005 JLo)J ol
&8 o & b lp WS VM s
3 G SYM Jue 5 (Jloyi 3 9 Jo l32) (53929
D)3 odlawl Uasd g (amw

WA s g job /15 ojles [pidia Jlo jusc] 09> o prite doliangs

S gl s 0)Sles 1D )T pols Gy
Siloand > platdy Sy el 5 (Sguas (as
g Al B las o] dw ;0 39)dis 5 055> dilale >
gl 9 Jloyipd g Jloy b opizren 5 (bl L
Ol 2 055 3 ey 390 e 3Sles (6399
pe @L\AL.M uL’P Lg[moblb u)\fla.ol F31Y L\.u‘ t‘.w‘)
Jas Jloy @mig b gl 4 A6 kg Gb ol
Lol 80 o050 Bld caa aobl o sl 0d)8
S @lale by gilwans o Ll 3 Ses p lnJse
By slalb L SVM 5 souas mac aSi sla e
LalBag, by anle VO U Y sla,dl (oll & calise
ol Voo W o lil 4 SVM e o ol @ls
Silodend 3 1) i @l (Jlop 3f) (Shalie (399
g Ao srwol (bolKiw] suwious 6yed b
4 RMSE 4 CC (g)b] sloymsls polie b oWl
9 <IV& SIT(Msec) Ve L uly Cws
s Jloy (slmodly 3l edlaml .ol azils Y¥/¥) (M3/sec)
sl adls polis b atis oS! » e b by
azsly O/AN(ME/sec) /A8 L ply RMSE 4 CC (gLl
b dwlis ;3 oad Jboy slaodld I odlaiw! gbly 4o ool
5 aals § CC sao)n VY Lulidl el Jbyp e clb
Casl 0433,8  Seiwous 093 ;3 RMSE (gus)
(Souas mac S dwg by GGlwand
oly L MLP@) 5 MLP(11) MLP(12) (sloJse
Siloded Cap 5 @ (Jlepipg) Slalie (399
ul...sl J) 9 c\.u:w bl loo @wul dhom‘ 2 ub)>
9 CC ol sl mdls polie a8 wud)s bl
)J.l)g P A Suwlous 0)9d ol u:l RMSE
5 +IAY SI0A (M3/sec) «/A+ HAY (MP/sec) «/VY |
MLP(N6) o s il e YV/A.  (mM3/sec)


http://dx.doi.org/10.29252/jwmr.8.16.22
http://jwmr.sanru.ac.ir/article-1-927-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-18 ]

[ DOI: 10.29252/jwmr.8.16.22 ]

vy oo 5,Slas  ailale Gy, Yleis! g0 (cilo by il b))l

&l

1. Adamowski, J. 2013. Using support vector regression to predict direct runoff, base flow and total flow
in a mountainous watershed whit limited data in Uttaranchal, India. Annals of Warsaw University of
Life Sciences-SGGW. Land Reclamation, 45(1): 71-83. )

2. Alvisi, S., G. Mascellani, M. Franchini and A. BardossY. 2006. Water level forecasting through fuzzy
I%g(ic) and artificial neural network approaches. Hydrology and Earth System Sciences Discussions,
10(1): 1-17.

3. ASCE Task Committee on Application of Artificial Neural Networks in Hydrology. 2000. Artificial
netéral networks in hydrology, I: preliminary concepts. Journal of Hydrologic Engineering, 5(2): 115-
123.

4. Cortes. C. and V. Vapnik. 1995. Support vector networks. Machine Learning, 20: 273-297.

5. Coulibaly, P., F. Anctil and B. Bobée. 2000. Daily reservoir inflow forecasting using artificial neural
networks with stopped training approach. Journal of Hydrology, 230: 244-257. " )

6. Dibike, Y.B., S. Velikov, D. Solomatine and M.B. Abbort. 2001. Model induction with of support
ve%tor machines: introduction and applications. Journal of Computing in Civil Engineering, 15: 208-
216.

7. Guo, B., S.R. Gunn, R.l. Damper and J.D. Nelson. 2008. Customizing kernel functions for svm-based
hyper spectral image classification. IEEE Transactions on Image Processing, 17(4): 622-629.

8. Huang, W. and B.X. Chan-Hilton. 2004. Forecasting flows in Apalachicola River using neural
networks. Hydrological Processes, 18(13): 2545-2564.

9. Kakaei Lafadani, E., A. Moghaddam Nia, A. Ahmadi, M. Jajarmizadeh and M. Ghafari. 2013. Stream
flow simulation using SVM, ANFIS and NAM models (A case study). Caspian Journal of Applied
Sciences Research, 2?4): 86-93.

10. Kavzoglu, T. and I. Colkesen. 2009. A kernel functions analysis for support vector machines for land
gc%\éeg 5céassification. International Journal of Applied Earth Observation and Geoinformation, 11(5):

11. Kouchakzadeh, M. and A. Bahmani. 2006. Assessment of artificial neural networks revenue in
reducing required parameters for estimation of reference evapotranspiration. Journal of Agricultural
Sciences, 11(4): 87-97.

12.Lin, J.Y., C.T. Cheng and K.W. Chau. 2006. Using support vector machines for long-term discharge
prediction. Hydrological Sciences Journal, 51(4): 599-612. )

13.Liu, G.Q. 2011. Comparison of regression and ARIMA models with neural network models to
{(J)g'a&:agtltYhe daily streamflow of White Clay Creek. PhD Thesis, University of Delaware, Newark,

: Pp.

14. Misra, D., T. Oommen, A. Agarwal, S.K. Mishra and A.M. Thompson. 2009. Application and
analysis of support vector machine based simulation for runoff and sediment yield. Biosystems
Engineering, 103(9): 527-535.

15. NaKak, P.C., K.P. Sudheer, D.M. Rangan and K.S. Ramasastri. 2004. A neuro-fuzzy computing
technique for modeling hydrological time series. Journal of Hydrology, 291(1): 52-66.

16. Nouri, R., A. Khakpour, M. Dehghani and A. Farrokhnia. 2010. Monthly river flow prediction using

support vector machine based on principal components analysis. Journal of Water and Wastewater,

22#1): 118-129 (In Persian).

17. Safavi, H.I?. 2009. Engineering hydrology. 4nd edn, Arkan Danesh publisher, Esfahan, Iran, 706 pp.

In Persian

18. Samsudin, R., P. Saad and A. Shabri. 2011. River flow time series using least squares support vector
machines. Hydrology and Earth System Sciences, 15(6): 1835-1852.

19. Yanﬁ! K.H., G.L. Shan and L.L. Zhao. 2006. Correlation coefficient method for support vector
mac Dlnia_ mpgthsamples. International Conference on Machine Learning and Cybernetics, 2857-2861
pp., Dalian, China.

20.Yoon, H., S.C. Jun, Y. Hyun, G.O. Bae and K.K. Lee. 2011. A comparative study of artificial neural
networks and support vector machines for predicting groundwater levels in a coastal aquifer. Journal
of Hydrology, 396(1-2): 128-138.

21.Zealand, C.M., D.H. Burn and S.P. Simonovic. 1999. Short term stream flow forecasting using
artificial neural networks. Journal of Hydrology, 214(1-4): 32-48.


http://dx.doi.org/10.29252/jwmr.8.16.22
http://jwmr.sanru.ac.ir/article-1-927-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-18 ]

[ DOI: 10.29252/jwmr.8.16.22 ]

Journal of Watershed Management Research, Vol. 8, N0.16, Autumn and Winter 2017 ..........ccoeeiiniiiiiiin i e e 33

Assessment of Nor malization of Monthly Runoff Probabilistic Distribution impact
on SVM and ANN M odels Perfor mance in Monthly River Flows Simulation (A
Case Study: ZarrinehRud River Basin)

Mohammad | sazadeh?, Hojat Ahmadzadeh? and Mohammad Ali Ghor bani®

1- M.Sc. Student of Water Resources Engineering, University of Tabriz,
(Corresponding author: mohammadi sazade@gmail.com)
2 and 3- Ph.D. Student and of Associate Professor, Water Resources Engineering, University of Tabriz
Received: April 21, 2015  Accepted: May 7, 2016

Abstract

Accurate estimation of river flows is one of the fundamental activities in water resources
management of river basins. Artificial neural network (ANN) and support vector machine
(SVM) are the most important data mining models that can be considered for this purpose. Due
to the data-based attribute of these models, probability distribution of data may have a
considerable effects on their performance in river flow simulation. In order to, Zarrineh Rud
River basin was selected as a study area and the investigations were done for three hydrometric
stations located in this basin. In this regard, first monthly runoff probability distribution of
stations were studies based on Shapiro- Wilk test and then normalization of data distribution
were done. Then the performance of ANN and SVM models in monthly river flow simulation of
three stations was evaluated for initial observed and normal data. Based on the results of this
study, the values of 0.71, 5.93 (m%¥sec), 0.80, 6.58 (m*sec) and 0.82, 22.9 (m*/sec) were
obtained for correlation coefficient (CC) and root mean square errors (RMSE) indicators in the
ANN model for Safakhaneh, Santeh and Polanian stations respectively in the testing period. In
the SYM model, the values of 0.70, 6.34 (m?/sec), 0.78, 7.02 (m¥/sec) and 0.79, 24.31 (m?/sec)
were obtained for these indicators in the mentioned stations respectively. The results showed
that in river flow simulation by ANN model values of CC increase 6%, 14% and 11% and
RMSE values decrease 9%, 19% and 6% for Polanian, Santeh and Safakhaneh stations
respectively in the testing period due to normalization of data probability distribution. For SVM
model, due to normalization of data probability, CC value increases 10% and RMSE value
decrease 16% only for Santeh station. Also the results showed that the ANN model with normal
input data has high performance in estimation of monthly river flow compared to the SVM
model in each of the three hydrometric stations.

Keywords: QNN, Monthly River Flow, Normal Probabilistic Distribution, SVM, Zarrineh Rud
asin
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