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1- MLP: Multi-Layer

2- GMDH: Group Method of Data Handling

3- SVM: Support Vector Machine
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Figure 1. The geographical location of the study area
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Table 1. Values of statistical parameteres of the used data
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Table 2. Quantity of error criteria of sediment rating curve method
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Table 3.The results of statistical errors of artificial neural network model in different input combinations

in testing phase
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Figure 2- Rating Curve obtained from training data

1- Output Layer 2- Fisher
4- Classification 5- Regression

3- Supervised Learning
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Table4. The results of statistical errors of decision tree model in different input combinationsin testing phase
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Table 5. The results of statistical errors of support vector machine model in different input combinations in testing
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Table 6. Results of comparison for the mentioned methods for the best condition
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Figure 3. Comparison of the out puts for mentioned methods


http://dx.doi.org/10.29252/jwmr.7.14.95
https://dor.isc.ac/dor/20.1001.1.22516174.1395.7.14.9.1
https://jwmr.sanru.ac.ir/article-1-760-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-02-19 ]

[ DOR: 20.1001.1.22516174.1395.7.14.9.1 ]

[ DOI: 10.29252/jwmr.7.14.95 ]

ay

ras 4Sd gy & Cus Gletdy Yy dle Jgl -
€83 g 2l womis (e g prenal CE )0 Eguas
Syl oYL
Ree/A+) (giuan (cmas aSud (s lel polio 4 dog5 b =Y
4 G (MAE = V-0/AVY 5 RMSE = 00ASY/VY
RMSE =00ASY/VY g R=+/A+) Gy doxis sivxio
35 6550 (MAES $Y00/AY4 4
C & G Ske @S oghas (pas 4l ¥
2,05 paouas
A amd o Gl Guisd )l edel Cuwd 4 as
VL Como g CBy by Sl oeile last)
Gl @ dg b s dome ke (g 4 Comd
o G e (B @l 5 e el s
Je 38 ol pj b & Ol 1y Ba ol 3 50
N epuan (smas &Sud 4 s Gluidy j1 lagile
Ol Jio T cal Jlays3 s 2D g B
osly 3,5 Ts (gl 1y paousd 50 i (Oluidy Jlop
Odgl 4 (Spuan (as 4SS & (Syge )3 NS (o S
W0 o bl 1y 6350kt o a5 ouiS s puoual ye
0dol Cowd ) paendd jpo Canl See Sygo ol 4D oS
& by jbhy gl oile gl o ails wolio jpe
SreS Hloj Gde &y g Canwl diunly D930 (slavdiiwd dlus
Eohan as b lpl oloj & (Fpeps )b b
OY ol ey dlawi 4 (bigel (sl gdg)g dlaxi y 0gMe
Sgo 4 &5 wiiege 5 £SO s (Bigel @b ook
ol dimnly Wl o Cuwd 4y s g g0
R sy 4 Cad 6L el CEp e
YU jo odd 5D dylae 4 dng b L] Pagm g 5Ll
zol> g oolatl 290 clodly pos 1S 58 oLy qu"_;a
QLB e ySU paenad CB 0 (60500 sl Ll e
I (65:50b prenad <> odly 390 (B Oy )0 g
Db (Bi10y (he ohy

aS ol )l 2g3 BuinS > F) o) 5 (SoMB
MLP 45 0325 4 g &S doly 2 005 41,1 (gla Jo
5 5 ke Sleded oad sdalie Cgwy polie L
Lol 3872502 (28 4 S bl 53 1y g jle il 0
S o Nty oms gl 4 (F) ohen 5 olygtod
2lo 3 9 M (W Goghe G @ ]) gl LB (ouas
23l Sl 50t b g 58 29l (ras &Sud G bl
bgipo Blao Cow) ¢ mas S JHle 4 o)l sloanlin
ool 03,5 (Slwdnnd (095 4 1) Jloy g b sbod 4
03955 (3990 (i (oMo @lye )3 g (Silwdend > Iy
ool 350 bdlaly )V S8 4 g5 b (izes
boslacad slp gy ool 25 55 ol xS0k
5 RN sy dwihe (ol JBle g ST polis
03,5 359l slosalie polie ;I 5w 1) bl 5l aax
b 09x QU el CE50 dyo0 a5 4 15 el
5 byiShe ws olie Sl o cle pod 4 0l Ao
oeile Jdo b dayly jo .08 oo gwp 4l J8ls
s R/ olol slagasls o ¥ IS5 4 a2 b o
S 55 ol JJse MAE= YE/VA 5 RMSE =-/52
Jos (a3 4 059 0L polie b oo (oleS (sl Jie 0
5 SlBnd Cusl 0392 (3390 Yl gy (gilodnd )3 9 03,5
b omas &b & Sawy dond opl 4 (D) olgdle,
€8> 5 B 59y Vg ) (e sy oled (23 sbasdgys
3909 sboyall Giagh cnl )3 Ll ly68 0 6 5VL
@ U5 59y &2 ok ggeome 9 S Jg) 5 22 Lo
9 olesS Jetiw dedSu dge Y3 )90 by,
A0 A By ded cpl 408 i (0 () o)) K
9 €8l 3l shie g (mas 4Sud & Cons Ms e
@ @l S o ol & sl JIy55 5 VL Coo
A Cawd mas aSd Gl God opl jo edel cuwd
GAYL Cdy g Comojl G pl 2 psenal CE
ol Hlaye5 5
48 S plgie S pobo


http://dx.doi.org/10.29252/jwmr.7.14.95
https://dor.isc.ac/dor/20.1001.1.22516174.1395.7.14.9.1
https://jwmr.sanru.ac.ir/article-1-760-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-02-19 ]

[ DOR: 20.1001.1.22516174.1395.7.14.9.1 ]

[ DOI: 10.29252/jwmr.7.14.95 ]

a¥ SIB3g, slxe Slgw) 3591y )3 Niadgn slaJae LIS o)y

&b

1. Akbari, Z. and A. Talebi. 2010. Estimation of Suspended Sediment Using Regression Decision Trees
Method (Case Study llam Dam Basin Science and Technology of Agriculture and Natural Resources
Journal, 17: 109-121 (In Persian).

2. Bhattacharya, B., RK. Price and D.P. Solomatine. 2007. Machine Learning Approach to Modeling
Sediment Transport. Journal of Hydraulic Engineering. 133: 440-450.

3. Bauer, P., S. Noatak and R.Winkler. 2007. Fuzzy Mathematical Methods for Soil Survey and Land
Evaluation. Journal of Soil science, 40: 477-492.

4. Dastorani, M., Kh. Azimi Fashi, A. Talebi and M. Ekhtesasi. 2012. Suspended Sediment Estimation
Using Artificial Neural Network (Case Study: Jamyshan watershed in Kermanshah). Journa of
Watershed Management, 3: 61-74 (In Persian).

5. Dehghani, N. and M. Vafakhah. 2013. Comparison of Daily Suspended Sediment Load Estimations
by Sediment Rating Curve and Neural Network Models (Case Study: Ghazaghli Station in Golestan
Province). Journal of Water and Soil Conservation, 20: 221-230 (In Persian).

6. Falamaki, A., M. Eskandari, A. Baghlani and A. Ahmadi. 2013. Modeling Total Sediment Load in
Rivers Using Artificial Neural Networks. Journal of Water and Soil Conservation, 2: 13-26 (In
Persian).

7. Kakae Lafdani, E., A. Pournemat, Roudsari, K. Qaderi and A. Moghaddam Nia. 2013. Predicting the
Volume of Suspended Sediments using GMDH and SVM Models Based on Principal Component
Analysis. 9th International River Engineering Conference Shahid Chamran University, Ahwaz, pp:
22-24 (In Persian).

8. Heng, S. and T. Suetsugi. 2013. Using Artificial Neural Network to Estimate Sediment Load in
Ungauged Catchments of the Tonle Sap River Basin, Cambodia, Journal of Water Resource and
Protection, 5: 111-123.

9. Senthil Kumar, A.R., C.S. Ojha, P. Manish Kumar Goyal, R.D. Singh and P.K. Swamee. 2012.
Modeling of Suspended Sediment Concentration at Kasol in India Using ANN, Fuzzy Logic and
Decision Tree Algorithms. American Society of Civil Engineers, 17: 394-404.

10. Shabani, M. and N. Shabani. 2012. Estimation of Daily Suspended Sediment Yield Using Artificial
Neural Network and Sediment Rating Curve in Kharestan Watershed, Iran, Australian Journal of
Basic and Applied Sciences, 6: 157-164 (In Persian).

11.Toloei, S, D. Hossenzadeh, M. Ghorbani, A. Fakhrefard and F. salmasi. 2011. Estimate Temporal and
Spatial Suspended load river AJICHAI with Use from Geostatistics and Artificial neural Network.
Issue Science Water and Sail, 21: 12-25 (In Persian).

12. Tabatabaei, M., K. Solaimani, M. Habibnejad Roshan and A. Kavian. 2014. Estimation of Daily
Suspended Sediment Concentration Using Artificial Neural Networks and Data Clustering by Self
Organizing Map (Case Study: Sierra Hydrometry Station- Kargg Dam Watershed). Journal of
Watershed Management, 5: 98-116 (In Persian).

13.Yosefi, M. and R. Poorshariaty. 2014. Suspended Sediment Estimation Using Neural Network and
Algorithms Assessment (Case Study: Lorestan Province), Watershed Management Journal, 5: 85-67.
(In Persian).

14.Yosefi, M., A. Taebi and R. Poorshariaty. 2014. Application of Artificial Intelligence in Water and
Soil Sciences. Yazd University publication, Yazd, Iran, 516 pp (In Persian).

15. Zhu, Y.M., X.X. Lu and Y. Zhou. 2007. Suspended Sediment Flux Modeling with Artificial Neural
Network: An Example of the Longchungjianj River in the Upper Yangtze Catchment.
Geomorphology, 84: 111-125.


http://dx.doi.org/10.29252/jwmr.7.14.95
https://dor.isc.ac/dor/20.1001.1.22516174.1395.7.14.9.1
https://jwmr.sanru.ac.ir/article-1-760-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-02-19 ]

[ DOR: 20.1001.1.22516174.1395.7.14.9.1 ]

[ DOI: 10.29252/jwmr.7.14.95 ]

Journal of Watershed Management Research Vol. 7, No. 14, Autumn and Winter 2016 ...........cccienenennen e e 95

The Effectiveness of Intelligent M odelsin Estimating the River
Suspended Sediments (Case Study: Babaaman Basin, Northern Khor asan)

Parisa Eshghi®, Jalil Farzadmehr?, Mohammad Taghi Dastorani® and Zeynab Arabasadi*

1- M.Sc. Student, Torbat-e Heydarie University
2- Assistant Professor, Torbat-e Heydarie University, (Corresponding author: Farzadm102000@gmail.com)
3- Associate Professor, Ferdowsi University of Mashhad
4- Instructor, University of Bojnord, Bojnord
Received: March 9, 2015 Accepted: August 10, 2015

Abstract

Accurate estimation of the sediment volume carried by the rivers is important in water
related projects and recognition and suggestion proper methods for estimating suspended
sediment goals which should be conducted by related researches. Among the methods that have
been recently used to model suspended sediment, machine learning based methods such as
decision trees, support vector machine, and artificial neural networks are importance. In the
present study, the applicability of such techniques in predicting suspended sediment load of
Babaaman watershed in Bojnord, Iran has been evaluated. Input data for predicting Babaaman
watershed’ suspended sediments in this project are: Debi, suspended load, raining and
evaporation, which are related to the statistical period 1349 to 1380. In order to assess the
accuracy and precision of the model results, statistical measuresincluding R, RMSE, and MAE
have been utilized. Consequently, the results of tatistical value of R and RMSE for sediment
rating curve method 0.80 and 55863.77, neural network 0.98 and 1.28, decision tree model 0.96
and 48881.56 and support vector machine 0.99 and 0.6998. The obtained values reved that the
support vector machine was more consistent with the measured values compared to the above-
mentioned methods.

Keywords: Artificial Neural Network, Decision Tree, Sediment Rating Curve, Suspended Load,
Support Vector Machine
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