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Abstract

Detection and monitoring water resources is one of the
principal steps in quality management of water resources.
This is more critical in Sistan and Baluchestan province
located in a hot and dry area with large deficiency in
exploitable water resources. The aim of this study was to
predict no-trend quality parameters in Chahnime No.1 using
neural network and comparing it with Markov chain method.
In the present study some parameters such as DO,
temperature, Phytoplankton, Zooplankton, Ammonia, and
Phosphorus have been considered. The mean error
percentages in neural network method for these parameters
were 5.5, 7.7, 12.8, 5.6, 52.4, and 4.1, respectively. In
comparison, the mean error percentages of Markov chain
scheme were respectively 11.2, 8.9, 5.3, 12.9, 33.9, and 8.4.
The results showed that neural network method provided

better results compared to Markov chain method.
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Fig.2 — Comparison of actual and predicted data for (a): EC and (b): pH within 10 months
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Fig.3 — Changes in DO in different depths and seasons (mg/L)
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Table 1- Comparison of the mean error and correlation coefficient for temperature in different seasons
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Mean error Correlation coefficient Mean error Correlation coefficient
Spring 5.322 0.983 6.314 0.952
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Winter 9.741 0.905 9.919 0.767
0 0.05 0.1 0.15 0.2 0.25 -0.4 -0.2 0 0.2 04 0.6 0 0.2 0.4 0.6 0 0.1 0.2 0.3 0.4
0 Amnpgnia (mq,ﬂ.) . 0 Ammonia [mg(l)g N : ° - Ammania (mg/L) o o, Ammonia (mg/L)
Winter Autumn Summer Spring
5 F A < _5r e [] _5 o _5 o om
E E E E
‘f:m L A o g10 A o » gm AR :§:10 Am
g15 omA &5 A o " S15 n o -1 Am N
20 o m 20 A o n 20 [ 20 A m ©
25 o m 25 sm £ - ° 25 A uo
30 - 0 s 30 30 s .
< Neural Network M Real Data A Markov Chain
Fig. 4- Changes in Ammonia concentrations in different depths and seasons (mg/L)
(MQ/L) cilisen Jgud g slos! ,3 Sligal ol )b ol puds -F JS5
Water surface Depth:3m 0.15_ Depth:10m 015
R P e |3 k
015 g 01 = 17
- o1 E ./,/'./ -E / Ulg
00s 5 I 1 0-05?; ?_._‘_/// n.nﬂg
[ E 0 -E —ﬁ'f; [
Winter Autumn Summer Spring Winter Autumn Summer Spring Winter Autumn  Summer spring
Depth:15m 01 Depth:20m - Depth:25m
= T 1T & 01 =
A n.m‘g g / E
N ——— T oo}
'4.__‘,/4.’4 - 1 Z.uzg \ ;g ‘ R E
Winter Autumn Summer Spring Winter Autumn Summer Spring witer futumn summer seine

—©—Nueral Network

—A—Markov Chain

B Real Data

Fig. 5- Changes in phytoplankton concentrations in different depths (mg/L)
(MQ/L) lisee Glos! ;3 558y gind ClAIE Ol punts —O S5
ITAE bl oF 0 ylowd o aw Jlw ¢yl ! O aalio il
Volume 13, No. 2, Summer 2017 (IR-WRR)

vy



Table 2- Comparison of zooplankton and phosphorus in depth using neural network and Markov chain
methods
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Parameter Zooplankton (mg/L) Phosphor (mg/L)
E . Mean Mean of . Mean Mean of
%_ Method Corre.IaTtlon of real  predicated Mean Corre}a&ﬂon of real predicated Mean
A coefficient data data error coefficient data data error
RBF Model 0.962 0.07 0.072 4.2 0.577 0.045 0.042 5
> Markov chain 0.92 0.07 0.065 8.3 0.577 0.045 0.042 5
RBF Model 1 0.057 0.057 0 0.722 0.05 0.05 104
10 Markov chain 0.228 0.057 0.047 14.3 0.717 0.05 0047 142
RBF Model 0.947 0.045 0.047 5 1 0.052 0.052 0
o Markov chain 1 0.045 0.045 0 0.87 0.052 0.047 10
20 RBF Model 0.904 0.042 0.04 6.25 0.87 0.057 0.062 10
Markov chain 0.904 0.042 0.04 6.25 0.944 0.057 0.055 5
- RBF Model 0.944 0.035 0.037 12.5 1 0.062 0.065 3.57
Markov chain 0.973 0.035 0.024 41.7 .87 0.062 0.057 8.3
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