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1- Artificial Neural Network
4- Gamma Test

2- Neuro-fuzzy

5- Adaptive Neuro-Fuzzy Inference System (ANFIS)

3- Least Squares — Support Vector Machine (LS-SVM)
6- Forward Selection 7- Fuzzy Logic
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Figure 1. The study area Location

1- Multilayer Perceptron
3- Classification

2- Chi-Squared Automatic Interaction Detector (CHAID)
4- Regression Tree
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Table 1. The statistical properties of the data values for period of 2005-2016 on Rasht station and 2005-2014 for the
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Table 2. Reasults of the gamma test for Rasht and Manjil stations
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Table3. Reasult of Gamma test for the compound selection Rasht station

LI G 3t gllas \ L yelyb )
e - JJeed - c,g,]a)‘):fl»Wcﬁlo)‘hfpdu:‘)ﬁfl»dm%)é\»dm \
o sy o b8l sl ¢ JBlas g
g5 JEA A A sl Sl (s Cugby dawgio dl"f_‘)mb slod (Jilis sles v
o s s o o3l
o[+¥A IYY NS A b [ “jtél celw ‘)Afl.b ww,]o) ‘]4.»3;‘..0 JL“J 5J§l.\>‘5Lo.) v
gl (o Cugb)
. s JJeed ™ Cugby by sy (ol celw Sl s Cagby ¢ JBlas glod ¢

S (oo Cagh) gt (s

Jio o] Cotie oS 5 sl L (o5l ol =¥ Joa

Table 4. Reasult of Gamma test for the compound selection Ménjil station
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Figure 4. M test of the selection Model on Rasht station
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Figure 5. M test of the selection Model on Manjil station
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Table 5. Reasults of ANN-GT Model with Reasults of Model’s uncertainty
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Abstract

This research uses the multilayer perceptron (MLP) model to predict daily evaporation at two
synoptic stations located in Rasht and Manjil, Guilan province, in north-west of Iran. Initially
the most important combinations of climatic parameters for both of the stations were identified
using the gamma test; and daily evaporation were modeled based on the obtained optimal
combination. The results of the artificial neural network- Gamma Test (ANN-GT) model are
evaluated using the root mean square errors (RMSE), correlation coefficient and Nash-Sutcliffe
(NS) criteria. The results showed that the ANN-GT model for Rasht station with a correlation
coefficient 0.86, root mean square error 0.95 and Nash-Sutcliffe criteria 0.74 and for Manjil
station with correlation coefficient 0.94, root mean square error1.58 and Nash-Sutcliffe criteria
0.89 has an acceptable performance in predicting daily evaporation. To evaluate the uncertainty,
we considered a percentage of data which were included in 95 percent of uncertainty (p-factor)
and the average width of the 95ppu band (d-factor). Regarding the uncertainty results, the
average with of 95PPU bound were obtained as 0.33 and 0.3 for the Manjil and Rasht stations,
respectively. This shows the low uncertainty level of the ANN-GT model for predicting daily
evaporation at both of the stations. Furthermore, the percentage of the observed data at 95PPU
band was low and equal to %25 and %45 for the Rasht and Manjil stations, respectively. The
reason for these low values can be due to low uncertainty in the parameters.
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