[ Downloaded from jwmr.sanru.ac.ir on 2026-02-04 ]

[ DOR: 20.1001.1.22516174.1398.10.19.3.6 ]

[ DOI: 10.29252/jwmr.10.19.1]

-~

\ WA el g 5lee 1N ojles /2d Jlo u5ul 0565 o e dolitingy

Gl b e 5 555l pole oSy

35l e o wolitngyy

4l59) 25 (oSS D Eguan ouas S Cuxkid pus

rd.\hbfi L1 ow).zi RERVE c‘)b'i o Shwao dw

(seyedmostafa.b@gmail.com : Jsgue s g5) Geys ol ol glie wdine i)l ouolis, S (goomiily -
Sy oKl O i 09,5 ¢ luiisly =Y
Sl b @lie 5 55,9liS psle olSutily (gylojesl 095 ejlutils
IV oy o, WINIYY 2y go,b
WU asao

LXVCCS
9 oy Sy g o] 93 )3 dilg) pded (w1 (MLP) ¥ (9 ey (omas dSud 528 B (w53
L yolyl 31 cuS 3 o ke LI (903 51 o3l U 1l cCuwl 0093 )5 oty g9 o3l a! Jlowd 33 (S 3Ll yd 231y Juoxie
EE G oS S o gl (8 )5 O ygo Aty oS 5 il il g (o lwlid oliuy! 93 (gl owlidlga
(s w).\p (RMSE) s Olay o (il j9dme yezed Joo 25y ‘_glb)b.m 51 23wl b (ANN-GT) L5 (490531 —
o po b Cudy o] (5l (ANN-GT) Juo a5 31> olid gl .Cowl ouwd (bl (NS) lSilu- il o o 9 (CC)
+/4€ M "‘i)‘" b J.g?mo bml 9 \'24 dﬁm’lw—u»b ug').\o +/Q0 s ul’.’).o G&L’@o )9.‘\950 /AT M
il ge W9, 5o it 53 Jord B 3,5las 515 co /AR Sl BB > ) /0N Uas Golazyo ik s9inn
(95PPU) oy A0 Corlad i gy WL 039050 45 45 oud aadlibio (s3I 1 (o ,d Cuthad pus oy (Slp
g 658 (Coyalad pas gl wly .o ?31: 3158 shise (Jae 51y (d-factor) LU bawgio (556 9 (P-factor) wilaid,s 1,3
Ontly Gl pas 51 (Sl ol ol b 3,905 (+/FF) dizio (5132 9 (+/Y'+) oy olRhunl (g1 (d-factor) Cuahad pas Sl
Mo,yd Cmimod il oo D] 93 32 (5l Ailjgy s ow i 53 (ANN-GT) LS (yg0jl- Somrn omas aSwd Juo
1y ol ol o999 ol JWd ol Cuwday oy £0 Juscio (gl 9 YO Cudy (gl (95PPU) Wb 43 Slaalin glrasls

2,5 53 B elyl )3 SagS CualS pac 3929 olgi 0

C‘«.&&]ﬂﬁ PAs ‘QM.; ‘d"’m e 4\5.».\: cdﬂ}s, ).5903 L 09")‘ ‘5..\515 Lglhb,'s

e 90 b1y zols w0 eolaiw] (6 temmsy (55— s
sas— Bzl sl ((Eguas  mas ] s
Sl ol Wdge duglio (g yemnY claodly 5 7 aules
Opdle g (Fghan (as 4D Jio 93 pp 0gb 0 Sles
pie oo cal adg calisee (gl b5, L ol by
Slaye Jlis Jao a8 ob flis lis] Giegh jd Coxled
4 Comd GPowb cudad pae iy by il
Cushd pac (V) hlKen 5 gy5 b s sla e
S —Ls)‘lé @L.».w‘ T o - S
A 3 S S s 4l e Sl 1y (adas
cwt.n LA.S)J ul?w‘ le)..s LQ(‘ 50l )I)B Wy D)9
4 2 S e g g . &

gy Sl g LB (g0l 5l mas 4SLd (639)9 1y
90 o gl gy Clsasl &S ol L guls W0 )S eolasl
mas aSuh Jde esmen g b g b Jse
Canbad pae ()b gydn Ol p e sguas
Oer 5 JbgS bl oo 500 slaJde & Cuns (50l
Pl eguas ac aSd Olly glasdllas > (VY)

Yoo . _

o 9 (B Blale laily oy e )Ty Oluye
aljgy poud Owed ) ly (hubi (mas— gl il
ém) ‘_519127 9 u‘ ).) AJJUQA uJI .Jj.)l.) )I)B L_S"l)))‘ 3)9.0
Cowddy gl gl ad pll liwgiin 9u)l8 53 (6 e )
Slr LB pgejl 5l dlas e 08 o5 5 e @l 099
dLbMLD.A u»l.wl 2 ..\55)5 odlaw! A pu.{); u\?w‘
By ggmsS) Slupe Bl g (jl 3hate 0rd el
2 0 godls 4 asgi b allig, psud 3g)lp o oludy

doddo
w85 5a0 53 (Seigdgren Sy ) (ol o Sy S
g <l glie Copte > ) g e S g d9de
gl Sdom )b e Cunj ol
oAl g > layehl ples s 5 51 (Sofglg)rn
g Jo5 (il e Kl gylel  SleMb
aez 2 (VP ilege (et 1) (Sojdg)n
Lilyy 52 siiee &S ot (gjloJbo ) odlitul byl
hlas ezmen (10) 355 0 )3 425 3y90 Bl (5L,
5 aglp 0 Ygene i (olai g pglasl (slayl)l
LY b)b S99 dblg.)’ L;LmUaA lb).uu.n &y Oil dﬂfo)'bdl
ol Wgd oo lising ol ) oliabl pas sl cely
pas e Joot g peads (slp & (05 (S)kime I o5liial
MWPASG&EDU)J( )Lg.)]/w9l»ac)$.)u5;§o§
ohr o Siley Jae s egian e
ol ULM C.:\::,; JJ)IJ )8 2, :)9‘, I d‘.suﬁyo a5,
(¥7) ‘)&@ 9 e um el 539 Gmoie
Slaye Jho 3,8 g (Bre dize) 2 1) 6N Ak
Qg 3 @ ye By yaln 5 pletdy S pcmile
Slaye Jls gy J glial sy el (le)S e

o ATRTS g w N

S FS b L geil p e gy Jbpotle
duole gly (lalasdin 5 Jos ( clad Wb 2 uas

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
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Table 4. Reasult of Gamma test for the compound selection Ménjil station
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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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