Journal of Water and Soil

(55791 @sbuo g pole) S 5 O @ i

Vol. 24, No. 2, May-Jun 2010, p. 297-305 i

g ok G gt e 5l byl FalS 53 peas Aad b (st (b5

£, . A . Yo . ), .
Obmlr gl Lo, - (Pome v = (S5 Sl mra- Skl gl Ao
AA/B/AA g;dli): C"')U

AN iy s 6

VAV_Yo8 .o IFAQ 15— 81,5 .Y o)led FF ol

LXVOCS

9 VWVF bl sl placen adlaie )3 g2 po ol 3y 155 (i 53 (oulidlyn (slaptel)ly Johio i oozl pslaie ¢ ol adlllas

slalos Jols a5 05- 56 cutlo (paly gy )3 Sl 3,90 (swlidlsm el (b oogus s g3l Ml L eyglit (3 sl 48)S )00 VWVY
ol jlag Sso o cig b lig) ALl ol g (500 93 i)l 3 0k o fepSlis 5 Blis s g jolie (oo g ST
S Sioon ga ey lagy sl cpl Jlosl b (8505 )lISpL T 9 7V ) o)lodilyie co8iaS) b 03) 54 5 o 5 RS0 L Sl
adaio g2 y0 oLiS )5y MATLAB (g)l5-8)e 5 e )3 (ANFIS) (g6 — o (las gliiul g 9 (ANN) (e 5im0 (s
A QUi gl b olisl (6 oY) @ yo §35 e (H8ly polie Sl oolial )50 (lagyliw 5 S po @l (L)l polate 035 (o35
Sl das ol 48 Y olad SleMbl ggpslias 2395 sa Madipn (oo gl d9sgs & oo Logj) 639y aY o SAeMbl slass 2ol oS
gk ol el 1 Sl g Jgine (sladygly ANFIS g ANNL Jse 93 yo 50 gy diljg,y obd] cclos g lga jSlas o sl (clod
iy 4o il adoye 3 (RY) s > g1 5 (MAE) U a8 (RMSE) s oy (ke ygiona slns Jias j00is
5l (55— ae el gl plas 5 (Sotas e 4D @  ggatme 0 Kdg /A0 g 0y 3 leide <[V g /oA oo
Al Gl ()l 395 (63955 40V (> SleMbl 5 s 93 ol &S5l ews 5 oamlie (clalisMo b M3 sriollad clao o]
S g0 Slwbre )y S F b aS 56— ac dulad zlitol g b duslis > Sl HIS5YE 5l G (anas aSid e 1004
Al g B oimd )L &S S dugliie i e (pedy 3y Ill B9y b (ovas slaaSid (slad gl (imen 8L Cuws canlie Gl
O3S Gl ig) 32 peie +IYY Jolee RMSE)sylustil () & s (95 2 yoske +/+8 Jolae RMSE) siaion (sla Jao dlasMo L6

Al oo g2 p0 0lS (5)55 pS

Ol criadon o Jde (g (i90jl (@ ye oS 3y pes 1 g (sWdajlg

3)30 dizej 53 Sl 3bj )l g (et diojls a3l eslizl
oS 4 olgie bl sla by, 0,5 50 (10) Cuns o
— v (el gl s (ANNS) sptas a s
ceils )il s i g os sl Jice ANFIS) £ gL
adlate S )3 ond i DMl pjliue (5)LT slog) 551
1l s iy g JIS1 5] I ] el (6 peSojll oS
lmodnny )L, i o)lel gla by, a7 bl 1Y)
slas )5 )8 ool 590 (gjuel Culige oo 4y S yef g oS
F oyl yolate & «639)9 syl (Bl )3 (orw (psdizee ()
5> ;5383 g pae el g Ul A (g o> g g adlyja

5- Artificial Neural Networks
6- Adaptive Neuro Fuzzy Inference System
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1- Principal Component Analysis
2- Sensivity analysis
3- Coactive Neuro-Fuzzy Inference System
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4- Back- Propagation

5- Hybrid

6- Tool box

7- Root Mean Square Error

8- Coefficient of determination
9- Mean Absolute Error
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1- Run Test
2- Multi layer perspetron
3- Feed-Forward Back Propagation
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1- Vapor Pressure Deficit
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Evaluation of Artificial Neural Network and Adaptive Neuro Fuzzy Inference
System in Decreasing of Reference Evapotranspiration Parameters

H. Zare Abyaneh'” - M. Bayat Varkeshi? - S. Marofi® - R. Amiri Chayjan®

Abstract

The present study is attempted to present the minimum required meteorological parameters for reference
evapotranspiration estimation at Hamedan region of Iran from 1997 to 1998. Employing Pierson test, six
meteorological parameters which are used by Penman-Montieth FAO-56 method including maximum and
minimum air temperature, maximum and minimum relative humidity, <wind speed and daily sunshine were
composed and considered as 4 difference scenarios (called 1, 2, 3 and 4). These scenarios were applied to

artificial neural network (ANN) and adaptive neuro-fuzzy inference system (ANFIS) for reference
evapotranspiration estimation of the area using the Matlab software. The results of the scenarios were evaluated
using the actual reference evapotranspiration (lysimeter data). The results showed that increasing of number of
input layers data could not be based as obtaining the more exact results. Using the scenario 2, which was based
on minimum and maximum temperature as well as daily sunshine, showed more reliable results using the ANN
and ANFIS methods. The root mean square error (RMSE),-mean absolute error (MAE) and R* of examination
step of this scenario were 0.09, 0.07 mm/day and 0.9, respectively. Overall, the statistic performances revealed
that ANN and ANFIS had the same results and similar-input layer sensitivity. The iteration times of the ANN
and ANFIS methods to reach the best results were 26/and 40, respectively. Comparison between ANN (RMSE=
0.09 mm/day) and standard Penman-Montieth method (RMSE= 0.34 mm/day) confirmed that the intelligence
approaches such as ANN are more accurate for reference evapotranspiration estimation.
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