[ Downloaded from ¢4i2016.khu.ac.ir on 2026-07-07 ]

[ DOR: 20.1001.1.24237892.1403.11.2.7.9 ]

[ DOI: 10.61186/jsaeh.11.2.117 ]

VEaY ULL‘.,JU Al a)wgvﬁ))gduck}k:}lejlpW&w(}?wm_f:a

= Y Slomis
28,0390 169390 anlllan) LT 51 usmo ool g Juo <85 (8 o3l glao, ol (b3,
(0,8 Ll )L
021 IR (ol OIS  oralo (GlLudl i 09 )5 iyl (a1 i ol (s £ iy o 5T Lo
Il I (ol SIS (sram (5Lidl pier 09,5 Hluikils £ 1S 5l dnran

Ol Ol (Ol RIS el (Lidlp3 09,5 Sbowl 15 32 36 sl

VR[S 1oVE: sl s VE YA AIYY : allio cdly o

oduS

cshazme @l blie olad Judoxs 50 gy b g Joe S olisl 1o Uas o e bl 1 oolisuw! « cole @lindize 31 (6 ylom 50
bl B b ;B bl 5o (o)l (2bsgys aghey ©83 o (GidgRy (n 59 D9do plamil (Flaado 38,5 0 )3 (9w
15) S s oyl (U090 cawl 009 LT 51 o oolisiw! (gl o Bdmogs alyl g s (5 puSo Il 0,8y slao,lol o ySlos
39 SRy b by Jle 9 plge 417N Jlo 6l (o pphl ol 17 5 g o ol | TY) (caliblgn ol
S0 Jud> 45 (53,190 30 93 g0 i MBE o bl (ol 3f gl .o plowil oolad 4y 2ol 9 Koz 1595 Sy 5 caliold use
b g 6290 i Lid bl ol g o oLl jlard b9y hgy Sl o Bhizme (i 3 Cude polin goxr Juol> uds
() o g g (g 30 D903 o0liim] (2l 3930 S gy olil g s b5yl 8l T 3 (395 o0 9 0015 L 1y (58 59T S
L0990 Gl yo o Fee Glee) s polio b (VU j20) o po (3] Ol pudi’ aold (55 39 Candiaw pae Jdo @y a5 oo L g Uis
Soaiges 53 a5 315 (LiS g NRMSE (pgias 55 sl oad grammo 9y St <83 (o1l 351 53 oo 3l ool (o3 ool 25k
031031 31 i o ylade «(N=20, NRMSE=0.097) ol slaxs b (glvaiges b du lio 4o (=3, NRMSE=0.35) 5 of 81 sl b
U3yl 1y RMSE g MAE (slao,lol 1 soliiu! ( S (6 yuSidmmuts <SG 50 .09 03 Olgiudiony 0 o] 3! 31 oolisius! g axdly s 581

Mgl o0 Slggdioy s jludo (ol ylis i 28lg Jdo 4 2950 g, slas

0B Ll (b 950 G hgy e (2Ll sbaoylel (b 1 guadS” slaejly

! Email: shazgeer@ut.ac.ir Jotns odiny g


mailto:sbazgeer@ut.ac.ir
http://dx.doi.org/10.61186/jsaeh.11.2.117
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.2.7.9
https://c4i2016.khu.ac.ir/jsaeh/article-1-3401-en.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-07-07 ]

[ DOR: 20.1001.1.24237892.1403.11.2.7.9 ]

[ DOI: 10.61186/jsaeh.11.2.117 ]

o s soliiul § Jow C8s (5,5 o5luil slao bl L) YA

doddlo
oz ol 5 bl g8 sloasin g5 5 oley Byo a0 (ar slasdy (A 5 o Sloogad 35 (e
80 g Gdmio Sy & (slabis slrosls arass b a5 ail e dal S 5 o5ge; ]S s, 5 bl slaae LS
(oS W53) D 4l L lyS g e (o008 ealin S e Sl p0 058 s B oo ,S g |y Lo 5o 5 e 5o (252
2l )0l p lp 55 B (b Dbl slas ) Jlas sty (ainarg joliie 4 2bgye slaghy, (1 TAA
O3S g slabhais slaosly gunaiy S olig,s sl g, (Kaloetal., Y- ¥«) aijlo 1, olble ol 5 o6 & lus
silie sloojex 0 obiysyd Gl s saax sla g, (Yuval etal, Y-V V) asb oo wols w86 sla IS jo polis
oBaslys (Alimissis et. al., 2018) wib o 531 Slawle § (mas a5l iy, ol (sakes 5l ailoads ools axwgs
igled axzl e AVAY (e 5 s pos dlis & (2l 958 Slaghy, ppga 5o yiie Slisa ¢l wilsi oo p o

S L OFY (Len 5 (ponm) wBb oo s (S A byt 2bogye By (2GS Sl
o s alS pslaie &y conlin (53508ly S ol dnssi @1 (g5 o o aile s S blie (gaisaigy e
Sl lie e )0 mpe ) 51 (S adlaie o 0 JLSis (il dised gl (VF) () Kan 5 (g505) 0,5 S5
2ol dslio g (b))l sy el JLSis SIS (b lp e slagts, 5l (o b9y Ll cnl s adl o
SLOWITIMOLE, Y-+ 0) 0,8 ooliiwl (555 auwy g0 a5 Lz (5,5 o5l sloo,lel 51 g5 o Jiius Sloalice b ess
Y1 o) conl ond ooliial was o a8l 1) 5,000 i gy A4Sl (50,8 Lasie Cuz s b, slae L]
«cross-validation) lite e loel (bg, 5l 0990 blis pled cesds jlade 048,91 cawas sl (Falivene etal.,
5 alaii Sy 6,5, g, bl Cl 055 co oolitin] oz ge bl ,Sus Lawgi e 5 abi Ky Cdge Bax 4l
Syge bl solod sl 9551 (ke b e U 355 00 Jlosl Cugi a4y bl (olod (59, 52,500 Dl Lasgi 051
(Davies et.al., VaAf) o .5

T bliie i, liel o )5 Bis SO 4 G blis 45T g0 50 5 7 i, Liel Wi )5 Bis slais g, 4 bla 3]
Glasdlas b Ll ol 55 .08l o 18,55 5 alies G2 5l by cesbis (sl el (ES, 2020) 355 o 0ounels
ools oliygyo sokiie a4 Jgere Sz S 5 alold WSe 200455 Lo, 9o <8 (Nekoamal and Mirabbasi, Y- 1Y)
iy sy Bi ol 5 C8F B s 2y5e (e ll )3 53 e S (e slao] s sl
ol gn SV ol uSe 5 s 4 s Sz S b, 88 ol s s 5 sloo el S e loss o
shls Ko e a4 S 1 ailes co oasay G o Sbiygye oy, 5l Jols gl a5 ol ool las Koo glasllae o
odd (2byg)d 03995t lad atie Wil oo Ll ¢ (oB9) Oy 4 (2biogys Uhey S Dbl g ansl (Ssline polis
Sladdlae 1o Jln Glgie 4 a8 0ol plxil sla iagh s o sleelel ob;,l o (Garcia-Santos, Y- Y+ ) asb

2-Validation
3 - Cross Validation


http://dx.doi.org/10.61186/jsaeh.11.2.117
https://dor.isc.ac/dor/20.1001.1.24237892.1403.11.2.7.9
https://c4i2016.khu.ac.ir/jsaeh/article-1-3401-en.html

[ Downloaded from ¢4i2016.khu.ac.ir on 2026-07-07 ]

[ DOR: 20.1001.1.24237892.1403.11.2.7.9 ]

[ DOI: 10.61186/jsaeh.11.2.117 ]

4 VE-Y lsli ¥ ojled massly Jlo o e olblie olid Jlo 4y 25

oS asly (MBE) co)l slbs 55l (MSE) s ola o (155l (MAE)® Gllas slas S5k (RMSE)T
OG0 o, M u.uj.o FLERWIPRIK) ul.ma &.ﬂ.?u U"‘ L) ! u)f ‘Bl.?D‘ d)‘” BJ.OLUJ.)QL‘LA S99y 2 W)LH—C‘ U"‘
o, oog olaiel BB a4y lev o Basiod cpl @bl 5l e abl oo Jow C8s (5,503l o euisS ol o8 o)l S
oz )| slasdllas ;o 0ges o,Lal Uas i Ll g1y (A) @8les asle 5 slhe slas oSl s Sl e 2 Sileo
2 a8 wols olas asdllas ol yo slasl Chai etal., Yo f) c35 135 v, 9,50 MAE & cos RMSE 5 solasal
RMSE 5 llas ,08 cudle 04 el oo oyLs (Willmott and Matsuura, Y-+ 0) L3 wlabss jo a5 asil M
9 RMSE ul.’)nu‘ as AJM) =L>L»...> u.!‘ O LS“'“"'“?)" e (\ ‘\Af) Au‘)&a& 9 e ML‘LSA o)LoT u.)‘ )I oolaiul L_SL").A )‘
wegas Cpl 10 0gd wails o Jow Gl 51 Joe o s bl jo olilil a4 e Wlg o0 Al Tax j5b s MBE
ool oyl g 05 oolatul Jaw G 0,Skee obj,l sl MBE 5 RMSE slao,lel U ol o aul (d) o)Ll a5 o sloin
3o s (Ve 0) yguilo 100 (cimgly 50 05 50 Jao o b)) g oglB (sl 00 0)lel g0 ,LS 50 lgi e |,
ools lis aslllas pl 4o 0505 zl 5wl RMSE 511 MAE jlode s>y 4 ols ol 5 S MAE Jolee RMSE - a5
5 bl g Dglate K0 dcgasme 4 slacgasms ;) MAE .5,ls Sy RMSE dcgammo cpaiz aSl 0959 L aS 0l
ossd U59y byt sshiie ol gl s ol JLSis claaglas 5l osliil b lidS sl JLSis Condg sinios
3ol eolaiwl gz ol 4 az e LY (gaclis § ob9ae) w0 S Ol (RMSE) s oy a8 jlxs L
s (g,e505Iil ool Sy 3l oo 65 5 0 Shas 057 51 ST a5 el o iy ol Ut b3l sloo, Lo
2O utre (cemendl Ay i ilgT o Wolal 5l SO plaST LUl rioren ail alils Wil o Kidagh slp (eI ax
Pl o Lz (555 o3l glaoslel (ol (hol Ban gy al 5o 9, ol 51055 518 Gigy b g S e Sl
25! laie as odal sy s 5l eolatul cslllas ol Glaal Koo 5ol co )l liwl (5,6 Gl Sbosye slaibs,

Bloe sl Skl (il sl de e SLl 6l

L5 hes 9 Bools
il sy il nl lom 5 Of gy sled 4 5988 S5 il Creylaz g ek @Bly olnl gtz 0 el ol
VAIF ol gl slas Lasgie il o oison YAA Glial il )5 il Silos 58,5 o s 5 3 Jokine o liungS
Bblee (r 3 5902 U1 (39,509.23 5 Slils 0 00¥ e Bl o0 bl Slaseed (e )5 5l Bl oo ugeandes a2 )3
Gl 5 5l slaseds 5 S 5 Lled ¢ gmon L e slo s (rizee 05 pU 1) Gl 5 08l (gla el Ll ]

ol Ceprdy gy 5l ey Gl 0l 50 akdlise )l Gl Slajed (n GaileS Sl ookl 5 (A5 JS 40,8

4-Root Mean Square Error
5-Mean Absolute Error
6-Mean Square Error
7-Mean Bias Error
1-Davies et al
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9. Inverse Distance Weighting
10. Radial Basis Functions
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11. Global Polynomial

12 Local Polynomial

13-Mean Bias Error

14-Mean Square Error

15-Root Mean Square Error

16-Mean Absolute Error
17-Nash-Sutcliffe efficiency
18-Coefficient of Determination
19-Mean Absolute Percentage Error Loss
20-Normalized Root Mean Square Error
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21-One-Sample Kolmogorov-Smirnov test
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