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3 - Feature selection

4 - Hybrid metaheuristic approaches
5 - Artificial intelligence

6 - Genetic algorithm

7 - Artificial neural network

6‘)—.' odsais-Lii ;U.A.”u-u L S ol u,..'L,.ujs
mde 5 S bl 0 S 2800 5 Lol S
w3l ao,0 YA a5 (6 9b 4y 09l o0 guine Sl
5 V8] ol a3 )5 8 oy ol il cow Loz o2l
90 57 3 G epdyoiole B e S e ol (S0
L SLs o, die &lyd 0,90, &S > a gl 5L
oalS [YY] il maw o] o =65 slaaslass
éopi g o] as 3y ol el (S g ool
sl s 5l ol Jls gl g boly ol yg8ae o Iga
ol 53l Gl sp 58y T ety 5 | a9,

Olyetd a0l (Ssly « S (5 03y il )
(aslass g )lal (Jlw lsea) (58 slo Sh
9 (oSl Colan bl Jlie (larean) (ol
(S Slogzge ) g5 (Jlo ploica) S (Susslsn
Crd (630 il 8 £989 ol a5 glaigSa 1] o)l
u‘)_ua..t 9 099 le_m} )L_HJ L)L")j ul&o u‘),u.u a4
L bl )l o Glasdlas plosl b ass oo plas 1) (gasas
atayly oS a8l o ol Xsegh (S o pdy gulw,d
dl_:b)...’_...a 5 Sl (;'b 6);me~»)9 O d)bsuﬁ
oleislw g (AT oolo (558 (o) 2oy B 5l S
D] o)l 0459 S

Giabs b gilmaned LSl 0yl eal 8 4 az g L
‘5{‘):;;,4 oo o uSojlul ‘(_;x.,.Ja Lyls yo ool
sleJas se 5 2oyl 4 Jlre SO lsicas Wil oo
o s olws (Jlie glp oS ST g0l ol 8
3 5 e ailie ol Ll sl b o L5
JUCIE S ENPUUR LN I ESF SR PSUOFLIPEI 700
6ok Gileyd oyl blite 3155 g cilises sl S5
i S ojhsl i cnl b [IV] 3l se ol 2,
58y i ie g pele 3 ohag 4 o3k ale B

5 oLy Gl b anlb s e sloailis ol ohus
el slogilly 5l (S dojiin ol o oduzen Ly,
sl g ol o5lw Joe g Laools ol cgz 5o

' - On-site
2 - Off-site



““Qb&«.&}j:)bﬁ;

P e Wl Sl S 5 S 3 02 S 53 5,8 5 g

PS5 exsd Lo oo olyes 5 0k e alanloay (s
1, 095 U cov @bl o S wad ialu s o Jlo
OO 9o Ll 9 0,5 slap gk gd oo o
5 8 5 Jo byl g LaslicisSn (55 0lis o2
ods ool 8)lge aloz 3l oS o 5l LoU LS e Sliolas
= ey aslllas 9,90 ddlaie )5 (g0l il 3 go8s
Jolts aalllas 590 ailaie o 5l g9 Lo 5l an]

sl (SgSan (22l g S5 slagl ot

&l yxo ol
e loailye Se s 5,5 L5 3 ,sliiee
abasi 0) SlSo cmdgo (ool ol p oas
b el o i dhs Y 51 X0 Juld) Slaslis
s ol g, 4 (e 3bln 5 55 sl
() JSs) 0 aseine | ughl l8le 5 lase 5o Tons
alolws jlosliiwl Ly oo LU 51 SG 5o Jore s
FUEEINRURYC VU - PSR Y SN ROWE 19
a9 Loyl (e g6l aw b jao Gos) b S
ol (6 S o3ll gl cogdeds .28 )5 plil S (g)lop
Dzt olSiwd jl dalllas 000 bla5 jo (0L ol ,d
Ol 8 roriw oS Lau0 )5 colatwl g0l ol 8
8 oy g5 o5 s ol 59 00 ol 5ol
otadl bug b teds slp olnl o &5 Cl oo
oL g ol [VV] as sl g (Sl AYY e Loy
Jolse ehaio s g e V10 Jslns Jgbo (glls
i S s 55 o Jigh el i g5l Yot
Ly Lo b b obod gl o gzl Vo ox¥e ol L
e s itaty Jag > (V JS8) el S5 slasiges
a2 O adllas 5,50 abadi jo )0 (o3l Gale 3 Dl
s o B oS S s Ll 55 5 s
odls 1,8 SLs mhaw (g9, p adhais caislu,d slaol b
Jolss ol e s (6l (g0l ol 8 ol o 0l
ey (acibaie o 15 il 3 JE ob) agl 5 e )Y

D08 o pSolailaddo Ve b

2 - Supervised random soil sampling
3-ILWIS
4 - Global Positioning System (GPS)
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2 - Organic matter
3 - Sodium adsorption ratio
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Abstract

Wind erosion is an important cause of land degradation and desertification in arid and semi-arid
regions of the world. This phenomenon occurs more severely in dry and bare soils. During wind
erosion, soil particles are transported by three mechanisms known as creeping, saltation and
suspension, which result in numerous on- and off-site damages. Wind erosion as a natural
phenomenon, is affected by many factors. Our understanding of wind erosion is commonly
constrained by the multiplicity and complexity of factors in this process. In recent years, solving
pattern recognition and optimization problems with metaheuristic algorithms has received
considerable attention among researchers. Genetic algorithms is a search technique inspired by the
process of natural selection, which is well applied to multimodal, non-linear, and non-derivable
objective functions. In the current research, for identifying the most important parameters affecting
wind erosion rate, two GA-ANN and NSGA-II hybrid algorithms were developed using genetic
algorithm and artificial neural networks. In order to prepare a suitable and reliable data set; after
designing a grid sampling strategy, soil samples were collected from 51 study sites in the Narmashir
plain, Kerman and then some soil parameters were measured. In addition, wind erosion rate was
determined at each study site using a portable wind tunnel device. Based on the GA-ANN algorithm
results, gravel coverage, sand, clay, aggregate stability, surface crust, moisture, and organic matter
were identified as the main determinant features affecting spatial variation of wind erosion rate.
However, the selected feature subset by NSGA-II algorithm included gravel coverage, sand,
aggregate stability, surface crust, and moisture. The calculated error function for the GA-ANN
algorithm performance was 3.58%. It was 1.70% for the NSGA-II algorithm performance.
According to the results, both algorithms had acceptable performance to achieve the purpose of the
present study. Therefore, the algorithms developed in this study can be applied to identify the most
important parameters affecting wind erosion rate in other areas with similar challenges.

Keywords: Genetic algorithm; Wind tunnel; Data mining; Artificial Neural Networks.



