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and gear driven sprinklers. Experiments were carried out in the research farm of
University of Kurdistan and in an area of 3600 m2 by single sprinkler method on
two Komet R8 and Luxor sprinklers. The results showed that 1- the diameter of
water collection containers has no significant effect on WDEL. 2- Up to the wind
speed of 11.5 km/h and the air temperature of 40 °C, there is no significant

Keywords: difference between the WDEL of sprinklers. 3- The average WDEL of Komet
Sprinkler |rr|gat|on, sprinkler in low wind speed is 8.5% and Luxor sprinkler is 10.4% and their
Komet R8 sprinkler, difference is not significant. With the increase of wind speed from low to

Luxor sprinkler, types of | moderate, the average increase in WDEL of Komet sprinkler was 125% and
sprinklers, application Luxor sprinkler was 21% and their difference was significant (P<0.05). 4- In both
efficiency. sprinklers, WDEL increased with increasing working pressure, but neither the
increase nor the difference between WDEL of sprinklers was significant. 5- In
both sprinklers, WDEL increases with the increase of vapor pressure deficit, but
this increase was significant only in Komet sprinkler and in the high range
(P<0.05). 6- By increasing the riser height of the sprinkler from 1 m to 2 m, the
WDEL of the Komet sprinkler increases by 21%. 7- By increasing the irrigation
duration from 1 h to 3 h, the WDEL of Komet decreased by 24%. 8- By increasing
the sprinkler rotation speed from 1.5 Rpm to 3.5 Rpm, the average WDEL of
Komet decreased by 13.4 %. In general, the Komet sprinkler had more WDEL
potential than the Luxor sprinkler, and also in the irrigation events of farmers, the
amount of WDEL is lower than the reported values of the research.

1.  Introduction

One of the effective parameters on the efficiency of sprinkler irrigation system is the amount of
irrigation losses, most of which are shown in wind drift and evaporation losses (WDEL). These losses
depend on climatic parameters (wind speed, air temperature, relative humidity, vapor pressure deficit,
etc.) and irrigation system (nozzle diameter, water droplet diameter, nozzle height, working pressure,
etc.). However, there are a series of parameters affecting WDEL that have not been investigated or are
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less reported. Among these parameters, can mention the sprinkler building and the irrigation duration.
In this research, the effect of the sprinkler rotation factor and its rotation speed, irrigation duration, the
diameter of collection containers, and also the Interaction effects of the aforementioned parameters on
wind drift and evaporation losses will be investigated.

2. Materials and Methods

The experiments of this research were carried out in the research farm of University of Kurdistan located
in Dooshan village of Sanandaj city. Two Komet R8 and Luxor sprinklers were used. The working
pressure of the sprinklers was considered to be 30 and 40 m. All experiments were performed in 3
replications, in the form of a completely randomized design and as a factorial experiment. An area of
3600 m2 was divided with 3 x 3 m grids and water collection containers were placed at the vertices of
the squares of each grid and a solid set sprinkler irrigation system was implemented. The tests were
performed according to the 1SO15886-3:2021 standard and by the single sprinkler method. The
parameters of the diameter of water collection containers, wind speed, sprinkler working pressure,
irrigation duration, sprinkler rotation speed, and sprinkler riser height were investigated.

3. Discussion and Conclusion

The results showed that 1- the diameter of water collection containers has no significant effect on
WDEL. 2- Up to the wind speed of 11.5 km/h and the air temperature of 40 °C, there is no significant
difference between the WDEL of sprinklers. 3- The average WDEL of Komet sprinkler in low wind
speed is 8.5% and Luxor sprinkler is 10.4% and their difference is not significant. With the increase of
wind speed from low to moderate, the average increase in WDEL of Komet sprinkler was 125% and
Luxor sprinkler was 21% and their difference was significant (P<0.05). 4- In both sprinklers, WDEL
increased with increasing working pressure, but neither the increase nor the difference between WDEL
of sprinklers was significant. 5- In both sprinklers, WDEL increases with the increase of vapor pressure
deficit, but this increase was significant only in Komet sprinkler and in the high range (P<0.05). 6- By
increasing the riser height of the sprinkler from 1 m to 2 m, the WDEL of the Komet sprinkler increases
by 21%. 7- By increasing the irrigation duration from 1 h to 3 h, the WDEL of Komet decreased by
24%. 8- By increasing the sprinkler rotation speed from 1.5 Rpm to 3.5 Rpm, the average WDEL of
Komet decreased by 13.4%. In general, the Komet sprinkler had more WDEL potential than the Luxor
sprinkler, and also in the irrigation events of farmers, the amount of WDEL is lower than the reported
values of the research.

4.  The most important references

1). Al-Ghobari, H. M., EI-Marazky, M. S., Dewidar, A. Z., & Mattar, M. A. 2018. Prediction of wind
drift and evaporation losses from sprinkler irrigation using neural network and multiple regression
techniques. Agricultural Water Management, 195, 211-221

2). Dechemi, F., Playa'n, E., Cavero, J., Faci. and Martinez, A. 2003. Wind effect on solid set sprinkler
irrigation depth and yeild of maize (Zea mays). Irrigation science, 22:67-77.

3). Keller, J. and Bliesner, R.D. 1990. Sprinkler and Trickle Irrigation. AVI Book.Van
NostrandReinhold. New York, USA.

4). Keller, J., and Bliesner, R. 2000. Sprinkle and trickle irrigation. Caldwell. In: NJ. The Blackburn
Press. 351p.

5). Playa’n, E., Salvador, R., Faci, J.M., Zapata, N., Marti'nez-Cob, A. and Sa’nchez, I. 2005. Day and
night wind drift and evaporation losses in sprinkler solid-sets and moving laterals. Journal of Agriculture
Water Management. 76: 139-159.

6). Tarjuelo, J., Ortega, J., Montero, J., and De Juan, J. 2000. Modeling evaporation and drift losses in
irrigation with medium size impact sprinklers under semi-arid conditions. Agricultural Water
Management. 43:3. 263-284.

Conflict of Interest
Authors declared no conflict of interest.

Neda Karimi, Darya Dehghan, Shaho Moloudi, Adel Siosemardeh, Eisa Maroufpoor. Investigation the Effect of
Rotation Speed, Rotation Factor, and Irrigation Duration on Wind Drift and Evaporation Losses of Agricultural

Sorinklers
Archive of SID.ir



Archive of SID.ir

1A Ol ©1 9 6yl (cwiign (Siud gy (oole 4 i

9 o Ol gyl Gl o g Jid 2 Jole (s y2 o T (o
G29bis s ilal (5 ol

15199 y20 s 03 0 dung o J3Le T (539050 9aLh T lims b yo  poy )5 105

LIATAL SRR PR
A 2 IR VAT NSOV TR

oS

Sl g s Sl gll loj Sae g 5z e (5 2 Jale Bl () il gl Lol Gaa
@ slodgame 1o 5 liws S o8 ils Slidms ac e 10 o iole;l .ail o slosiog,> 5 sl ,—o slaolal (WDEL)
5 sl sl mloal WDEL (yu s ls s S ol 5 il az 50 T glon slod 9 V1O KM/ ol ce s =Y 20ls
o ine Ll ST Vo /F% ,5uSY g MO o5 ol s yaw ;0 CunlS (Lol WDEL laiogie =Y o,la5 49 (glosiog ;>
LT ST VA% g SN 5 VY% cuslS LT WDEL )53l L agio cosdle 45 o5 51 ol e yw ial33l L g
Sg o gme il ol Lol oo S o 2ol 38N WDEL w815 jLad ol b e ilol g0 5 50 =Y (P<0.05) o ls e
ol 55 5 ol Bl 55 56 2al38 ool Ll il o il WDEL gl oy L6 9uaS 2131 b 5Ll g9 o o -F
GalS a0, VF cwls WDEL el a4 celws G5l 65kol olojian Sial3dl L =0 .(P<0.05) g ,lo cme oL
a il malS ColS WDEL O ¥/¥% aibo 1o 550 Y10 & aids ;5 160 V0 5l blol Ui 2 e yas Lial3il b -5 il
30 eired g Clild SV (lodioF > oolal @ a6 i WDEL il culs gla,—o ilol &S b
bl se Sliing odd Uiyl polie 51 iaS WDEL sl 3l3,5sS ko] slaolas,

Neda.karimil365@gmail.com .l,l i (luws S olfiils «ol cwdige 5 pole 09,5 ol sl 15

Sl ol Dliios aa e o] e Sliios § Slalllas 0aS gl ((Soals e Sl cinias 5 LAnT S 05, (daghy Wi )5
Darya.dehghan@ut.ac.ir .., 15 o

Shaho.mhe@gmail.com .| !« «bws S bl sldbaie o Lol )57 T

A33@UOK.AC.IT .l 5l zasi (w5 oKisls ( alS K55 g adgh (owiigee 09,5 jLuiils ®

(J g 08 g5 %) ul).:l T (olws S ol&sls “TJ] g § pole 09,5 ol °
Email: E.maroufpoor@uok.ac.ir

Archive of SID.ir


mailto:Neda.karimi1365@gmail.com
mailto:Darya.dehghan@ut.ac.ir
mailto:Shaho.mhe@gmail.com
mailto:A33@uok.ac.ir
mailto:E.maroufpoor@uok.ac.ir

Archive of SID.ir

(oilal sl pae sl 51 S (Schwalon, 1955
59 otz Jole bl ol LT 25 2 el
5 Gl o lagilol «s5,5la8 s il @l, Jos
Keller and ) s ((u)s9) Glosior ;> slailol
ol ol sla,—o slo sl ;o (Bliesner, 1990
93t SEBB L oy55 5 5 ool sl 5 09 31 e 51 g
sloagtbal o Ll og B0 g lgo )9 o5 =t
5 osisg 2 les 3l 3 5l o 2T Ol sloning sz
5y l9p o oGill adgl g 0 3l s 5 ey L
Do 4 sl slatlal &S > cnlpli 05 e
gy O3 4 Sy Skl S5 > 5 gl
Sloax e 50 5l il Lis e e Bl oo
g gl I8 el byl laaslos age Sl
BB Y e 0 sy Sl i Ce s (il
P (SO S oo pelais ad s 0 2 VU
Oeized 5 SIS po e 0)90 53 Leosiog > b g AL
Sl Gz S i o dag] Sl s
e Ml 5z cee i 0y 5 e
b el (pizmen 5 Ml 23k 655 (S e
53,5 o ol Syl Lasgs o b s 3 ST ST,
Oleyde (oo sl el 500 s Jalge 51 (S
50l5 2l 5l bl ikl lojse .ol )L
Gad el Loy co dwle (Lol sy o
S laibisl o b oo a3l 65kl plejae col iy
&lp sleyl plos! lejan JSla> 1SO 15886-3
1S0 ) ool 00y 53 celes K bl o Shas yg05]
Olejoan by aS S,e—0 0 .(15886-3, 2021
Wyl az o adem jlae ie colsl Ll 5o, Lol
e gLl B )Lt SgneS ol (0 5 (g Cugb,
alal, «Lorenzini, 2002) slaaisl ol wl 5 .05
) S o)l 4z )0 g (SOl y s Sl e
G2l g (o Sush ) Gl izres el (oo K
s ol als cow gl )Li8 s5eS

Ol O 3 65l (owaiie (Sipghy oole 4 i

doddo

ol aige ploadly 5 2150 Si5e Jalse |
G aS oSl o gl olal Gl Sl 6 Ll
Dylla and ) el Sopols g s olals ] sose
byl o a Sopob g pss olals ol (Shull, 1983
Playan ) ol aily s Lol aiboles oo g ol
10V 1y ol Gliee wBims 5, (€T al, 2005
Al Ko S, «Keller and Bliesner, 1990)
(Yazar, 1984; Montero, 1999) /Y- L, ;1 lake
Frost and Schwalon, 1955; Faci) 7/ 6+ b o> 4
2 ol Jelge adles,S 5,155 (and Bercero, 1991
Olpise &5 Sl Fe (Sopols g pies DLl Gl
S5 bl el 5 ool Sloyual )l 4] o]
Jslas 4 bg, Lo opl sl (McLean et al., 2000)
S ( Sopols 5 s S e Gl
aibe 5 kol lelw Mol 5 ot sla el
Peters et al., 2016; Maroufpoor et al., 2019; )
(Mohammad et al., 2019

g i e i 5l 9L A5 onl8l Jule
b ce s Jols il ils 31 (S pol g s Slals
Slain iy )l jLid 09008 ¢ cd Cugb, oo slos
De Wrachien, and Lorenzini, ) axib ce (gous o=
5 5 Sl p f5e oein o alse 5l 2006
SIS DY RPPRT NS SR FRLQRC YRR
o )il Galnl 0,587 jlsd 5 J3b glas ool ol lad Lo
Keller and Bliesner, 1990; Playan et al., ) 5
w0 6,503 sl st ol 5| Ll 2005
SOl g e Sl Gliee Sl o0 45 W18 S92
O L g WIa)S 18 azrgs 350 eSS wiil g
el we Julge 5 (Ko Bl ozl ailoats
o)l 595 55 g of b jlad 5y o8 ol o
D195 oo g At Sew ey i Dl pla8 L Eal S5
P e 5O Fden a3 1S (b ) (6 ity Sl
Al-Ghobari et ) & .5 o 1,8 S0 0l g s olals
olal as,0 YO U 4 (al., 2018; Sarwar et al., 2021

Frost and ) ool o ialydl (So,m0l g s

Archive of SID.ir

\\ld



Archive of SID.ir

Wy

Ol 2! ST 5 6 kel (owiige (Lidghy (ool 4 pid

u‘)lio.b 9 G..._...o 09_..4 <? o)l_w| ‘;o).ubl.»ﬁjw
5 o Olali p ceBl alises slo il )l 51 (VYA9)
F33AS 11/64" Jow Jslol jlesle ol Ll (So ol
Sy sl ols lis b wssls )8 aslllas o )50
9 O i e 5 gl 0l )l L 28 050aS 5 0L
Aoyls Sopell g s ol o 1) Sl o 2eS
e |y (SYolee Wi ,S o Matter et al. (2022)
Slali edd Cpo Wiaigr aSll alia sla g,
olrs ols s zols .aies dewgi (S0, g e
g Aoles oy 5380 ¢ cmac ASS i A8liax g
Sopoleg s Slal Jlade 5,5l 0 1) CBs oy S
g 1y slasllas 35 Sarwar et al. (2020) .c—uls
sloasly waallhas (pl mls asols plol aie g0
331y omas 45 4 5,5 ol |, Matter et al. (2022)
DSS oo (B yre deilyl o Fopols g s lali 5,60
—as glaasi s sleslawl L (VFe ) 500 9 guelw
s 5,5 5,90 el S50k g puses Slals el )b
Obsy S plaieds 5 00,8 05500 1) ALl (o8 lead,
Shb 6okl Glaailbeln o Sloe b5, 5o Glaeb! LB

g oalau!

o Syl plw 1 Slsl8 (o

slayally g Tl glis)l g Ghlol 0,515 Lad ezmen
Sy90 |, bl Loy [Lid 098 ¢ ol e s aiils ol Bl
Yazar, 1984; De Wrachien, ) ailesls )18

and Lorenzini, 200; Molle et al., 2012;
Naderianfar et al., 2018; Al-Ghobari et al.,

Jslse 51 9, p oo lidios 5L Ll (2018)
Oy 8y g iS > ele Gezen bl les L
Oley Do L g Ladiged (5 y5lana gyl jad (il
L g oad plmil (Fo,0b 5 s Sl e 2 s5ke]
ooyl podle yol> aamd [0 el sois )5S
ol g pded Sl liae 5 end8l Jelge (il 0a S
Slaal lpl o35 aalys 5 addllas 550 Sy

Playan et al., 2005; Alnaizy and ) s, 5 -
(Simonet, 2012; Al-Ghobari et al., 2018

adhie ,o 095 wliaxs o Playan et al. (2005)

G135 Sttt ol Ll L Ll 513557
ac)ro ol Ll 8 SLL oLl Sl as ass s
YA 1, o Casby il e T gy Lo gie
a0 D]y aeyie gled malS flie g 0 o)
5l om 4dds iz g slal slas; (b s ol 5 sl
20,5 ylS Cizmen Lol Lain ST (5155 6Ll g9,
G5 5 e LS s 450 el a5 5o S
Faghee 1YY Ol 4 gylal Bl (b ys Jy—ame
Martinez-Cob et al., ) ;pimen 00,5 cclw p
oiyl8 Lol 1565115 5o dlilisge adlais jo (2008
s1olis a5 U (Fopols 5 s Lab 45 WS
3 55 Ol RIS ke e el slo el
lals 4 i, 558 ol sy bge Jyame 35
e b o L VAY e lasgie by (Sl g jeies
GalS A VA | ag5e 5 S50 o (e eyl
Ohey @l 2 lgiee 45 500w slayel )l Sl ol
e (ol g s DL Glie 6505l slae e
3Ll ol el (o pslaaz B,k ka8 sl
A 5l S auls (g glaas g L ,las SO 15886-3
Eor 6l S bl sl Bg b jlas o Al e e
Playan et al. ) a_ab acsls 1) ob dal,i o Of 69!
ol I3 0 sa b (5y9laex ol Crizen (2005
el o 5o Byl S8 lajiins b s b
plosl o Uad ae S0 g 9l 18 psed (oyme o
Playan et .(Seginer et al., 1991) cul oliols;l
aw b g 5lae Byl 5l 09> wlisss s al. (2005)
oolaiwl o o YV g o Lo VYo (e Lo VA lad
Goyk s, 4S wGs S L3,158 LagT ass,s
Oyzer Soliie el Lol mls s yslaex
Loyl bl ol gumd Cagb,y g &)l a0 ol ce p
Slaez ol Gos G 0 )lse (F i yo a5 Bl i
araslol ;o .5l 09>y Hlo gme BT By )b 0 ca i

olal jog—az 10 wa (5,155 was Ollllas S

Archive of SID.ir



Archive of SID.ir

Sl :&}w

(O) JS) o plil Sl YOOV g B, 5
4 3 1S015886-3:2021 o st bl o jioles]
FxY olal b 595 de e0game . plosil 0,800 (ilol i,
ooy 0 2l Goslaaz B,k g o gunasi 3
Bllw j55 e oogamme ;o 08,5 1,8 a3 o yo
R JPSPUSURURNK & PN RCHE SR SN i NP B
Slolw .(V JSi) cilo )18 oogamme 35 5o 40 u.;l,ﬂ
AT 593 JLtd ooy Sl olws G ol 5550
Aol ol Jlisl ol dlg) o Lzd ol e WKL
Slr sl n b iy ) adals o lass (gl 3518
5 bz @rSoilul S (pem 4SOl it

g ol lad 6 uSoslul g g Lad

Ol O 3 65l (owaiie (Sipghy oole 4 i

5 e Sl e ol e s Ll 25 2
Y i S Sl g kol allel s yo Syl
¥ 50553 Sl e kel plojiae ST oy
Slali oliee yr syslanz Bk Sl 3
I3l e glas jhe bl & 0 a5 S0l
S50 ddhaie oo Bl Lyl i o Loyl )l cpl Jolie
o 8 Sopdl g e S (liee p asllas

MWARTY PP

L9y g olge
Sl Y8 v Colan 4 lodgamas 1o b jiolej]
by, yo &l Glwo,S oS _iils Sladx ac)ye

Archive of SID.ir

A



Archive of SID.ir

"4 ol 0T 9 6rll (owaien (g} oole 4 5
Ve B jlea g olxiy oloud o000, JLw

. ‘Working Times Sprinkler
Weather Station 0 10000

(1). Reservoir (5). Flow meter
(2). Butterfly valve (6). Sprinkler
(3). Electro pump (7). Sampling Container

(4). Pressure gauge

SliglejT plasit Jow 31 oaled 9 axlllans yg0 dilaie Ll yir (1) JSCi

Archive of SID.ir



Archive of SID.ir

e ool 0,815 Lad 5ol ey o (55l ae
JLed 53 R cuals Al sl ol b gl 5 il
pledl 1SS Y o Lo oo ol 09 o ¥ 05 LS
Error! Reference source s ,los Slastive i

ol 0als 4311 not found.

Y ‘.—’T 9 6)L¢3T JPIVRCOPRE VIS N PP .
\F.Y QLM} . )L@P 9 olq;’g O)LD-& 'MJ)LH JLN

Austria) R8 co ol S gla, o Ll
Sreske VY 5L G L (Company Komet.Lienz
Sime Guastalla dtaly) ,5..5Y slosiog > bl
Lo iolosl 4o syt e VY 5 F 5L g0 L (Company
28,8 108 eoletuwl 5,90

& ot dolas SalS b s s Lo il
S,k sl el lajlas . o el iS5l ales]

Loyl Sl ot 003020 9 o3 (gl ylowd 1(1) Jgur

sy Sy90 il Ol pads 00 gux0

15SY R8 Cuals WA+ A

Y R8 cols VA
oSV R o /0 — VA
55y R culs for

R8 c.lS ¥

R8 cwlS Yo

R8 .S Y0 /0

Lo
(Mm) o1 (s pslanz Bo)ls ;b

(m/s) ob ey
(M) olol o 515 Les

) s kel leyoas
(M) Gilot ly elas)|

(M) il 252 ey

plasl o ojls yo 543,5 (8 Sl 55 anl b Gy
Sagh D)l a0 sla )l @dds 10 e o les]
45158 oS aus oSl eolaial b ol Ce yus § (camnss
Min. Hygro Thermo-Anemometer (Extech,
0dgdme 30,5 (5,505l Nashua, NH, USA)
5 Lo iolesl plail o5l jo ;953 (slo el Ly Ol yoss

Sl 00305 S3(Y) Jgu

1 dalime) alasly 5l eoliinl b dajioles]
Sl jleas gyl Ol e — 9 X X

Lg = - - x100 (V)
Sl 5leads )l Ol e

SOl g s olali s LS cadaly ] jo a8

5009 pli ogd 10 0al s yslaez T Bas Xi g (0u0,0)
P Gy Cod Sl 4 bgype 8 g o uizeen
P dsloe jelateds ablbioo @ pe e > p (g
b S Grimen 5 Glaleil e 5o slaex 95k
0dgd o Halome jo aal i B,b Y 5l g,k cald
aals By b 3l Ol Gee .o solitul oo gamasius
Sbas8 S s (g ysleer Bg)k O Ges Joles
5o oinbesl o LU o (Playan et al., 2005)
Sl 2 g pslanzr By,b JSs Ol 2 (6, Sl

Archive of SID.ir



Archive of SID.ir

AR}

Ol 2! ST 5 6 kel (owiige (Lidghy (ool 4 pid

Sl st DS S5 5 b wugio gl mls (o Ll
51 ookl VFIY KM/ ol cas s 5 T il S
OIS e g wdoged slpiiny 1) SzsS Bgb
I3 Slos & plgs i ) Boyb @l (o Sglis oS s S
lallas i85 asl ol bls )l dalaie i Cogb, g

Slaslial )3 ot dls woe g S5 | 6 S0jlus]

Blos do plol o,Shae b, e 1SO15886-3
elpls sl sas SIAO MM (5 jslaes g L5 ,lad
ColiS oadolgiin b Jlas calllas 5,90 dilaie (gl
o (St 5 (L) ol sla s 035 e
e s (Gl 8,58 b 5 T gl
Bk 65Kl s 4 50,0 il S LT O
5| T 5 oI conihg ool T ol b sl 3ls
Ot oDygm0 Ol o gy sl il sl LelS 55!
S wglite slayki Ly g,k |50 o] Gac
OLLSen 5 (o025 CBls walsst 292 (5)lo sne
Orized 5 ol Gas e aS 0o )X (51 (VF)
VA s A slopld b gyl (231986 b polis
S bl aios aalllas o ge dibie ) yie lis
gyl e S iy B sy 5 o
el Al Sy ,0m 5 ailate (55 llecls bl
(K a3 gn 18 sl o 1) AT sl 55Ul oS

G b ol )y ST Ol s a1 1 lgs cad g 0,00

ls

Caghy &)l az s sla el )b Ol ki 0dgaze (Y) Jgux
ST plail (Gloj 03l 30 Ol s yavg (crand

el )l JLAS 39S (o Cusb) oyl am g SL e
(kPa) ) (9] (m/s)
SIN\IY A=Y+ YO-Fe  Y/-YAVY

WDEL (lime 5 5591 gz Bgyb kb il
Soyb kb 1 uilyly 4z mls (F) ooz 5o
Lo il (Fonols s s Sl lie 2 Ol y5leer
3,90 Q.JLJ 93,8 50 el 0o ool Lz (WDEL)
0395 lo e WDEL 50 o g, jhad 31 casllns
km/h oL ,o ob ey o tolojT plosl loj jo .l
S8 ilaz )3 Fo B YO o3l o Isa glos VVO B Y/P
Slali bagin 09 a0 Ve BA 03L jo od Cusb g
olal g oo 0 WA ol plol (Sopols g puses
4. sl Playan et al. (2005) .o oo ,0 VV/E 95V
YV g W ) S g lawgio o SzrgS gyl ylas
SIS g 9id S oy p WDEL (lie p 1) (oo
Oeizen g wgile 9 Sz g8 Bgib il o &S WS
(P<0.05) cils 5929 o cxe B S )5 g S5

bbbl (58,0l g puded UL lime 2 659l @ea Bgyb ylad il lg 4 3o guliv (V) Jgua

810 sz el Pr F Ol o (Silee
AR VIAY AR
>\
-— -— Y/fax)y -
JYE ¥ $IAQ
>\
VI¥Y

3T a0 Ol i @ ol eg
\ #2og,S
R8 c.ls
vy laog,S 51
\ "/K'Lﬁc5)§ O
9
vy log,5 51

(P>0.01) wo,0 A1 fliebsl s jo jlo sme Bl 0929 pas

Archive of SID.ir



Archive of SID.ir

Ouizad o VYO Km/h ol ce s b a5 olo lis gadocs
S o Xl a0 Fr Glgr sles o wgo
LS“’“\-;‘)t)-? 5 &l s LSLQwL..J WDEL ) 6)‘.)‘52;.9

S, 042 g daslllas 0550 (S o Loyl o jo

ab S g
) (P<0.05) 39 ;5 cee WDEL s ol s oo S

@lizeo byl sy 51 il ylg 4 325 (F) Jgor
Jullsio @l 51 (izmo 9 (55097 lanls 9 (Sudgyuad
9y WLl (50 g gyl

2l 5 o8 ol dae 5o SI(Y) S 5o
2 50 el oo sols L la Lol US4 WDEL

ssban WDEL by coe s alidl Ly (ol 90
WDEL laugie (P<0.05) ol azdly i3l gl soe
NB s 5 oMo 5 o5 0L slace oy CualS ol
Volf i a5y olol g ao,0 1A/ gosyo
S 5ol e s Gol8IL g ao 0 VYT g s
2o, VYO wwlS lsl WDEL )33l laisgie (oodle
WDEL piomen 09 a0,0 YY) ouSY olol g
ol g s 50 Lol lo ime g o5 0L e s 0 o 3Ll
Jelge 51 (S5 ol e s (P<0.05) il ls sixe wodlo
il 0,ls WDEL s cosiiane 1506 a5 cil (s>
ol dihie o Ol e Y olrals cow b ey
Ozeed W oo il 1) s Slal g eud o ol
o ilol dibaie jo (55,m0b oyl b ce pw iol38l b
9 o el a8 0l LS s 00 8 e yiien 5
Sl 31 S e ClS il ST S5 S 0l
O oS 5l ol ce s (il L aS g eboas sl jaSY
Ly o oo Gl b ool (2T WDEL 3L
0SS o loy lo gime wgles j5—wSY Lol WDEL
slo,led o cwls ool jial glads lawgie (P<0.05)
Sl g 2 VP oYY iy ag e Fe g Ve 05,18
Lg oads b cdlie (plpls 09 o YT o VY oSy
Alad a0 b gl agles (alol g0 O @il s
e LSy BT 53 3l 5 3505 L8 izan

Ol O 3 65l (owaiie (Sipghy oole 4 i

WDEL im0 » Jiwo b yiolyly Sy
b yolol

)

Glieo (b yol sl p1 il ylg 4 32 (F) Joo
Juliio Ol 1 uizxod 9 ($ilgilanls 9 (Sdgyuan
9 i Ol i g byl

Slaer Gt slo el iyl i @l
ol 00 03l Lt b sl WDEL 3 (636l silouds

sy 0300 WDEL 5 la el )l 51 plaS™ 12 S1easlsl jo
Dy o0 8

ol g9
4l 0055 o see WDEL 5 Ll g5 31
5 CoolS LI WDEL (s (5)ls cme S ¢ 5l
Sielpilanls o (Sgpann bl & 50 55 SV L
olal g sl o g5 5l cwlS alol cailas 09y LSy
S bele cnlple aBl oo Sy 95 51—V
Ol a2 9 Sme 593k alrale 1 s cals b
oz oS Pl S Jole g Gilpl el oy
O ygmo Ay CalS uul..\j G W P Qj sleosioz =
Sz gy Gl O8> 5 005 gl 5 sl
Slals (isu 9o Jold (Sopol g pied Glals 00,5 Ol
b ot olal oSl e (So el olil g s
@ G,y B bl ailas 5l Ol @l yad 74,5 ol e
ojlail as” sl jo  Fo ol Slali g aes co (595 (o)
sl o 3Ll ol B ol e e § S oS vl @l s
5 oolol 0,5, L 5k had sl col @l lad o5ladl
Keller and Bliesner, ) o__sb o (sl leasl
i g e Lo VY 3lol g0 e ;U ks (2000
O gl 8yge 0 g e Feog Ve Loyl o5 LS
Sledss “5|o..\_lot)_? 5 Slaa, 5 (_gLa:u.;L..J WDEL

u.s‘ C.’Lu ol oo uu)‘)flaBM; ;.))9_»9‘5.05

Archive of SID.ir

\YY



Archive of SID.ir

'Yy

Ol 2! ST 5 6 kel (owiige (Lidghy (ool 4 pid

o asL“" Joe jxie Q|5.:.c=x_3 [ OT al. (2005)

eize 5 (S poleg et Ll e whlise il
Ol ol .aols 18 dalllas 350 1) o1 5 50 Jalse
5o ol e Lol ce s yial)l (Sian a5 0l
V Jlis zlhw j0 i e ZK30 3 ZM22 sla il
288 AMBO  ilol 10 5o ls s o000 g ooy
ol e L5 jeb 4y ail oo 5,10 s (Ko
OHas g pow 8L oo Gil38l oo o ATl A
slayie kol lelw (S0l g s olals (V¥29)
ols Hlis zuls .aisls JI 8 vy 0590 1) b ddlaise ;o
e Vgl S b e, )0 aSs gl 1o dblaie
5 &8 SIS (SBIES cayo sle il )l 4l
0dg9aze ;3 by &) (Mg 9 Joiliy slogload,

5 ol 1o Slis wongay onl ool Jele pl by
5ol Caa S 53l 5,80 Sl ol k]
) dd plSin ulf Aol gy S izen
4 e SV 3lpl gy 5 gl S > s
e @b il a5 305 oo Of 5l (k8 0y
Ol (Kincaid, 1996) .auS oo low S0 pols g jused
g ol Olylad ool b ce, wavaz wslg |, WDEL
RUIV] CUS o VILRVWNS I OF- U U P WY LY e
slace w0 ais,S 5,135 Dechemi et al. (2003)
WDEL ¢l5me caclos p yioglS VIF Km/h 5l iagy ol
AlNaizy piomed 05 o s ob ey 20l380 L
5 ek 4 as wis S 5158 5.5 and Simonet (2012)
G133 5 (ool 5 et Sl sl e G133 L
I, ol ¢ee ,—w Tarjuelo et al. (2000) el onlys
Playan et s WDEL , sl )l o 5,008 150 olgrean

30 , OKomet R8 OLuxor

25 - a
_— 20 T l
£ b
= 15 1 ¢ ¢ l I
a
= 10 A l I :

1
S | l
0 T r
0-1.8 (m/s) 1.8-4.5 (m/s)

S s By Sy JBlaz (51,10 o 2l ig50) y55Y 3 RE Cunls’ Bl 93 5 ol 3 e UL 1 9l Sty 51:(Y) S
OIS (6,10 Fmo WS o j0 B gl §O cscud

Archive of SID.ir



Archive of SID.ir

Ol O 3 65l (owaiie (Sipghy oole 4 i

9 et S f3ee LT iliie I 51 (uizrod 3 559097 lonls 9 (Sl yoad il sl ol )y T uily sl 4 525 :(F) Jouror

39Sy g R8 caols gla il S0 ol

Uy gfogmo g Pr O 2
Oluyp  gol5l

SIYA VTS YV - |

ofee YYAY O YIAY) T \

SN YDA fFex)- |

fee YNNG VBT Y

ofee YVOY  VFex\ T Y

<0 SN VYA YIVOXY - Y

SRATE AV A3 o

SRR 7 SR VAV R Y

olee VAP YYX)- o

SN SIEY BIVEX) - o

ofee AYA VAT - 1Y

Oy 2o ol ol

#5 g
ol g s
2,515 \Les
Eldl e jlad gas

ol S

ob ey x Gilal g3
20,55 Lad x slol g9
bl )b jlad 050aS x ilal £95
8,5, JLadxsl e
el )L JLad 0geeS x ol Sae
gLl JBu )Lad 350eS x 0 5,15 jLad
elesl ,Bu JLad 0508 x5 S5 jLad x ok ey

o %ol )ls g0

c)h])lim

.$9_)

il L2 Y o, Sl bl adlel . S0l
alili 9o (alol lp g (JSwlighs Feoo g YO« Y- 0)
Losle l—is goli adsls j1)8 w3590 VYR 35
ol Lol el amdly olidl lals Jlade o L_zd o8l
5 s SUL hse 1 5o Jalse i s Bas
ZK30 slay b sl pll 5, 1y (slielas] 5o ol
ks plosil zasiw licw p—i ;0 AMBO 3 ZM22

iyl 8550 lol Ay j0 4 ol i ol
Olyes Oy Lod g gl )b jLid 0905 (sla el b

(P>0.05) 0o )s A0 labsl mhaws (o jlo sme S| 5929 pac *

bl 05,15 Las
Yo o5, sbe,led s culs ilo] WDEL lawgie
oSy ilal g 9o, VOIA 9 VVA cus s 4 e e g
Sl ilT o518 Lsd 3l ag o w, s VY/F )44
5 L sl T WDEL  yien g 0405 o 2oe WDEL
Keller and .c_slod jlo e OS2 40 ;o
) ol o & sl Bliesner (2000)

s el 1, (D (mm) .P (kPR) Cl —0.032P3/D
2 50 Cl ezl ulul psols @l OT @l s o5l
V5l eSS sogase jo ol @l ad olail wo,S 15 ,Lizd g0
il el c s b il o S 8,8 e 3
5 003,5 ol Sk ud Sz sS ca 0)5 5 L
Sl 4 amsge Gl (Fopsk g s Jeuily
a8 Gl LGl 90 o p0 af ol Lt s
i3l ol Ll o5 o Lialél o sl WDEL 5,15
2 ol dss logie Lo il Sl elas ge ol
T SHaoep 5 GielsileddS Jolse Dyt odgaze

Archive of SID.ir

\YY



Archive of SID.ir

Yo

Ol 2! ST 5 6 kel (owiige (Lidghy (ool 4 pid

aiilen 558y (SLTWDEL slosl b Lid sgmaS
gl e il ol Lol cdly il cols sl
letl )Bu JLad 3508 slaosly 5l plaS e 4o eizren
e olad 0g>g o gme S Lo sl WDEL (0
Sl ykas o5lasl eelil b [Lid sguaS 2al38l b cnl o
L aS 5,ls WDEL (gl (g pin il cwls alol
CalS LT WDEL 3 ol e s il 8,90 50 (L3 s
as g 5l s Montero et al. (2000) .ol cisllas
Sl aS wis S arwgs WDEL (et oz S5Yolss
NN [ R Y I SCT SN [P PP PN N
o 15 gl Bld SYolee jo )by jLisd 5g.aS
ool Sldllas ulwl 5 aas go ol | 6 i
Playan et al., 2005; Bavi, ) cilisee (ydbize bawgs
2009; Alnaizy and Simonet, 2012; Al-Ghobari
SgaaS palS 5 o Cagb, aljél (et al., 2018

Dgdige s Ol falS o glidl [Bn Las

30 o OKomet R8 OLuxor

25

—
tn
L

HH

Sl Sl pixe o0V il mlaw o Siwon

£l ks 5Lid gu08 51
Jlogxe WDEL ; adlais glisil jBu jLis o008 il
) el (P<0.05)

alizo syl )b F1 il lg 42 5225 :(F) Jogur
Jlise Ol uizmon 9 $5glgilanlS 9 (Slg uan
3 o5 UL Gliae p o
WDEL j, sll )y jLlad 098 51 (Y) JSSS 0 (
90, 30wl sa il oaly i by yola! SIS @«
lal WDEL gloil jlo ,Lid 058 iul38l b alo]
5 oS Lol jo Lass aoli8l ol Lol aaly o (iolj8l o
ol B L glke 40 (P<0.05) o lo e ol o3l 4o

ab |

=
Illic.

H

_ﬁc—

3.5

2.3 <es-ea (kPa) < 3.5<es-ea (kPa) < 5.0 <es-ea (kPa) <

5.0 6.1

St Bl 1o & besgie) s 9 RE cunls’ Bl 59 (T 0l 5 ol SAL 1 Tgo el )y 5LES 29208 1H(F) g
(""’)"'\3&5)|‘>6‘”"9M‘"‘M)°ACJA-).>‘ i S 5_9)’

533l 3 s UL b ol plise
PN
55 b o 5 ST £ slosiab blaso o
JLad 0geaS 5 ilal 55 uizman 5 9,58 jLad g L]
Jlte Jlao 53 (L8 sla iz o el )l
é}:.o.jﬁ oL CA.C)....J ‘e)f)lS)L.i;_éﬁ olg CA.CJ..» (_;‘l.é)*a‘)l.s

Archive of SID.ir



Archive of SID.ir

6,135 51 5.5 Tarjuelo et al. (1999) 4 et al. (1985)
2id S 1S Jlegime |, WDEL 5y 2Ll 4l glis)|
il b @l b iz (ol @l @il pas
Wil oo Ll dalllas 090 ddlaie Codg jo Dglas o
&59leadS L 5 (g 0um slayial )y 5l plaS ya Sl
» Fe Jlse ales 3L e WDEL 5, 5
Pl oS> IS Ll S)ke a0 L s WDEL
Sl kel plosmae il b sl o Sl_iole;]
Ao, VF Laisgie yob & WDEL celis as o celis
Ll g bl pley @ Gl Lol rals
I 455 bt 455 e ek 42,50 (55l5enlS
B L R Y L TS
24z 81 S el alS WDEL ol ol 5 by o
WDEL _als skl ooy Do Gralidl b e hngy 0!
WDEL 50 (5 So3lail (gl Lol cul 0055 o sme
Sl slgi—ing pé e glae o Ll 5o
ey e s olialesl il o1, 1SO15886-3:2021
Skl ley G yxalyly a8 85 e dloiiny el )
Skl lagle; G ]y cpl 40 0,5 )18 ax>g5 0,90
Sl 95 slosol; wilei oo oo ailaio )0 @l
Al 52 S Gl il 5 e e
oeilie yobo s adBs o 500 VIO axaido o 190 V/0
s il bl S WDEL s o \Y/¥
2 S Soile oglie Slyo sl ikl 55z
gl e Gl sl o &S Wb e Il Ol c
OF NS 5 (a0)5) 05,5 0 o] wlyhd o3la]
it Yotz (ol (7 Al 599 Geizeas
4 atbarals ol yon 4y oo | 4s 50 jhassl (G5elsilendS
Ol s ] a5 220 o L o] Cows 4 s Jl> 2
Wl oo 2lS cpl .l 0o WDEL  als o
Gals g g ol ol (50,0l talS 4y by
Oy o U 3l @il 5l s (b 0 (] s
a0y 3 (Eeios )3 (VF4)) ol )lSen 5 (o005 02l
Olidlas W S 5,155 s ST o8 iils Slias
o Gl s gl b Sl 255z e

el o ilaT 5158, oy (P<0.01)

Ol O 3 65l (owaiie (Sipghy oole 4 i

JLid 09008 90,515 jLid riomen g gLl b jLad
) (P<0.05) 5 jlo cxe o sloT WDEL  gliil |l

Ao syl sl 51 il ylg & 35 (F) Jooo
Juldsto Ol 51 (i 9 (55e)oilanls o (Sudg i
9 s Gl lme p T

2889 ol )l seled o —imldl Olyss (
oolal g o 0 a5 asls WDEL s sosl38l 51« 553

] 0992 )|¢6LM

WDEL ey Jhiwo oyl &5 5
R8 cools byl
Slosnte Aol asls elis)| slo el ly Slyenis
lize DIl eizman  Gill iS5z e s g )L
S5 aslllas 5,50 R8 coals 3LiT (sl WDEL ;o]
1555 sl g2l 5l s o ol s 43 @l 2
S 5555 o el b 5l Ko ged el oo atl)f o
s a5l R8 cwls wlIWDEL , sl sixe
55 4 s Sl Gl anly el aldl Lols L
Vol dhngie job 4 (500 g e DL (e e
Ol co LT b gl 2l bl bl oo s
O gl 0 S (g ol el 51 e Yoo 50
Ll T8I L ol Gy (pioren 09 alg> 1095 1
OBl o a5 sy e RIS (e S Dy 4
2 lple b velss Ol s (Sl el
6lS el b cnlite o)) ,5le8 a5 addllas 3,50 dilaie
s )| b oS o ool lol al oglate slaglis )l )

oolol Gl WDEL s (ol e e ¥ anly
Aol e o ge g 0gs wrle> wsy3 VY Bgas o CwlS
L (WY0) o L,lSen g 00,5 a5 el Js o )l
Ll g9y 2 e MO o) il glisl Sl o)
0 Gloebl zdaw jo a5 wsls s So ol g pused
Edling pozmen .ol jlo cixe 15506 (5,105 5l oo o

Archive of SID.ir

\Y#



Archive of SID.ir

Ol ©1 9 6yl (cwiign (Siud gy (oole 4 i

Yy

RS canls’ Gl (o530 5 yaes SR 1 ol Jiliie 11 5 oSl e Ao (sl iy 51 il 41575 18) Jpor

RO 4z,
. )-A-D‘)b Slaxy
Ol o o3l

(1) Gylo S0 daw Pr = 5l o fao

SYYNBY  Feex) \ sl aly glis )

<\ Y XY IV . \ s iolo;] plosl lojiiae o yalyb SO

- 19¥ JIYY £IFY \ #olol Gis > e

e VYY) \ skl al gl )l x byl 25 o cae

<\ SYRAFY TR \ s ales] bl lojoae x LT 5 o s s o el 5

AR SRR VN PR \ #ialeg abnl olojone x alal agly glis |

olojmae x (ol aly el x ikl (i3 2 e s

<\ /% \/-Y Y/VYx\ - Y '
s il bl

oyialyly dus

P>741) 0o 029 fluwbl mhaw o o gme S| 5929 pas *

WDEL oM a5 o5 5l ol ey b g gl Ly Lt _

B ’ : 4
sdgame > 2bly gy B il cols L] S 4%

ol gib (Sdgyues 5 Sielsilens Jolge Dl s
ol os (LeSy Alal 90 2 WDEL 5, 05157 L
alS BT 5 e g0 4oyt o il s gl
Lol (Sopol g uses Olah gaws 0 VY il cely
g ielw dwa celw SO 5l 6okl Gy il
209 M0 5l el (55 2 s Gl (i
4 coalS Lol WDEL wids 1o ,90 VIO au aido
olpaion a5 il yralS s 0 \YWIT g a0 Y il s
argi 9,90 (Sl lo )b )0 o (e 5o 9 o0
ool 5 e lils Jo iy IS 5 45,5 13
2 5009 ey oSV (lal 4y o S el o
S3pledlS 5 (cotmn— oyl b Ol s 03900
9 s Sl Gl aS b ol S 2k
T Y slosing 2 Sl 3,Kkes (S5l

Sl 652 RB LS sla,o

SOl g s Sl (e Sl tagh 5o

SeSY Smys5 9 RB ClS (glas o ilol 50 (WDEL)
235 58 alie 3550 5 (o) 2 slae 0 Ll 5o
aslllae 3550 523 O g pslanzr B b Sld 51 rizmen
il gl g b ol Lt b S 3
S8ee 2l gz 5 cBlaiWDEL  (5)l0 sxe
5 ot sty sl iyl 8 il At
CalsS asllae 0,90 ddlaio gl (AO MM) o lails Ll
ol 9o WDEL (s (5)ls iee B oS o
S995lealS 5 Sy Lulid )5 (e g sl ,-d
a0 g Sl o gl S VYD ol e s U) ddlaie gl
Lol c—blai ogzg (0,5 il az 0 Fe glso &)l >
Sy Cals” Gl ST lyad (500l g oo Jemndly
Sy T3 L 855 gt 159 5y BT 31 i

Archive of SID.ir



Archive of SID.ir

O‘)‘.’.‘%’Tssﬂg.‘— JPIVRCOPRE VIS N PP YA
\F.Y QLM}.)LP,OW o)w 'MJ)LH JLN

&lw

Slsal Sliiog S 5 pale aorly oDl of5T olKetils i) awli5 4l 5Ll ¥ i

4 glas yae LS)L:-.’—‘ bl éoﬁ ob g s Slali gjldow g gsflf.})‘ AV S ka8 P By S o S
ATV 8 o XY () oS 5 ol cbilis ol iyl aloms . oylie ailaie

9 ).«.70.: olals ‘)‘J.».c).s ‘;isJ5)d.:.m 989> Jc‘}c ).:‘ )y Avay LSU‘))S R 9.0 ‘5.3)».)1 “& ‘)%ds)m o st’)lﬁ.o.’l_w)
FEV-55R o YA (F) S 5 ol oul SeodlS Lk k] s o gl sloalal ol

sloas s )'| oolawl b u;")l" (_g)L:.gT slalolw 5o L;o;ol.; Py Y Slals (S AF4) ‘S9y <9 J ‘¥ (el

‘U“’L'J uLo.;.}L..u J.a‘}c ‘f'): ).:‘ R (\f‘ \) IR djj&a &9 & €00 0 L) 9 su,u ‘6‘59]9*' «“d auLMO (%) 5‘50.);
Sy T el glaingl alos . Shb o ylel 10 S35y o] Capie g kel wilole
AYBVYA (o )+ (V) oyl iS5 5 ol gy

5 onnldl olse 156 ey VYA L SEL 2 5 i eyl oo e 550 ylilsd ] ol e o conliule o o Kol (S3mmse
65258 @bio 5 pole Ll olnl o (Fopsl 5 et Sl ot

Al-Ghobari, H. M., EI-Marazky, M. S., Dewidar, A. Z., and Mattar, M. A. 2018. Prediction of wind

drift and evaporation losses from sprinkler irrigation using neural network and multiple
regression techniques. Agricultural Water Management, 195, 211-221

Alnaizy, R., and Simonet, D. 2012. Analysis of Water Evaporation and Drift Losses During Irrigation
in Semi-arid Areas of Sharjah (UAE) and Riyadh (KSA). Natural Resources Research, 21(2).

De Wrachien, D., and Lorenzini, G. 2006. Modelling jet flow and losses in sprinkler irrigation:
overview and perspective of a new approach. Biosystems engineering, 94(2), 297-309 .

Dechemi, F., Playa'n, E., Cavero, J., Faci. and Martinez, A. 2003. Wind effect on solid set sprinkler
irrigation depth and yeild of maize (Zea mays). Irrigation science, 22:67-77.

Dylla, A., and Shull, H. 1983. Estimating losses from a rotating-boom sprinkler. Transactions of the
ASAE, 26(1), 123-0125 .

Edling, R. 1985. Kinetic energy, evaporation and wind drift of droplets from low pressure irrigation
nozzles. Transactions of the ASAE, 28(5), 1543-1550 .

Faci, J. M., and Bercero, A. 1991. Efecto del viento en la uniformidad y en las pe’rdidas por
evaporacio'n y arrastre en elriego por aspersio'n. Inv. Agric. Prod. Prot. Veg, 6(2), 171-182.

Frost, K.R. and Schwalon, H.C. 1955. Sprinkler evaporation losses. Agriculture Engineering. 36(8),
526-528.

1ISO15886-3. 2021. Agricultural irrigation equipment - Sprinklers - Part 3: Characterization of
distribution and test methods. International Standardization Organisation, Geneva, Switzerland.

Archive of SID.ir



Archive of SID.ir

4 Ol ©1 9 6yl (cwiign (Siud gy (oole 4 i

Keller, J. and Bliesner, R.D. 1990. Sprinkler and Trickle Irrigation. AVI Book.Van NostrandReinhold.
New York, USA.

Keller, J., and Bliesner, R. 2000. Sprinkle and trickle irrigation. Caldwell. In: NJ. The Blackburn Press.
351p.

Kincaid, D. C., Solomon, K. H., and Oliphant, J. C. 1996. Drop size distributions for irrigation
sprinklers. Transactions of the ASAE, 39(3), 839-845 .

Li, M., Yan, H., Wang, Y., and Sui, R. 2016. Effect of irrigation amount and uniformity on alfalfa
yield and quality under center pivot system. American Society of Agricultural and Biological
Engineers (ASABE) Annual International Meeting, p1.

Lorenzini, G. 2002. Air temperature effect on spray evaporation in sprinkler irrigation. Irrigation and
Drainage: The journal of the International Commission on Irrigation and Drainage, 51(4), 301-
309.

Maroufpoor, S., Maroufpoor, E., and Khaledi, M. 2019. Effect of farmers’ management on movable
sprinkler solid-set systems. Agricultural Water Management. 223, 10591. 1-7.

Martinez-Cob, A., Playan Jubillar, E., Zapata Ruiz, N., Cavero Campo, J., Medina Pueyo, E. T., and
Puig Basa, M. 2008. Contribution of evapotranspiration reduction during sprinkler irrigation to
application efficiency .

Mattar, M. A., Roy, D. K., Al-Ghobari, H. M., and Dewidar, A. Z. 2022. Machine learning and
regression-based techniques for predicting sprinkler irrigation's wind drift and evaporation
losses. Agricultural Water Management, 265, 107529 .

McLean, R., Ranjan, S., and Klassen, G. 2000. Spray evaporation losses from sprinkler irrigation
systems. Canadian Agricultural Engineering, 42(1), 1-8 .

Mohamed, A. E., Hamed, A. M. N., Ali, A. A. M., and Abdalhi, M. A. 2019. Effect of Weather
Conditions, Operating Pressure and Riser Height on the Performance of Sprinkler Irrigation
System. IOSR Agriculture and Veterinary Science. 12:1. 01-09.

Molle, B., Tomas, S., Hendawi, M., and Granier, J. 2012. Evaporation and wind drift losses during
sprinkler irrigation influenced by droplet size distribution. Irrigation and Drainage, 61(2), 240-
250 .

Montero, J. 1999. Analisis de la distribucién de agua en sistemas de riego por aspersion estacionario.
Desarrollo del Modelo de Simulacion de Riego por Aspersion (SIRIAS). Coleccion Tesis
Doctorales N°103. Ediciones Universidad de Castilla La Mancha, Espafia.

Montero, J., Tarjuelo, J., Ortega, J., and de Juan, J. 2000. Discharge efficiency in sprinkling irrigation:
analysis of the evaporation and drift losses in semi-arid areas .

Naderianfar, M., Faryabi, A., and Dehghan, H. 2018. Estimation of wind drift and evaporation losses
in sprinkler irrigation of urban green spaces. Progress in Agricultural Engineering Sciences,
14(1), 77-96 .

Peters, R. T., Neibling, H., Stroh, R., Molaei, B., and Mehanna, H. 2016. Low energy precision
application (LEPA) and low elevation spray application (LESA) trials in the Pacific Northwest.
Proceedings of 2016 California Alfalfa and Forage Symposium.

Archive of SID.ir



Archive of SID.ir

Y %’T 9 6)@3.{ JPIVRCOPRE VIS N PP .
\F.Y QLM} . )L@P 9 olq;‘g o)w 'MJ)LH JLN

Playa’'n, E., Salvador, R., Faci, J.M., Zapata, N., Marti'nez-Cob, A. and Sa'nchez, 1. 2005. Day and
night wind drift and evaporation losses in sprinkler solid-sets and moving laterals. Journal of
Agriculture Water Management. 76: 139-159.

Sarwar, A., Peters, R. T., & Mohamed, A. Z. 2020. Linear mixed modeling and artificial neural network
techniques for predicting wind drift and evaporation losses under moving sprinkler irrigation
systems. Irrigation Science, 38, 177-188.

Sarwar, A., Peters, R. T., Shafeeque, M., Mohamed, A., Arshad, A., Ullah, I., Saddique, N., Muzammil,
M., and Aslam, R. A. 2021. Accurate measurement of wind drift and evaporation losses could
improve water application efficiency of sprinkler irrigation systems— A comparison of
measuring techniques. Agricultural Water Management, 258, 107209 .

Seginer, |., Kantz, D., and Nir, D. 1991. The distortion by wind of the distribution patterns of single
sprinklers. Agricultural Water Management, 19(4), 341-359 .

Tarjuelo, J. M., Montero, J., Honrubia, F., Ortiz, J., and Ortega, J. 1999. Analysis of uniformity of
sprinkle irrigation in a semi-arid area. Agricultural Water Management, 40(2-3), 315-331 .

Tarjuelo, J., Ortega, J., Montero, J., and De Juan, J. 2000. Modeling evaporation and drift losses in
irrigation with medium size impact sprinklers under semi-arid conditions. Agricultural Water
Management. 43:3. 263-284.

Yazar, A. 1984. Evaporation and drift losses from sprinkler irrigation systems under various operating
conditions. Journal of Agriculture Water Management. 8:439-449.

Archive of SID.ir



