Iranian Journal of Irrigation and Drainage
No. 6, Vol. 10, Jan.-Feb. 2017, p. 742-754

Olp! (a5 g 5 kel 4 pis
742-754 . p 1395 s~ yoq 10 alr 6 o las

ke 5 ol b a3l g 3,05 e 3,50 53 (AL Sl g il s e 31
SIMDualKc _als

Sy . 2 R
Fate ool Jo 9" ol e 5508 TG LA | e

1395/9/14 2 s s

1394/10/28 s 55 b

LRVCES

= 5 ysSie Jae b pbl (LS sblis ey e caliseo (glavgs L (¢jlwans 9 SIMDualKe bl Jde byl Bua by suiss oyl

Syglise wald 1y 3557 s i 2 (ogtey S) lagdle glsil 3l (g0 el calplis ctilosi oo 2910 i 59 (LS oyt oy b G5
Jab b eyt g p)Soks 012 5013 014 015 /6 s o sl e b T @le) (LS bl (b o e s i gty (5jlotensd
oot glae e ilajl uls jledliuwl b o (otwcous 5 (uiwly .cépl &)e0 SIMDUBIKE. LS Jae ;i ool L 1380-81 .,
o0 B Ol e 1o 00,5 3l Jao 4y o)l oo 5 olS 5 ST quuldl SleMbl . plosl 138082 Jlgzo o5 Juab 93 (b puiS oS
s 5 Ske g yio oo 0/995 sllae (clas 4 Sibio «jio Lo 134 0ns apslxe RMSE 01902 11, (EF) (g5lo e plossly jlude L 1) Sk
LS el zal)b b Jse (gilwans zoli 1 eslitwl L3l5 o yiwd y> Sxiwly (lp p3 Y leMbl a5 (63 150 45 905 3590 2o y> 46T ol o
Ll by il slagliw )3 ilwdend @l Cusl Jod BB (conlie E83 L FAO-56 5)lulinl S 5y oY (sla el 55
bl Gy (g e GRS OLS (355 (liee 5 99500 S 5)5 o 4 e Camd gy JTolse S GRIEIL o (Lt LS
ol et s 2558 OB JLSe b (T slogle) (alS sbley sy 3308 L &5 351 00,0 18 505 55 4 e sl ol S

b il 1038 & s

SIMDUAIKE J1spiiS ¢ 0> 95 (BLS o pd ybs) 3y poes [ (61 (0315

- e Ygane culls A3k s JSite oo 3] Sl elidlone
“ e S0 ol aby Jolpe aiely plos 53 Bt 3502 )5 (5L sl
a8 eusle ey dblre a8 Wilooly 1l gyl ciledllas .,
B b ol Caliseo baylys p>  swlislgn claodls I ETo 54l s
(Amatya et al., 1995; Venturaet al., »sb o Jsd |1
1999; Irmak et al., 2008; Temesgen et al., 2005; Yoder
- Jie gy cpais et al., 2005; Lopez-Urrea et al., 2006)
syaie 4o emle oy e elgl Sl S 5 6501 e i
9 SLS e byl s A8l job 4y a5 canl aidy )G Ete 34l
£ sy Jold asy ol il 48,5 Jfai 55 1, olS alo]
(Shuttleworth andWallace., 1985; (la¥ s conle ook

Shuttleworth and Gurney., 1990; Choudhury and
Monteith., 1988; Norman et al., 1995; Kustas and
Norman., 1999; Gardiol et al., 2003; Lagos et al., 2009;

=2 90 »LS s by 9 Guan and Wilson., 2009)
(Jensen et al., 1971; Wright and Jensen., 1978; Wright,
Sou gy bwes Ml > alS o ps b, il 0 1981., 1982)
(Van Wijk and . o3 dswgs g &3] laie (555 9 (s yoged g

doddo

=S50S ianms 1 (ET) ol (§ym5g s o pd 35l

il glaylod (o olS Ol B pas e (390 dslie <l LG,
b )bl opde g ladbaie (o)l O Sl s (55,95
Sls)jo priie (55 ojlul sl a2 g7 3550 Yl o215 Jad
i b yiax oY Al a8l 55 gla iy 5l eolaiwl b Et
eddy (glas lsa  Siuwad piuws BOWEN s (65,50 My
oSl (Hatfield., 1990) oL ,> Judgy Lbe, o COrrelation

5 oS 3 Lagl il 5 335 3k a3 basbg) ool s

(b @l 5 (65)9liS Gudy (iS5 9 )l 4By (635 gemaihy - 1
ul).e; oKy

oSl ¢ gmnbs wlio 9 (5,9liS sy ST 5 6)lel owoties 09,5 Sliel =2
Ol

ot Y] ¢ 5 il olS.5l5 s g e el qulio 09,5 Simggy -3
5!

(Email: ashaeri@ut.ac.ir L me 03 gp = ¥)


www.sid.ir

TA3 . AL Joso i oolisial b (sBly i s 951 1 33 (LS (bl Gicdgy ilin sy 1 i1

(Russel., 1939; s> yialS | Es SLs o I pses ilgs
Moody et al., 1963; Adams., 1966; Bond and Willis.,
1970; Todd et al., 1991; Heilman et al., 1992; Klocke et

LS Ll a8 wlosls ol S5 clllas 3L jlal., 2009).
= S 5eS Hleailion | S waw I pide kS & (S)pe
SrSbem (Sid Gbal)S g S o (slod 1y ) ES (30
(Steiner, >)b 3525 Ll Hidg cov Colue g cod S 0
5505 ) deyie aalllas 45.1989; Klocke et al., 2009)
@l g Cosl 03,5 auglio ES jlude ol sLliy iz gl
e ide Moy g 2LS Llh Coulbus oS cunl edly lis
Es Jlude y 6,50t )5 51 0 (LS bli g5 4 s ]
&S s ) Sl 9 gudgl (Unger and Parker., 1976) )l
1 315 (2007 42008) g as 3o, Jloio el Jlo 9o b
S Ll Sidg 1 o] 55 a8 ol plosl S, oKl
5ol &iljoy ol g e 1) (Bly 5y pied ke
Ko b9y L ol o 059l poolie Jlao 53 1) Liges o5y 0
957Ke 29y 3 (LS Ll 51 Lol widgad dunli 05> 9
Mt o b Lol aisges (lsis s Jlaie (a7 (25>
b sl an ;5 e o LialS 00,5 2/5 95 .7/5 10 a5
oy e 1y (BLS Ll b odd (ibg de)ie mdaw o> 10
FAO- 4,5 et como j S bl o guls wisls )3
5 als Ly aj> 9mKe gy b osd 35l 3y05m e 1552 56
L ol odwigy 430 g 2o )3 10 o (6l) 0 B jlado ,> Lo
il o osd (6ol ol b (S35 caisllas da <Ll
.(Odhiambo and Irmak., 2012)
maly e (i 93 (LS copd gy Cuealdeg L
LS s oyl 2 oS )b 32 S e )] S5
e 1 531y JolS O oM 5 g sl o siig g
5025 6315 dxwgs SIMDUAIKC 86 4 Lol sl by e 1,3
3 bty slaca B s 555 oyl 5 opdls a5 ol
Sl e a0, 5 (gladbie mdaw )5 (o)l 5l (32000l
(Rosa et al., cowl gLl (Lot glyl o ) Ol (B pas
» el 38 sasly 5 SIMDualKE Jso opiccen .2012b)
5 LS gmo o JUb LS iy dalle e (585
CtS 5 a8 il ETe 250, )3 358 Jaoo )l> (e Sos
(Qiu et cewl azd, | cudbgo b o (B Jloss ;0 slailsdS
Joce U daglie 1 Jao ol b 6,500 adllas 15 al., 2015)
coga lojlsale yslai 5 clas)ze ooy buwgs METRIC
ST s 0955 SEL )3 (LS Gy 5 G5 e Syl
y ilizee slabg) jo5da Jaa 93 42 )51.08)5 41,8 duslio 390
90yl odel iy bt (S Lo o G ET duwlre (gl

Mol |y (LS o s pogin Culy uw g de Vries., 1954)
=290 (PLS o pd e,y (Wright., 1981 and 1982) »g0
el ie Uy duglio )3 bg) ol ol 005 a8 4y FAO buwgs
2 5 ablise ol )l Slghd slajyiall 4 5l o5 sl s
o lio Cul diljg) Bl )50 4 5l 4 Gllas sloo )8
ide 4Bz jo b do (252 93 (BUS S gy e a0
alre Jlosl by (Bs) S s I s o (T) ol il 35
oy (0-1) o (a5 oy 5 (Kep) ol (2LS oy slapl b
Oz g2 ye oS Gy e ke 3 (Ke) SB 5l o s
ey 2 Lal (ETe = (Ko Kap+Ke) ETo) blei oo 351 (ETo)
plesl ol gy Sy 9 ES 5 T lgl e Sy LlS oy
g et 5 2LS Ul (idgy Sl ) o8 sl 0ss
S e sSamyet |y ES s 1, S15

Pl mpeKe 5 mir SmKelagby) (Sl clllas
la gy sMialls )3T 5 ) ledge dumlis ET, 351,
ol gy Soslslilands L1y oinemKe 5 (o So-Ke
229K ) o5 Bl > g Wdged dunlio (ETm) (3,59 s
(Luiand 5> (i SomKe o) dn cud (6 3 Ses
&l B EThy aljgy polis 50 ol o S'e5 Pereira., 2000)
ELa gy 5l o dolieo ETe b 1y 39350 355 5 JolS (5] o5
3 aS il bl 0396 duslie o jr9Ke 5 o oK
1052 e oo ETe g BT cpm gl 0 5299-Ke oo,
A a3y Juad (ol )3 g S o0y A5y Juad (b st e
-Ke 59y Lol cal 0o 10 b j0 Lio 60 g0 5> by D3]
120 ojlasl an 1y olas (x50 ETm (o)l size yob 4 23 SO
, (Tolk and Howell., 2001) 54— 5l ys y50S yio o
~Kq 5l oslital b o 3,90 ETo b1y ETp o S0 gl aalline
45 4035 duolio @iy poypd ol 3 2 97Ky 2jr S
L 0d 3,90 ETe 5 BTy s (s csllad ol ol o gl
o 12/8-1612 s o5 937Ke 5 i SomKe o g,
23 SemKe @ G (6500 555 (232 937 Ke g S (o0 0
L ohLSen ¢ sgize .(ShiZhang et al., 2007) 125 o Cuwdy
ETe jlide (2 97Ke 5 (mjo SomKe sl 5l oolizal
oS 358l 3 ln ] 53ge oyl 1y by esh g3 5 5y ol il
wbie ) 550t (5 99 Ko Uiy b ond 59l (Lad ETe JS
el 68 9 T8 510 )3 32 SumKe () L o 03] (3059
(1386 S 5 ooy i) ol 15, b 9

Lol ol ;5385 (52937 Ke gy LETC 35l a8
ETe 1) 8 cutS Jad (2S5 bl 929 Ly o5 Sllllae
Slae)ze adlllae cptiz ditad Sl b a3 58 (cw)p 3590
e S5 s LS o (5Ll 293 4 sl 313 Lt


www.sid.ir

1395 sl = cyoge 10wl 6 o5lods ¢ oyl KB 9 ookl i pis (44

wlnilga OleYb!

" P Al Bl gy pols dallae 5 Sl 4 a2 L
< 5k (Monteith., 1965) 35 ceile yazs doles olul 51 5y
g 3Slis 5 il e Jole g xS o h)b wliblsn glaosls
sLoj pLS ) (550 93 Eld)] )3 0k Gy g (ol Cugly Sl
23ly Slogi! lidlon olSiuy) 5 wlislsn (cosls g 459,
dy90 slaolKiuslyd (gilol aolyd sel vty Liolejl as)ie p
= eyl Sl &gy g Sloj (sl gy Jlasinl Ban |y cadllas
s oy $Sas 5 Jilas dos Shis 5 Jils (b slo
oy slel e Jobo L 1 one 5 disge 0)90 S 53 0k 5 iU
ey bl (b il gy Bl plosl pB ) cuiS
(1390 wosljde) ol o390 @Ml g, b bod g (605 plio
SVl s moc] W il oolial b wlislen slaosls shas
(Stockle and Nelson., 1999; caé,i, plos! ClimGen
wlepaby b oSy o Wl o Jae ol Stockle et al., 2001)
Yok slrodls Jg oyl Slialie awlislgn slaodls 4 5l &
3l s bl ol conlio (Ko iy b IS 5 it
Sae (ol Sloj sl wlgice 2lspsc] sladge 93
sloodly jlodleiiwl U 1y aalllas 5y50 oo o (awlidlanr (slaosls
dawgio g aldlw Sl bhugie lajiel)l wiples Wg Shalis
03y )3 pdS Ay b b il elgn (slos Sl o ST
oy ey dn cssSly Sllae o) ) (1342-1385) Lilsj
ol 3,5 s > =T[754 37 1T/67 g yio oo 147

SE Ol
Bl gl oS 39y s ol (shyls oileil acyie S
)5 de deyie SB Loy Olusgas jI Sy Gl cunlio puiS
sleyiehly (6 Sojlul sl by aplaitinl Jaddl 5> illas oS
{Pansu and Gautheyrou., 2006) ¢l o (505 o3l S
G ¢ 115-T18 S aty ol jlado ol 00055 &8l)1 1 Joss
1/6-2/4 (ECe) o, cslan ¢ 1/4-1/8 (SAR) i o

el plo oy j o

S0l o (w93 Caillas aS ol L gl g (lsS Loyd e
315 3535 SIMDUAIKC (¢ ks j| Lol ulis 5 (glas e sl
2 bl Gl Gras Lo dyelm 0 358 e (Paco et al., 2014)
@b S 5oL oy 2)5 4By (o)l (sla JUS 4t
Owxen (ReN et al., 2016) coul ab) IS, lgain ¢ o)l SLs]
"oz 0L ylde b (5w s Ay gy 3 8 e e
5 (Shengwei et al., 2015) -~ JW_s ;5 Xilingol slal;
g Wl paiS Jlgto CudS )3 (232 93 (LS o pd ilora
w9 (Zhao et al,, 2013) s Jlod o aliwl o)
A 4 45 L 0 e yie (6yll e cilie slas
(Paredes et al., &5y ;oS )3 §ye5= puses 5 3 )Slos ¢ gdlaidl
ol 5ot 455 b Gl SBlesil s > 55 5 2014)
s S 55 T bty @il (s gl Wilasl el buSh
;l.(Cancela et al.; 2015) casload osliul olS ol a5 g9,
(Rosa et ol 0ais 0318 drwgs ([ S3U 4 ygShe Jho a8 olo )
5 ol Captn ETe s olys S cllllas @l., 2012b)
) 485 Sy o Jie oyl bwg SB s O Mo Sl
2B L SIMDUAIKC Jus b)) 5 (oxils adlas oyl LIS Gun
F 9 gy 1) Jab 9> (b paiS glasje Sliplejl 5l Jols
@@L el (g cblis 5 ey e Glizs sbagy )l (o)
il e SB s
95 9 319
axdlas 3 90 dadlaio

(clomsgl ) oyt olStilsy Slardos aeyje 3 Ltalej]
Cubd A5 plol eslyg S 3 5 85 B s tagkS 20 5 Bl
567 Ll Jsb 5 Jlo 33 287 liliie 500 )5 el
3 omelyg casd 15 51,8 j20 1180 by o 1 glisyl 9 3,5 50°
1 G5k o sladad I Sy lgn el g ST gy Hlas
355 a3 Mapdas 5 S aiaie l8] 3l o 538
ol yio Jeo 2700 s905 o 45YLo
Jde 41 (6399 SleMb

ubojl as )30 SB (S5 Sluogad 51 (S -1gas

ooy Gl awle s Sdpep bl sl cadl Jsdss

Gl JEs  a¥ cubus  SK sl

)

(%) (%) Bwe(*) Brc(%) (%) (gem?) (cm) (cm)
S5IL 74T 2002 1175 2813 432 1/39 25 0-25
52 606 3472 171 25/8 4174 42 10 25-35
5/3 5805 3612 12/5 2914 4617 /32 22 35-57
6 652 2112 1172 2119 4215 41 25 57-82
3665 2602 1472 33/4 5012 w27 28 82-110

oS St b (250 o 5 (15 b blE 5 o gy ol 1 bl *


www.sid.ir

745

wr BUS oo 3l ooliw] b (ABlg 3 ym= s 859 1 58 (BLS Ll iudgy iliso Sy oo ST

1380-81 (1)) Juad y> pui8 ) Jolpo g0, -2 Jgaa

&Y oS iy dls po
1380/08/18 1] s
138011128 pope 5, 90
138U01/15 e dlo e g5
138U02/12  Ssfiss £9pt
1381/03/20 sl sy b (sl
Sl Cu e Sl

Jed 5l almesly Jols ()Ll copie 4 bgyye cleMb
5 ol 15l (o)l 28 bord (o yaabiy (0 pte (slayial)l
W5 Geim )l llnS ) bl Cupie ()bl i
cov g (A gl )bl slaptums (o g pol s L ()]
bl e (Slacidgione g wrd b e paw S jlid
Solel gl pSl sl jo adlllas 308l 0 (ol (Slaoyed 5
oSLSLy eaaib ;1 ) lal O coiSy el (58
(pH: 7.6; EC: 1.1 dS m-1; SAR: 45 (Wilcox., 1948)
3 Jpis ldao o)l labd 3liss 5 e g b Ll o 1.3)
39 B9 b el 20-40 5 0-20 glost j> ooy sl o
Loy gy to 5l 20 Loolgd by (5 y20_5l 40-100 las! 13
b (6803l oyl ) am 59y G g S8 59y 50 TDR g

ols wleWb!

Montazar (glac)je ladss | dallas ol CleMbl oL
9 b ) jlut o8, b paS cutS cos (and Mohseni., 2011)
3 S el cowny 1381-82 41380-81 g e <l Juad
s L s 5 955 g0 43l 3T Lauslgl b aslllae 350 ailate
gl U5 tial 5305l 31 Isome |y 395 5y i) sloole s
baslgl )3 Ygane paiS (2u 5 4l o sloi e SLET (398
ol 313,55 315 U Laaly) o] o g 33l o 365 cadiguss)
2 pasS oL Wby calisee Jolpe 4y dawy loj e o bl
o lw 20 il slacays,y alols .ol sud 63l OL;‘;JZ PRCS
Ly 51 o ol (S0l Sgpgie & Jlod o] a2 5
Jabd oy adpe i Sl 4 Sy e o I3l Sl el
elas,l .(Rockstrom and de Rouw, 1997) .58 plodil 2,
L) (s Sle (25505 g 3ol ysbo 4y olS 03 sl b puiS
b Sy oyl G 6 56 s 31 5 Se3lal i,y ) o
2 Jgmaze Cily A3 S s (b L 2o b (6l 0
LB )l o ploul iwd g0 4 1380-81 el Juad
ol e as y o Sl 10 glis)| 4 paiS Bl (slowl) puiS el
bl Gl olsis 4 (Wl oo (Bl e )5 g o &5 A5 4y
(1381=82) (san; 13y Juod 9,5 b |y 450 ghaw (inds 25
Sligy

(o) (352, Ol JS ylade 9 (5l &2 ,U-3 g

1381-82 1380-81 ]
' . - . Sylel S,
Sl oAl e Em b Gkl Gl e &)U
42 1381/09/07 60 1380/09/04 1
40 1382/01/07 50 1380/12/27 2
40 1382/01/29 50 1381/01/15 3
44 1382/02/09 50 1381/02/01 4
46 1382/02/19 60 1381/02/15 5
48 1382/02/26 60 1381/02/26 6
260 330 o O 5 uis
ool i 5 FAO-56 4y 5 55 ok sloiiy ool 5 Sloe SIMDUAIKC Juo (6 3w dgas gl pu
Y Gos 5 (TEW) 58 6 U1 S (REW) s ol o b, anlsd e Jols Jae adyl Ll ise (sl el

-ped S o hlSan 5 o)l bawgs 00 auog (Z€) (o s
4 byye Yolao (Allen et al., 2005).53,5 oozl 2w

3L 03 1 Vol &yg0 4 TEW g RAW TAW
TAW = 1000(0gc — Owp) Z; (1)

g‘j Jf )’1 (S0 )d > )’-) TEW R L;Laad%\/ )'] Sk (>
SB ordaw 1Y 5 SB Cugby @y 450 ade { oy J6
a 321 53 el (55 BB O JS J) 6o )3 o ) REW
Sl adss o s g (Kep) by (LS oy 2)lll plio (55l

3y Sl e 4o 5 e bl 610 (P) S


www.sid.ir

1395 widwl = cyoge 10wl « B o jlesis ¢ oyl 2823 5 5 obal 4y i 746

JoBB O oas L;)'LM,::\.U_,;'; w5 dwlie b Jdo  stwcons

=lys dmad 3 ol eais (6,503l polie plp 3 SB o yiwd
85 B oy 250 3 (2555 sl paSls Ly 1381-82
Ssed oy (D) Ggee )5y Gups il Cudls bpasls
3o (slas Lauwgio (RMSE) s claje (:S0ls 4y (RP)
(EF) sjlbwdis @S ARE) (s slas bwgio (AAE)

(9 J14 &Ysla)
_ O (4)
T YXLof
, _ ’ ()
3,0, - 0)(P; - P)
R2 = 0.5 05
[Ero-o7] [z e Py
0o, : b 0.5 6
RMSE — {M] ( )
n
n
AAE = 1 10; — Py (7)
n
i= 1
lDlJ 0; — P; (8)
Z e
z ( 2
EF — 1.0 H—” )
Y oL (0— 0)

P i (g ySo il oyiws LB T e O YU c¥slas 3
s T 5 Sie D 00 (g (o piwod ol T gl

Gilwdnd oyiwd BB Ol 1Sibo P aodd (6 pSo0jlul o yiand
WAl o Slaalie Sl N g o

I (Suwmwlons ¢ (Sualy
ol odd ol i 4 Jgas 1 e stiwly 5l ol gzl
el g Slee adghad) Jslpe o al alS cops i
icwly p3lie 000,85 ol 0125 5 1/06 0/15 b iy cus
Sad 5 ol by 008 slgiiiy olio b Ly P g Kep ok
oials (Allen et al., 1998; Allen et al., 2007) cul gihaio
3ylbiwl i be 4 Cand Lgslm iy dl>ye 0 2lS o s ke
iy 4 bgyyo Uy ol L5 3939 5 B3k Slgiee FAO-56
5 SB ol copte  olbs sximd L bl o b g aiL aLS
5 ol aalllan 5 3L ETp o P 3ygly 55 o canebad pie |
ol Al 39 g O 25 Sl by Al pe j3 a5 305 o oo
soolio 5 oslital jlizel Kep 5,lias] g 005 oxiasly ppolie cillas
e ol e Al |y Jsmano cslnsjloJde )3 Kep 3t
Jde L Koy end Lok doyo o 4l (LS o o 0 (2xily
ol Ul o o o 4l )ls (g )l3 stme Coglis o 5 sl

RAW = p TAW @

TEW = 1000 (Bgc — 0.58wp) Z. (3)

Cgby ;0L o5 4 O 9 Orc ey 398 ©¥ole
Ze yiolyly sl ol (53505 5 (a2 b o bl )3 S5 oo
SIS Sl sy G RAW g TAW g dityy dawgs Gas S0l
masyje adlae ol ) el Jgogl Jow ol (jie 5 oy S8
01 sy a0l yio 11 Jolao pAiS Ay dngs os ,ST> 5|
Lalpd S jg) 53 Cugh) 0ad (g puSojll polie 4 dxgi Lo
G TEW 4o D sgas 3 SIS x40 Y 5l Of adss 4yl
A3 psbaie TAW s Ml (5 sloaY 51 Ol aidss
g ol (alS Ll (il Cupde (iS50 adgl Ll
3ol e oy 590050 10 glye 4 lo L as o aidly gy
5(3 Jgaz) 138081 (el oy Jgmamo ity o)
20y 9 32,5 )y Jus )3 ogeio oS5k 0105 iy o JS
o il by 1. b ad)S s U5 SB 5l s talS
2 oRLS oy g o alS bl b 4Bl by pdaw o) 03
125y (FAO., 1998) coils manlys S5 edaus §| s e
ok deyio a5 015k 3l ol sbli ko & el )
Sl eniS b s 50 cde 4 ol Jlade g od @ CSIESS
Ly ao (oS L by ol g b plals
3390 gryeyio y pyS kS 016 50/5 0/4 0/3 012 la JSs
35 slozgss cslyls SIMDUAIKE Jss .6, )15 (g jludenss
ol dmm) Gy (MM) s addlbe ol 1 a8 ol (om0
b LS cups 9 Ke ped cups {MM) (8l o piod 6
8)5 515 (bl 3y50 Koo

SIMDualKc Ja (Sewiows g (Suwly

Shalie leMbl cigles 3505 JSlis Bun Jio (uuwly 4o
wly g late d il S oyiwd BB Ol o (g5loans 4
SIS ol wlislgn SleMb) (clacyio iulojl @ledbl I Jse
55 e 0oLl 1380-81 cly5 Juad 4y bigsyo (syll oo g
Sho Al ye 3 b (LS o ps lie (1 i b Jae (el
dogi dely 3P g Kopend 15y Sk > yo )3 9 Koo mig )
as bl ymig s oy JS lide (FAO., 1998) o s
Silwaend (o yod BB O Jlake a1 038 o0 a5 Ay,
el g Sl 1sy ol o
o goyg (Lo kad TEW g REW y0lie 00)8 o 5035
J-Jlo: p«.QJUaA o U)IAELM Jlde L AW Lg)L.,M vy B8

ol odlie )J.)LQA VAW


www.sid.ir

47

wr BUS oo 3l ooliw] b (ABlg 3 ym= s 859 1 58 (BLS Ll iudgy iliso Sy oo ST

sl siolejl aleMbl L Jae  oxwcous da pl5 )
B o d BB Ol i 35 plocl 1381-82 <5 Juad
US2) 55,5 acslio o k5 550 i sl b o5 (s
g 2loass dwglie 11 L s sy s o yians BB Ol polie (2
P 32 4] 15yl ayted BB O atals > Sl Loy il g
oy g H02 1l (D) omwsy o p e (il sl
i (EF) (3o glosi i  0/96 11 (R?) (Scuson
Ol 0amd (ojlwand S o yiwd BB o el sy 0/902
RMSE a5 (¢,9b a5y o oads (6 puSojlul (slaodly b g5
s e by 5515 i dee 13 e §) on Avulce
o 46T (ol i U 1 SSlo o yio Jue 0/995 3llae
aus 4 B SIMDUAIKC Jus oS conl ol 5 (Sl zols .ol
ol gllas o b S o gwd B O (g5l

7= 325 8152 (gl

#5152 Jyis) S (o8 St (5,5 5 0
PTAW Losiwd Jols Ol S Jaie ySTas wiy, fge o
Goe (1 aslas) ) LG oo 234 Joleo (g5l Jua plSin
b oS (FAO, 1998) 1 o5 5o 0/1 1) oland als o 5
o dl> o gluil )3 g b oo dold] @y Ay dls o gl
15 Gee log Al o 3 plordly g 4l 38l 520 1/02 6 a3
e &y oS (g 3 USh e 0 UL o
-8l (sl Juad (b 1y el a3 3k i 359 (ET)
a8 5l el Jead Job 3 ETo cblog amd s olis 1380
g0 Mgy 3ald a5 (6y5b 4 335 oo Slie Haunedl (S S
Ll 5 st ETo mable olo 3135 Llel 6 oleness 51
Sl Lad 528U Ly oly et (S0 51 ol s gl
ap yome 3l e il BT el (Rl 55 5 (s b
20,5 ETg jlade ials

Ulgi e o (Y s a5 a3l azils o)lgy puS 5> 0/15-0/3 0
(FAO, asloasd cudlsyy s & ygumy oS wibly 351 SalS
Al Sl (o954 098 o5 SB Ol by (g 0 1998)
by AB)lee Jolye ads” 5 adb o (MAD) cugb) jloxe adss
JS (REW) ,5e5 bl O poolie s a3 8 Jlai ;5 0/5 L il
Sk i 23 510 ply sy 4 5 (TEW) puses L6 O
Y o dnlei o coillae o 3)lubil 3l b Ly &5 4 ol
ol o 235 Jools ol 10 s 55 (Ze) S (55
0oLl =S Lol Lyl 51 jmpuss 0390500 51y 3, ikl o5l
58d (uawly dy90 Wb dddllas o ol Lol il )3 g Llodds duogs

NS )18

Al (LS g 3 laliusl g ol Zly yrdlie -4 Jgax
SB 1y s il 9 P ol adss o

sand (Sl Jlade 5 il lade ol gk
0/15 0/15 Kb ini
1/06 11 Kb mid
0/25 0/15 Keb end
0/50 0/55 P ini
0/50 0/55 P gev
0/50 0/55 P mid
0/50 0/55 P end
10 11 REW (mm)
23 25 TEW (mm)
0/1 0/1 Z. (m)

il wyid JB Ol oriwly gl saias olis 1 S
G iy a4 drg bl ol ord sanlie polie blie )3 o
Al U‘?"U‘A [ d)jo)‘.b] P pd QMB ui Ll 2 (e

ol i plodl (g <8 )

e
A oz oanlice peyred BB Gl T oad gile dend e i 1B O
e A
1.
=5
a -
3
_'i )
5
4
i 7
£
Y.
- b - a b
= % fl 2 q
= z = < 5
£ £ £ .. E g
- T e Gl - -

1380-81 wiiy had 45 sawi sudlino g 00wd (6 jlwennd 1B g yiwd BB Oyl dunylio -1 S


www.sid.ir

1395 widwl = cyoge 10wl « B o jlesis o oyl 2825 5 5 oLal 4y i (48

o 4

(o (o) oundd 16 jlus s oo yians (3

o y= VYK FOFOY
RZ= «/AFYY

Ta e

(yie olus) Slanlie o yiws LB ol

1381-82 puif ) Jaad 13 duwd (65 lwdband 9 0 (6 5031051 Ly yiiwrd 9B Of 3l duny Lo -2 S

T (st i) pzye Fpai g puded 7m0 (e glied 53)Ls
¥
i 2 E
- W '
i L]
. |
H\ =| ::
v i i
‘-H. if
3 P ; TN
2D F ] ! b
ER R It y
LA ! RO
:' " 0 I 1
R B 4 Aadgr . n
TFA I AIVE VYA 1o/ ¥ AT AL STRTAT FAV T
aé-;)u-

1yj Jad (b oo cows 51 )b (41540 9 (ro2 2250 8L (4525 g i -3 JS

L oy 53 o 5 8 33 e a3 6 LS 5 i
B IS lde 9 (B) S 5l e S Jlde . ibpe ials )
o ea AT616 5 107/T plyy 5 0 eljiJuad (o (T) ols
1 Jole 01184 1y 55 505 s 42 e Capms el
e & ygn oLS  Bpae Slpmxn S5 dgas Ay o i &S
Ly T cslagdle 51 oslizal co e 53,5 o s S o §

S ialS sl BB e 1) jlade pl Wle e (Sl

IS (Bly BygpS 2 90 2 ilwand | Job b

s o 2 (T) obS 35 5 (B) SB I s i « (Ela)
Sde paS wb) oluol Jalhe j3 .l oad o3l LS D Jgas p
by o sl Sk 355 )Mo ) Cond Sl 55
i Lialidl U Lol el s o s 34 3,5 ko 5 54 S
sy adopo (b (6LS jhsllo ghaw (I3l Gske 4) (LS
D95 s anolS Sl e Gliee Sl Ay (b A pe U ol

5 2y it gl 43 yia ke coe 1 (T) ol G5 3 (E) S gehaes 31 e ofjwo dugllo =5 Jpain

My Juad J5 Ghldoy Shodaye ohug) sl dbye Myadsldage
EET T E T E T T E T E
0/184  476/6 107/7 98/9 9 20972 217 134 23 34/5 54 1381-82

Aoy b 5y )b deldl S pdaws 1 puses ( S05L 1 » SB
sl by adoye )3 9300 (g JoB (LBl elS @ M)
mame Hlde U SLL dls o 4y 0959 b g 0yl culi (g)lade Lo y&5

1,1380-81 siy Joad T o E (cilwan s mls 4 s

Jmabd jl aleoygs (b SL I s S illas amd oo i
Jad 3l )b L oyll slugy b dolias 45 5yl sgmg A5,
ghw 039 e J 4 Jg cosl JBlao olS (55 e 5 0l


www.sid.ir

749

wr BUS oo 3l ooliw] b (ABlg 3 ym= s 859 1 58 (BLS Ll iudgy iliso Sy oo ST

(ko (o) ypadisd 9 6555 sldio

F = s ar -

YA«I-ANF
YA NF

WWAWTY

WAV ]
AYAVYLY

(<

oS Sy Jaad 43 (T) oS (5,5 9 (E) SIs 51 pbes I dumnylis -4 S5

28 de aiulp aob e pEalS (Bly (ALS o s ke S
33,5 o 85 35 s )k b sl sloo g

e s g ool sliygy 5155 S grbaus (b s plSin
9 LS cu e lalidl s ggeome 53 9wl Gl K jlade
5 lee Jolye 3 olS 6 IS Billao 95 oo ot (KCae)) (2%
gy a5 | ol 039 dnlge ol 55 Ly Juad S
oS el ol om0 gl g ol 2 4] 5Vl ST
4y e 9 JSii llae 393 a5 Cunl oy 5 anlge ol ESTL
ol 030,503 9 (BLS Ly b ialS

LS Ll o pae BB slagy )L

"I L 2l bl pldgics pie cilise (g5l gy
100 i g apoyiopmp,Sols 0/6 5 0/5 0/4 0/3 012 l»
@l C8)F i )y 350 0 Jsie Billas de)je pas (5000
P e S o gy (Il dlge (S8 Sl L e pe i
e 3Bl elS (355 (line 9 398 00 eS8y S e &
Kg m?0/6 L5012 ) LS (sbliy by JSs ilj3l bk
b o il 815 & 1414 I EIET Gywim s & pusd Consd
(2oy> 41 5405)

o 51y Sy o)le slagnyb b g syl sl plSin
O S b3 LS &S Bl e B0 S b Galate SB
SiE s o 3 Sl S g ) e e S g
o il albdio o b a5 5,5 pliee e 20 0] 3
Silel e ST g)le 4035 0 Jlie SB o yiws B Cagb,
94oled 3985 (o slaasY 4 as Sl i  BLiL g
= 0 095 S e 4 55 5w Sl ALl dgmg Ol Cudgaze
iy 4l gy 455 g olS adyy bwg O Gpas b Jy s,
e S s sladifg) (it b g 00 o (B )l oS
il S 1y 3y

252 9 (AL el ps w2
4S5 Gllog ol Jad (b (K o) (Bly (2L oo
o pds Jlosl olS wiy alisee olye o ugby (gba yiis 5 b
3 am Aol S 5l s oy e (B JS) conl w5
o oy o oS 2lBg) ) 9 Mo Rl )L L g ol
llwg 23,5 o sabline &S aisS Hlod LS o Juo yauo & Cuns
5 00 sl ylade g ol b (Bl (23> 9 (LS o
01 e 10 3 33l 2lie 560 1y o)l ool ol ()]
bl 4 50 b o)l slag, 5l (Bl (aLS cups jlade .l
olS Ay bwg Qo slp o yd BB Ol L ey o 293 S


www.sid.ir

1395 widwl = cyoge 10wl « B o jlesis ¢ oyl o 3825 5 5 5kal 4y i 790

- = =Kcb Ke eseees Kcact A Zui X bl e
LF 4
A
1.F
AT B R
atiit i
VoL ms
A y X i
PR
IR AN
5 A ]
Tl
A Y
-F C
. oo
A - A"
¥ [\ N

£ : £ £ £
PN Ay Juad (b )3 Sl el o 4o g 4L

AR 4
WAYE

A4 /4]
AL TATAR

.
=
<
.

0l g skl 23l ol e 4y SB I T adss 5w g SB Jgog ol OF jlae g S o piews BB T U5l -6SS

ad o Ll |y jiesl 4y SIS 5 O sy il Sapisy
&5 ylde yuals' L o (Hammel, 1996; Flury et al., 2009)
(5300) b3k oyt lin GBI L 5 SB o 3 cdly> LB

a3 o bl 1) Sl s e

. *
- - <
= 2 kS i =
- - = — Py
&b < z X x i
£ z z z z
r = + r P

3 (AW g (2ly (AU o Ol -5 YK

- a - E <

= = < = X
[T = % a 3
=z = = = =

= =< < <

= r = r e

e OlsSse LS bl (ldgy dige Capde b cnlple

Ll pidsy cwls | SB maw | o oliee il w9 LB
(hb el anl b jl e a4 (JT @) S gaw » LS
Conglio § 3jl o Bole (Bypn 555l 5 G I SB pdaw

P L iadgy Gy Bl (lhgs U duwlio -6 Joua

(0) yoed ialS jlade (MM) o 219248 oo

E/ET (mm) ET (mm) (MM) G (MM) s

S
(kg m™)

4/1
5/4
6/8
8/4
/9

24/8
327
411
50/2
58/9

1474
13/0
11/6
10/0
8/5

57716
576/0
57412
572/1
571/3

494/6
501/0
507/6
514/6
522/5

82/9
7510
66/6
57/5
43/8

0/2
073
0/4
0/5
0/6



www.sid.ir

751 . Al Joso i oolisinl b (sBly i s 951 33 (LS (bl icdgy ilin sy 1 1

Engineering. 131: 2-13.

Amatya,D.M.,  Skaggs,R.W., Gregory,J.D. 1995,
Comparison of methods for estimating reference ET.
Journal of Irrigation and Drainage Engineering. 121:
427-435.

Bond,J.J., Willis, W.O. 1970. Soil water evaporation:
first stage drying as influenced by surface residue
and evaporation potential. Soil Science Society of
America Journal. 34: 110-114.

Cancela,J.J., Fandino,M., Rey,B.J., Martinez,E.M.
2015. Automatic irrigation system based on dual
crop coefficient, soil and plant water status for Vitis
vinifera ( Godello and cv Mencia). Agricultural
Water Management. 151: 52-63.

Choudhury,B.J., Monteith,J.L. 1988. A four-layer
model for the heat budget of homogeneous land
surfaces. Quarterly Journal of Royal Meteorological
Society. 114: 373-398.

FAO-56. 1998. Crop evapotranspiration: Guidelines for
computing crop water requirements. Irrigation and
Drainage Paper No. 56. Food and Agriculture
Organization of the United Nations, Rome, Italy.

FAO-56. 1998. Crop evapotranspiration: Guidelines for
computing crop water requirements. Irrigation and
Drainage Paper No. 56. Food and Agriculture
Organization of the United Nations, Rome, Italy.

Flury, M., Mathison, J.B., Wu, J.Q., Schillinger, W.F.,
Stockle, C.0., 2009. Water vapor diffusion<through
wheat straw residue. Soil Science Society of
America Journal. 73, 37-45.

Gardiol,J.M.,  Serio,L.A., Maggiora,A.l.D.. 2003.
Modelling evapotranspiration -of corn (Zea mays)
under different plant densities.. Journal of
Hydrology. 271, 188-196.

Guan,H., Wilson,J.L..2009. A hybrid dual source model
for potential evapotranspiration partitioning. J.
Hydrol. 377, 405-416:

Hammel, J.E., 1996. Water conservation practices for
sustainable dryland farming systems in the Pacific
Northwest. American Journal of Alternative
Agriculture. 11: 2-3.

Hatfield,J.L.  1990.  Methods of  estimating
evapotranspiration. In: Stewart,B.A., Nielsen,D.R.
(Eds.). Irrigation of Agricultural Crops. Agronomy
Monograph. 30. ASA, CSSA and SSSA, Madison,
WI: 435-474.

Heilman,J.L., Mclnnes,K.J., Gesch,R.W., Lascano,R.J.
1992. Evaporation from ridge-tilled soil covered
with herbicide-killed winter wheat. Soil Science
Society of America Journal. 56: 1278-1286.

S 325 Ao

Baes S ) iy gae Ul wlie 31 LL g Ao edlatul (¢l
e Sliles 4 G GlalS (5 e (2Sly (SsSy
Gl Jae (oriwiono 5 (oxiwly @l wdlbe 900
it > Vb SUls Jae oyl 45 3l Lis SIMDualKe
3l ol yg € Sblda 5 St atlaie > SB 5 Ol M
~dags § St 3blie 1> SIMDUAIKC o)l Jio 3,8 ol
Jhe Gy (micly Gk e e 4 ogllas SUiS
calyd s o clasyie sl ialesl 5l oolizal L SIMDualKe
5l laegomme L 33 39y 1y Jide pte (slanyialyb g aLS
B Ol e 3635 had e sl el 5 (LSl
e 39 s YU (53 Ly oy 4155 5 LS i
9 2LS oy gy b alie BTC 540, b9, SIMDualKe
1S Jdo calply @y 56 1) FAO-56 & s po i &1yl o5
3yl poldsaolio 3 2S5 Soo I3l ploie 4 Nl e
ol Jae it gl bk i ol L FAO-56
Lo 0ged ol 1y piS 0l o ptand BB O e 5 1y Jbo (VL
ol 1y 5857y & e G g0 (LS Ll o e
2l

&bo

w52 5 o Py LS Sdpie Jyol 1390 desljle
432 1 50y o el Lt

3D Gy i o MSM s 1;)1.1386

ln gy il alols plie Ly o glss auglio o glasihy
29-82 41 . 11 .S 5 pole alro. 56 5 oolpiatn

Adams,J.E. 1966. Influence of mulches on runoff,
erosion, and soil moisture depletion. Soil Science
Society of America Journal. 30: 110-114.

Allen,R.G. 2000. Using the FAO-56 dual crop
coefficient method over an irrigated region as part of
an evapotranspiration intercomparison study. Journal
of Hydrology. 229: 27-41.

Allen,R.G., Pereira,L.S., Raes,D., Smith,M. 1998. Crop
Evapotranspiration. Guidelines for Computing Crop
Water Requirements. FAO Irrigation and Drainage
Paper 56, FAO, Rome, Italy, 300p.

Allen,R.G., Pereira,L.S., Smith,M., Raes,D., Wright,J.L.
2005. FAO-56 dual crop coefficient method for
estimating evaporation from soil and application
extensions. Journal of Irrigation and Drainage


www.sid.ir

1395 widwl = cyoge 10 oo ¢ B 0 lods « oyl iS5 5 ool @y pis  7D2

crop coefficient for estimating soybean actual
evapotranspiration. Agricultural Water Management.
104; 221 234.

Paco,T.A.,  Pécas,l., Cunha,M.,  Silvestre,J.C.,
Santos,F.L., Paredes,P.,  Pereira,L.S. 2014.
Evapotranspiration and crop coefficients for a super
intensive olive orchard. An application of
SIMDualKc and METRIC models using ground and
satellite observations. Journal of Hydrology. 519:
2067-2080.

Pansu,M., Gautheyrou,J. 2006. Handbook of Soil
Analysis. Springer Berlin Heidelberg New York.

Paredes,P., Rodrigues,C.C., Alves,l., Pereira,L.S. 2014.
Partitioning evapotranspiration, yield prediction and
economic returns of maize under various irrigation
management  strategies.  Agricultural ~ Water
Management. 135: 27— 39.

Qiu,R.,, Du,T., Kang,S., ChenR. Wu,L. 2015.
Assessing the SIMDualKc model for estimating
evapotranspiration of hot pepper grown in a solar
greenhouse in Northwest China. Agricultural
Systems. 138: 1-9.

Ren,D., Xu,X., Hao,Y., Huang,G. 2015. Modeling and
assessing field irrigation water use in a canal system
of Hetao, upper Yellow River basin: Application to
maize, sunflower and watermelon. Journal of
Hydrology. 532: 122-139.

Rockstrém,J and de Rouw,A.R. 1997. Water, nutrients
and slope water, nutrients and slope position.in on-
farm pearl millet cultivation in the Sahel.-Plant Soil.
195:311-327.

Rosa,R.D., Paredes,P., Rodrigues,G.C.,  Alves,l.,
Fernando,R.M., Pereira,L.S., ~Allen,R.G.  2012b.
Implementing the dual crop coefficient approach in
interactive  software. 1. = Background and
computational  strategy.  Agricultural ~ Water
Management. 103: 8- 24.

Rosa,R.D., Paredes,P., Rodrigues,G.C., Fernando,R.M.,
Alves,l., Pereira,L.S., Allen,R.G. 2012a.
Implementing the dual crop coefficient approach in
interactive software. 2. Model testing. Agricultural
Water Management. 103: 62—77.

Russel,J.C. 1939. The effect of surface cover on soil
moisture losses by evaporation. Proceedings. Soil
Science Society of America. 4: 65-70.

Shengwei,Z., Rui,S., Hongbin,Z., Tingxi,L., Hongbo,S.,
Zichang,Z. 2015. Correlating between
evapotranspiration and precipitation provides
insights into Xilingol grassland eco-engineering at
larger scale. Ecological Engineering. 84: 100-103.

Shizhang,P., JiaLi,D., Zhi,M., JunZheng,X., DaoXi,L.

Irmak,S., Istanbulluoglu,E., Irmak,A., 2008. An
evaluation of evapotranspiration model complexity
against performance in comparison with Bowen
ratio energy balance measurements. Transactions of
the American Society And Biological Engineers. 51:
1295-1310.

Jensen,M.E., Wright,J.L., Pratt,B.J. 1971. Estimating
soil moisture depletion from climate, crop, and soil
data. Transactions of the American Society And
Biological Engineers 14: 954-959.

Klocke,N.L., Currig,R.S., Aiken,R.M. 2009. Soil water
evaporation and crop residues. Transactions of the
American Society And Biological Engineers. 52:
103-110.

Kustas,W.P., Norman,J.M. 1999. Evaluation of soil and
vegetation heat flux prediction using a simple two-
source model with radiometric temperatures for
partial canopy  cover. Agricultural and Forest
Meteorology. 94: 13-29.

Lagos,L.O., . Martin,D.L., Verma,S.B., Suyker,A.,
Irmak,S. 2009. Surface energy balance model of
transpiration from variable canopy cover and
evaporation from residue-covered or bare-soil
systems. Irrigation science. 28: 51-64.

Liu, Y., Pereira, L.S., 2000. Validation of FAO methods
for estimating crop coefficients. Transactions of the
Chinese Society of Agricultural Engineering. 16 (5),
26-30 (in Chinese).

Lopez-Urrea,R., Olalla,F.M., Fabeiro,C., Moratalla,A.
2006. An evaluation of two hourly reference
evapotranspiration  equations  for  semiarid
conditions. Agricultural Water Management. 86.3:
277-282.

Montazar,A.A., mohseni,M. 2011. Influence of
Supplemental Irrigation and Applied Nitrogen on
Wheat Water Productivity and Yields. Journal of
Agricultural Science. 3: 78-90.

Monteith,J.L. 1965. Evaporation and the environment.
Proceedings Symposium of the Society for
Experimental Biology. 19: 205-234.

Moody,J.E., Jones Jr.,J.N., Lillard,J.H. 1963. Influence
of straw mulch on soil moisture, soil temperature,
and the growth of corn. Soil Science Society of
America Journal.. 27: 700-703.

Norman,J.M., Kustas,W.P., Humes,K.S. 1995. A two-
source approach for estimating soil and vegetation
energy fluxes from observations of directional
radiometric surface temperature. Agricultural and
Forest Meteorology. 77: 263-293.

Odhiambo,L.O., Irmak,s. 2012. Evaluation of the
impact of surface residue cover on single and dual


www.sid.ir

753 .. oAl Joso i oolicial b (sbly i s 951 33 (LS (bl Sicdgy ilin sy 1 i1

938-942.

Van Wijk,W.R., Vries,D.A. 1954. Evapotranspiration.
Netherlands Journal of Agricultural science. 2: 105-
119.

Ventura,F., Spano,D., Duce,P., Snyder,R.L. 1999. An
evaluation of common evapotranspiration equations.
Irrigation Science. 18: 163-170.

Wilcox,LV., 1948. The quality of water for irrigation
use. US Department of Agriculture Technology
Bulletin 49: 962.

Wright,J.L. 1981. Crop coefficients for estimates of
daily crop evapoevapotranspiration. In: Irrigation
Scheduling for Water and conservation in the 80s.
Proceedings, irrigation scheduling conference,
Chicago, |Illinois, Dec. 14-15, 1981. ASAE
publication 23-31, American Society of Agricultural
Engineers, 1981. 231 pp.

Wright,J.L., 1982. New evapotranspiration crop
coefficients. Journal of the Irrigation and Drainage
Engineering. 108.1: 57-74.

Wright,J.L., Jensen,M.E. 1978. Development and
evaluation of evapotranspiration models for
irrigation scheduling. Transactions of the American
society of agricultural and biological engineers.
21.1: 88-96.

Yoder,R.E., Odhiambo,L.O., Wright W.C. 2005:
Evaluation of methods for estimating daily reference
crop evapotranspiration at a site in the humid
southeast of USA. Applied Engineering. in
Agriculture. 21.2: 197-202.

Zhao,C., Nan,Z. 2007. Estimating water needs of maize
(Zea mays L.) using the dual crop coefficient
method in the arid region of northwestern China.
African Journal of Agricultural Research. 2.7: 325—
333.

Zhao,N., Liu,Y., ~Cai,J., Paredes,P., Rosa,R.D.,
Pereira,L.S. 2013. Dual crop coefficient modelling
applied to the winter wheat-summer maize crop
sequence in North China Plain: Basal crop
coefficients and soil evaporation component.
Agricultural Water Management. 117: 93— 105.

2007. Estimation and verification of crop coefficient
for water saving irrigation of late rice using the
FAO-56 method. Transactions from the Chinese
Society of Agricultural Engineering. 23.7: 30-34.

Shuttleworth,W.J., Gurney,R. 1990. The theoretical
relationship between foliage temperature and canopy
resistance in sparse crops. Quarterly Journal of
Royal Meteorological Society. 116: 497-519.

Shuttleworth,W.J., Wallace,J.S. 1985. Evaporation from
sparse crops—an energy combination theory.
Quarterly Journal of Royal Meteorological Society.
111: 839-855.

Steiner,J.N. 1989. Tillage and surface residue effects on
evaporation from soils. Soil Soil Science Society of
America Journal. 53.4: 911-916.

Stockle,C.O., Nelson,R. 1999. ClimGen, A Weather
Generator Program. Biological Systems Engineering
Department-Washington State University, Pullman,
WA.

Stockle,C.O., 'Nelson,R., Donatelli,M., Castellvi,F.
2001. ClimGen: a flexible weather generation
program. In: Proceedings of the Second International
Symposium on Modelling Cropping Systems, July
16-18, 2001, Florence, Italy, pp. 229-230.

Temesgen,B., Eching,S., Davidoff,B., Frame,K. 2005.
Comparison of some reference evapotranspiration
equations for California. Journal of irrigation and
Drainage Engineering. 131.1: 73-84.

Todd,R.W., Klocke,N.L., Hergert,G.W., Parkhurst,A.M.
1991. Evaporation from soil influenced by crop
shading, crop residue, and wetting regime.
Transactions of the American society of agricultural
and biological engineers.34.2: 461-466.

Tolk,J.A., Howell, T.A. 2001. Measured and simulated
evapotranspiration of grain sorghum grown with full
and limited irrigation in three high plains soils.
Transactions of the American society of agricultural
and biological engineers. 44.6: 1553—-1558.

Unger,P.W., Parker,J.J. 1976. Evaporation reduction
from soil with wheat, sorghum, and cotton residues.
Soil Science Society of America Journal. 40 .6:


www.sid.ir

Iranian Journal of Irrigation and Drainage

: Oln) 525 9 65l 4 pds
No. 6, Vol. 10, Jan.-Feb. 2017, p. 742-754 1 742-754 . p 1395 sl - cyoge 10 ol 6 o leis

Evaluation of VVarious Surface Residue Cover Managements Effect on Actual
ET Estimation Using SIMDualKc Crop Model

S. Ashaeri'” , T. Sohrabi 4, A.A. Montazar °
Recived: Feb.17, 2016 Accepted: Dec.04, 2016

Abstract

The objective of this study was to evaluate SIMDualKc crop model and then simulating different scenarios of
surface residue cover. This model estimates evapotranspiration with dual crop coefficient approach. Therefore,
that enables investigation of various mulch effects on evapotranspiration amount. Five management scenarios
(organic mulch with densities of 0.2, 0.3, 0.4, 0.5 and 0.6) were simulated with SIMDualKc crop model during
the 2001 and 2002 growing seasons. SIMDualKc model calibration and validation was performed with the
results of 2 years data obtained from wheat field experiments located in Aboreihan University College of Tehran
University. Then, climate, soil, crop and irrigation management data were inserted into model. The model
estimated soil available water with model efficiency (EF) of 0.902 and calculating the following evaluation
criteria: RMSE=1.34 mm, absolute error = 0.955 mm and mean relative error.=4.67 %.with lack of required data
for calibration, using FAO-56 standard crop and soil evaporative parameters resulted in reasonable accuracy.
Various scenarios of crop residue mulch simulation results showed that'with increase of organic mulch density,
the ratio of evaporation to evapotranspiration (E/ET) decreased and transpiration rate increased. While ratio of
E/ET was 18% w/o crop residue mulch, by applying organic mulch with density of 0.6 Kg/m? decreased to 8%.

Keywords: Crop model, Evapotransipiration, Mulch, SIMDualKc, Surface reidue
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