yyay UL“”“’) Ay E)Lo.w O+ 3)93 “:gsz dlt‘é,)éé duu‘&ﬁf
554 SAF o

MODIS s aosld

aog | o8l ¢ )b pumel &y w5,) wolis ) alaie &b gal y2ly =3T3 eSls yeun
deog)l oSl ¢ rmb molio BaSEl Hlutils —*Ql:}lé); AT
HLals” oKl ¢ gl sl &y (6,5 alatia & gol 42l — lan bl yoxes

WAV/EIF 2o pdy 0,6 WASNIYY bl ) &b

bAS>

313 (5103 S 352)LS (5595 9 ;e Ol 3y90 50 53 294 (Of qlle Cutprite 3 g,y A U (eSS
= Jao S g MODIS buiowws slo,lgnle sl2031> ASTER bduiowius g5, 098, Joo jI idgss ! o
s 03l dyagl By )3 o pl g 3 (RN) il s Al S And )3 (Caa 9 Cud 2 (o)
el g (305 (5SS g > 193 Jolus MODIS Busiomian clidro C¥guatmo 1 il (sailgo (mmessi 4
Bal = 3 &2, Jler sl B U (srallie cadga 3L 5 Conwg I3 42 d 03\l 192 g (e gedamw (slod
9 409l Sl giaw ol 0UgS Zge Jsb (iU (So3l> 51 qulis (il (512 b ad Slo lows]
el Cawdds a0 yio 33 ©lg YA 5 Ve YA L 1l i s34 MAE g RMSE (slad gl jlino g uwd 23l 9y
At i 3590 (i g (o3 Colaalitio Wlojlear (99, b (RNN) ailg) ails gge Job (Al b 23l
SLRolinn] ;3 RN p3lie wgi (sl (crois) P11 g, 3 il 9o Jgbo il (sloadlie (saosly yladd s
LeLYF 0UgS 9o Job il padlie 15 (Ui gl cwd 03Uiuw] g g ] po atliy 0 505 cdnog ] Sl giuns

ol (35 WSS Gyl jland g jlgen LSSy 55 (63959

-‘)“33}0 :MM JM 2)4’& u&gb" (4:»0’)/."3 b‘)‘/’w

3

dodile
Lo S5l il (Sislgren hundl CliS 5 5l )90 sloadlie (nnte j saedys palB B
Slados 55 5y 5 s BVl Glie 3yl (Vo) (et 5 L) 29,00 Jlobey By 0D (sl Jao 5 sl
& oy a5 eilata i 53 35 5 e Sl el g3 e Caml 3] Lo (st 5 o ol
(Shedyg B (R ¢ Glodld 5 j9ncsim) 3)h (S Gl b SB by ssdode jald (6551 i
Sty (s olSiun] ) S 3l1s5 5 L sl ety g (Sl dlad disle _lilam &g, (lapuita plo G
Sl (58 M Gop e @ a5 olisS oo Jsb) il polie spSoill g 35800 s pSoilul o]
Slr 08t caslolpon s L el (hl 5 By 5L S 4 cosbope slajs) 1 ohagr o Pyl laoliind
L aw 53 (Sojddass 5 s)lol ol (028 o (oBasl) (lablais ol 53 ailjgy (B Hlade 5,40

E-mail: m.erfanian@urmia.ac.ir CAVYYYYATAF | Johe buun g *


mailto:m.erfanian@urmia.ac.ir

VWAV ylians oF 5 lous D+ 593 (amb sLdlpin sl b Y+

35 )3 sylel e slsigy 3ynylS oslisiel b (slalais yolida 15 bnpy] Al 45 o] 4Bl dnag 5 0k b yne
o il (SolSiuy] cunliol SIS (ST 5 o8 s s 4 Gl A aw el 0 S cloatis
Bl cae g cud ile (ST 55 Jolse cumnl 8 )a sl olpon dasMe LB gllas b Gl (gl )3 ofse
013y Jelge (slo il Bl L b (o35 slode il sapdygd G oSl g ol by lie )3 586
9 bcwd (e Gl gl Jae jida 55)8 5 Wload dlpiuiiy (cuwd (8 8] adaw) o] wlie ) laid
2905t Slabe dnugi g (Byme Ao 3 o) sla s 3 i caslio g g b Slpds > & ¢ SliwnS
ladss MODIS baistiw &Y game cloylgnle (cloodls ool 1 0394 (95 5 Liomuw sloodls p ive il
G Sl 5 e e 1 e e Slogiad g phaed] e ST s 4y .l 43S plodl (glod S
Soslaal o5 Byl 5l gyt (b ke (Sloj g (SlSe Sy 5 B)b Sy ) byt il 5 0lsS z9e Jobo
San b pliixe | o)k bawgs csladlaio g (dlasb (olide ) 0594 93 5| Hloxiw p (e dBLdswg (sl
orl 5 sl 4 S )15 ST 350 &ilig) o g (o)lgale )IS lo) (slaland 585 g s g S (slaailhe 2],

290 g0 o)Ll pSl e £9590 b lasye e s iag} S 4 isy

btz (glaooly 3l oolitiol b Lol (sliglils” ) el (2 3500 sl (ylel g, 51 (Vo) plolully 5 )15

olie g asS slaodldy o Siamad oy 1535 odlitl Jlgia olo 03jL sl NOAA 3,lsals AVHRR
U 5 VY oy o Jltie 5 QA B 5 (RMSE) Las lasye 5u5ike i e g 392 + AR 51y Slinlite
g s a3 g &ligy LAl LG 3,0y (slyy GOES (dloylsale cslaodls j1 (F++¥) olylSan g 25515 15 2551,
o] Ll 3> MODIS 81icts slnodls 5 o3lial L (¥ ++0) hlSiod 5 iy 153,56 dirgs (5ol 5250
Sl )3 1) (pgix Syp cudd &ljgy 5 ldlaxd pals b olie (B (wgiew Jho dawg b g Slo
Jao bawgs oadoyglyy (1l jplie (e 28 Sl (Stson 45 2 (L5 (o litel @S 10,8 345 S0 0]
i Syz cadd Aligy (Al Byl el (Vo)1) el 5 S 2l dg2g (il polie 5 (pogipm
bioias Cilizeo Y guazo (ywoj s 5 (6 phenad] slmodld 5l 6l 5 Blo slan] Lylpd 3 1 el Biocto YL
S i Ty oA Ssa gy Bl (gl a) 5 L 6yt sladitds Gy b g 13, o3lizel MODIS
&ly wlislgn olKiusl 93 )3 (YooV) hlKen g Slobw .3l 5155 (lodnlice (slaodly 5 oid gl &ilj9, Ll
2l (05 o 590l g (S by Sleogad (edlil o9 I Gtomi slaodl I eslatul b 5S35 5
5 alisee by dw 53 odddygly g lolanlin Ll b (claodly duslie 053,83yl 1y &iljg, LalB il
(Vo)) o 5 S sl i oy 32 ope sin y2 S50 OFF 1 ),o5 51 5,500 sllas 48 ol (i 950 jScag
MODIS 5155t &Y guamo (gloodls 51 e2lital b 1) e 59uiS Jlash > oly dilato Sy &ljg, Lalls b Lawsie
ly ot o SO oyl )8 5591 wliilon (claodld 3gueS b ladd Lol ys ) 4 Y(DEM) eyl og8) Jao g
5152 sl ezt 150, ) Ia oo g 5 o Hlaie cpplbcdlis b ailig, palls il il (peadS sl
odlitl LST' (e shaws (slod 1Sk 2902 sl 4lojylez g 51 il ge Jobo b wljgy palls il Jlade

1. Moderate Resolution Imaging Spectroradiometer
2. Digital Elevation Model
3. Land Surface Temperature


https://modis.gsfc.nasa.gov/about/

44 MODIS baizxiaw (510313 352,5 b Bl ylowsl basl pad 53 dnog | a2l ;0 53 ol Abge Ail59, Al LG (paesS

2 edS ol i LST (pess (gly ailoj g ailojylon (sla gy o iine 4y (el (il yolie duslde .55 )S
Syuder <83 b wil zoe Job &ljg, allh b olie lojilez gy b omej aw slod (ke (ol
S5 LST laools wlol p 1) Sy yo LST &ielo¥F ke wlojcS o9y p gyl .ol (55,55 )905
&b Se hiln b plej ke > JeSy LST laosly (ol alojilen 29y 1 5 o)lgale 138 olej
ol Ll 53 8ljgy Gl G5 0uSs 3551y Bn b (YY) olSn 5 $USiLa 3,8 900 (chlr iz
bl g ailjey el (il 3 gl 59 5l Liors Jde 45 w8 ) aeis MODIS saiomw slaosls I oslil b Cilo
ol JI3y65 0 o9 b (L)) Blo el Llys > MODIS &Y guae

(o8] (gl oo > il (o0 (el Jie el & amd o b5 ) o eddplonl Claging b
b Yo oA) yopsim ol ond odlatwl il polie 3yglp ;5 wlislen (claodly 51 3)lg0 el j3 5 onis o)
P25 5 yieS sl 3l adlllae 3500 Sitygiw smolSiunl > dilale wlie )5 (cady L 290 5 Lty
o] (glmodls 5l ealatwl b (gandygd il dyglp 3 1y Ol —p,anSl Jae (WAY) (LIS 5 odlide .l
i (WAM) hlen ¢ splo 63,8 @l 1y ossol o585 Jdo Ao colpd 9 L3y 54 spude S i
L olisle S oylusl )> NOAA 5)lsale AVHRR uiuis polas | oolitwl b 1) o) pdaw 4 (639)9 (sduidyos
ey Slaalio g oaddyly (il polie w9 iy a5 ol lis bl gols .153,8 )90 (oylel Je 5l o3l
e gfite 4 ) sadys oS gse Jsb (1l dyln S cdn (WAY) llSen 5 (Sl (s )b
1y Ol —p Sl b oxiwly Jdo ] 53,8 awolie 9 o) deuie Sitginw oSian] 1> Jdo (p ke
Jie caligy B 2)5l 5 pslate s (FIT) bl g (lilhye 0008 (Byme siedygt S dyglp Juo (Fcanlio
&S ! (o il el I solas sl 1y Sl 5 gles BadpMol o5 sl § Lyun (Sopd
Uas (slaylime 50,8 odlainl s o s 1y olp! oWl sl oy yuin 5 Cunl alisee ol o]l (o)l
5 oo BudpMol 05 Jao 9 4 Cond allig) Gandyss GRE 55T 50 dped (g Jao &8 0b LS
)1 (6 ey (2L elols sleiday Gl 53 (Ve +V) (U3 9 s9pcs5m 9 (Vo A) Hopisiam &5 bl

3 il Jolge sl il Blod @908 9 Gy g e 5 GG 25l 3 59 ) plomis gloodly collB o8y,
Slados 45 3,8 ool g qlie o50 b el (63 JU! o pd g o] o) o (slod g cund B
0uiSy 5 dgdze Hluww Al gl MODIS bt o394 sloylanle &l59, slaodly o &S ] )5 oddplx]
YL e e b b5 T 5 Blo plewl bulid b g, Jlea sl aregyl &by 3ol Lo 53 cilosls
OB polie 15 ag 5] (Sajyy sl o G wkin Jie (295 5 ($999 SlBALE (k) Slilee
oSl 3 0ad 6550310l claosly ulwl 3 il oo Job (2l (il g o) pdaw 4y (63959 oS zge Job

A owylie] dalaie | suiw il oS! lais 4 iy g duogyl S g



VYAV (b oF Byloss D 93 e omb gLl pin b ig} SYY

By 9 3190

L231d g dxlllao 390 dllaio

Olgie 4 qye jashS OVV- o )85 Colua b olnl (e Jledd 5 aly aog)l dolyd ol Ao imgly cnl 5
B YA YALYD Yo g bpd Job do)> Y OF B ¥F Y oy adss ol 5 Ol anllas 390 dilaie
2o Jsb Ll eloesls 1 ebsS zse Jsb Ll aomiplitel sly (WAY olas ubl) Casl jto s YD+ 393>
g 53 (j3,808) Blo SIS plowsl Lalyid b gyl Jla 3 3005 5 aumgl Sigionr sloolSinn] )3 02805 oligS
Vguammo p3 Yoo VoY JSloj Aol 3 joyailus Job po (pl 8L) Glo lew! Lulps .as oolil asgs
9o Jsb G polie paiicad s 40,8 Ol b Jae b)) lp )6 ke 5 45 29 MODIS
(o) S b9y b il zge Jsbo &il3g) (b (055 sl )50 )8 5 ¢ alidy) Clebu dod &ljg) (slaodls 5l eaily
ol 00 B1Y Jaas 50 olKiw] Clasuiv b oslaiwl ds e adaw > &8y St g oK) iy 5o

duogyl daly )3 3 ol A g (] Sty g (SO Ry Claseuio .Y Jgua

(%) g5 e bl Job Sl g 05! 3,
WS AR A\ duog)| \
iral YAT -0 AT j%; s
YA oy ¥ v ol Y
VYA A 578 4y ¥
Y wWoos A Mg b

Fo VeSS )15 b ASTER saioeis gl)l cag8) Jio Jl cddgn Car g Gl (i) load A jshato &
L, MODIS 8.xis (1557 5lsale) MYDL1A 5 (15 5lsale) MODIIA ¥ guase (lo lgnle (cloodls jl i o3licus
Ohoy 2 ik zge Jsb b (s G 3,0l 5 Iy Glig, bawgte (slod (e5S (ly yto Be v SIS S 8
2 o) gdaw (SalS Coypd g (LST) (o daw (glod (slaodly Jolis osinl, ¥ guaste b osliiwl ailoj o
Dev o KSi5 )08 L MCDABA &Y suams | oywoj gdans (5901 gl (6ls sl unpo ¥Y 5 7Y (clasl
Ve g sebilae Ve Clelo (> AQUA Bjlgale 5 b Vei¥r g o VeV Clelw o Terra 6 lgale .ad ookl yio
elod 5 ol b don clod clmodls 2l il gl MODOB § MODO7 ¥ guao 1 35 o ys: Iyl Jto 31 slasl
ol o Broe g Vore ply i yidy MODO7 g MODOB Y gunmeo S0 (S5 )8 5 odlitas] i ilai
095 UTM 05 s 5 gl 3l 5 mg HDF (claasY &J5 ol HDF 500 45 (glolonle (glaodls cuo 3
A5 giloslel aagyl dalys ol A (el o Veoe e S @05 L g Jlodh TA Bl

3,8 ) Ay g 4 1y (RN) @iy palls il (olee (¥4 lSam 5 5
Rn = Rns + RNl = (1— )(Sin24+ Sa24) + (Laza~ Lu2a) ()

Suza d@ye oy Oly) waditas (2B &ljg; 1k Sinaa @y yio 2 ) Al Ll &ljg) (ke RN &5



VY MODIS baiiw (50315 32,5 b Blo lowol sl pud )3 dnog )l Aa b jd 32 ol Adgs @il palE LU (puess

yo 0 Olg) (839)9 3 zge Job Ll &ljgy pwSSlke Laa (mpe sio p Olg) mabiion pué il &ljg, (pSle
oAl bl () e 9 0 g @ye yio p Olg) (98 aib zse Jsb Ll Eljgy (ke Luga @2y
ol (RN) sy 90 Jobo (alls (il 5 (RNS) obgS g0 Jobo (alls il Jolis (RN) 4,

(Sin24) €slwYf puilins (il
(Vo Ve o) Ko g S3Y) A.’.Tu" Canddy i slaaaly 803l 1 Jlaen g ocud Zolaw (sly (Sin) slabad wudtune (b

S, =(';j.Cos<i).fm v)

Fo g Slg WEY) (gaudygd <ol ylade lo mye yio p ly) oylgale )35 Ao )3 (glalerd s (b Sip oS
i sl coys T oS dad ) euij dglj (oS COS(I) (o0 S2lg 13 2B y53 U (e Aol d (mye
9 M olie g col (yi0) Jusy g5)) Z g (JSuly o) (g phunadl )L PR ydunell oy S (s 338 M el

(Vo Ve (oo 5 S5Y) 3500 359l 125 slodlal, 51 PR

___ P
m= 101.3cos(i) ¥)

P4 =101.3exp(~Z / 8200) (¥)

9 ey Blyodl Lglj o oWl (oye | b (e cud) Hlgen zolaw lp COS(I) uss Lol Lwginns

9 1yl cdBy o sldlss cas g cud Hlade et sl Sy (glp ol T e o)kl ¢y 4 (35 o

b0 dmole £ g 0 dail) Sjgo 4 (5 dlaly) Jhcud zolaw o (8 dlaly) Jloen zolaw (gly cudj dgly wgiens
Z(Y’ \ . cu')&.o.b 9 &Y)

cos(i) = Sing sin o +cos¢ CoSS Cosw (o)

cos(i) = sind(sing@cos a —cos psina cos ) .
+C0S & €0S @ (COS @ COS & + Sin @ Sin €os ) + €os & sina sin Bsinw )

B obol) Jusr e 0 (obah) ey il (e @ (gboly) s 53 s Lol gl B oS
€35 oles > (0ah) s Rugly @ 5 dcole) (e ol T(obol) e St & S Sy Spou]
Sy o plp e Cas Gy g Conl yite T B =T 1B Sgenl e cunl (0= 7(t—12)/12)
D St HMie g el dyjie eS8 e cas BW ) Cute i) conl T2 4l o) car g =2 Ly
Aed g sbly) 09d 428 sho plp COS(I) ST eudsl slaakly o ((pldlie G & cons colo djie cax
g SOV Al Cungy ) 9800 glyinl (s b lgen) JuSyy o lp (02) 09p8 5 (@1) gl oo
2 (Sin) Shaid s 5 1 (55 IS5 b (Sin) ts 6 Eligy 5k (355 axrlyo (Y41+) olylSon
(Vo) e (ohSan 5 V) wlpe cannay Vbl Sl Sy o (sl dubysd 098 5 gsll o Aol
Sin24:(a+b%)z;ﬁ[u.sin5(a)2—w1)+v.cos5(sinw2—sina)1)

—sin g sina cos 6(cos w2 - coswi)] (v)
U = Sin@Cos & — oS ¢ Sin €os [
v =C0S @ COS & + Singpsina €os



VYAV (b oF Byloss D 93 e omb gLl pin b ig} P

hlSen g ) ol g yedl (i JU) copi Bljgy ple Sl V Al )3 (asbxn/N) i 45
dusbro ¢ (N) olidsy el Slalie slaodly 3959 Gygo 13 5 Cunl SK6 Slpuss sl D ga colps (Ve)-
oS b o il ) b Gy ke lgie (N =12002-w1)/ ) ol colo Sl
20 g Al cal s ) (oMl g (N) (ABly alidg, ol sloosly lud L 4 ctmody ol )3 2,5 354
it (3 o5 3y o286 (V2 5) S 5 o1 45 o el gyl (508 J s i
i J ey 5T 8] el 5 (15 ool s 5 (gl > MODO7 (gl J olic

ol Canddy ol clage b5l Sopm ) i sl cops &g,y (uSile s g Ab dwle T (glalasd

0.4

~0.0014

T =0.35+0.627 exp 0006%‘—0.075(\_’\’) (A)
Kt cos & sing

g Blo (slsn sl Sy e & pha] (S5 b 098 i Ko o his) pinasl )3 35250 STW ] )3 8
55 oloj 3 (b)) s digly 05 o JISaly 5k lgn s PR (S 5 jhuo () ol (5] ShelS” glgm (sl 0
5 A Fyb ey adlllas 5)90 dilate sl gyt SAY Gjgo 4 HeSde (2 Ly il ol

(car g cd) oot Jolse 5B (58,8503, b (b 250 Jae sl 1) ol 93 (Y21 0) oy Sam 5 SOV
Gk el €08(1) >0 jlade o gaw 3 @958 9 gollo o Jolb 3> 3 WS (e Gl Jol Sl 038 o)
JuSo 5l 5> Slgieed 09)e loj g lgen ghaw I 5395 lgies gelb (o ldcud Sy a3 ped ol
Mocd JuSio S )3 (@2) )8 5 (1) ol sblsj K> @jle 8l BLET (cand (9) lgen haw ) &g
355 B (b o 02 3) fgen Ll 3 Sy lon (958 B2gl5) Wit 5 (gsllo &2gl5) Wit 5L > L Loyl
sbly; waxs 2) b e & (Shge 3 (Sl Wep ply 09)8 &gl 9 War plp gollo diglj bend Jusy )
>y g Ml 1B ol Jol aosliz 9o 4B8)S )5 Jlcad maw ©g) g golb lgen aw 09)é g £olo
b el e Jocwd JuSy S lp bl €OS(1) <0 jlaie (Wep g W) Jload daws gy¢ 5 g5l Juold
228l ] Canl (Sen i (o)

3 9xe 5 gl )L 93 59y Jsbo 53 Jcud Jusiy (s el 53325 )18 Wiy 9 —Wiy 85 )3 W 9 Wy (I

oo Casddy War =Wt (gblgj 51 (N) Sy 59y Jsb el cnl 53 22,5 )13 Wit 9 =Wy 834 ) Way (0

oo s Wi 9 Wep (sbls 5| JuSy 59y Jgbo el ol jo sl azily )8 Wiy 5 —Wi 551 o Wez (g

(Saza )i oY F paiuno ué Wil
(V45 09> 9 5) 39500 Dy5l 2 A Alsly 90 4 (Sa) (gleland puins pu 2

5, =0.3(1-7" )?Cos(i) (®)

9 labod e e b (Sir Olpui 4 argi b mye yio p Olg cons p (Saoa) ljg) ais b
(Vo Ve oyl 5 SOY) wlpo sty Ve b, 5l 5oy Jgbo 1o o o sl

Sd24:T (V)



Y0 MODIS baiiw (50315 32,5 b Blo lowol sl pud )3 dnog )l Aa b jd 32 ol Adgs @il palE LU (puess

(Rl) 2k 9o Job @39, plls (il

3 oadablo (Laza) ailigy i g Jobo b (il i gld5 a5 (Rii) aik 5o Jsbo Al il &g, Lawgie

Dgdie 29ln WV dlal) S0 sl (05 s Lo osdgbls (Luza) 4lig) i e Jobo (il g yiuuss]

Rnl=Ld24—Lu24=ca0Td—5s0T4 (M)
2945 g0 3590 VY daly 5| o3kl L MODIS ssisxiw (glaodly il 11 (6399 3ib zge Jobo il 3540,

Ld24=£a0 T4 (\Y)

:(Y'\' ‘U“"l)'f

ga=1-(1-&)exp(—/(1.2+3%)) (')
46.5

ngiea (VF)
a

:(Y'\' ‘wlyaw) g o .))5]).3 VO :\Ia.") )] Cawl J&wbj&m);)bu )Lﬁéeaa\s

W 1 1
—6.11exp| LV -1 \
*a p[RV{273.15 TdH 09)

& 1 + ES . e & e 2 e £ . &
2 Jo3 Y2V plp) o glp B cul Ry el oS5k 5 Jo5 YOX V" ) pses By oled sl Ly
W) grodgr = latl <ol O g (cnlS) Ia slod &iljg) Lawgio Ta ((pglS) wind Al (slod Ty kS 53 5ok
loals s (Ve +0) o San gt I oassl, slaabaly lijs .l (85VxY - "m2 K*

5 Slgn) 3550 3500 VF Ay S & ess —pliel B lel 2 (255 ak se Jsbo U
VAT o
Lupa=es0T4 (V)
ez > MODIS saizcis (slvodls jl osliinl b pols (singss 53 (LST) oej gdaw slod L TS &iljg, (5650ke
(VoY o Solgm) 0 39l S y2 )3 g d ) sllonrtiz @l G (53150 L 1sST 5 15 (slao lgale )35 le;
024(a1t3+a2t2 +at+a )

T, = iy 4-=3456 3,+192a,+12a,+a, )

s Ao (glod 5 lop (lod (1 Slo J)Jﬁ sokaie & odddl Llojylen gy jl cLido (pl ) cmired Dgd oo
(VN o) Ken 9 YY) 295 0 3)91)). WA oyl S 2 00 e e (Sailnd o pd (16 ke A odlaiul
&£5=0273+1.778¢,, —1.807¢,,&;,, -1.037¢&,, + 1.774&‘322 (VA)

cw! MODIS [RVE ) Yy 9 Y L;Lm.\;b Jo J.m&g GL:.M: ;M w).;.o )§JLJ Cud Py €32 9 €31 LY

cslaodly 3l caag)l dolyd 3o ol ddge ) @dly laolSianl ) 2 zge Jobo Ll (b (xS 0jlul pas s 4



VYAV (b oF Byloss D 93 e omb gLl pin b ig} sV

Jusd g ((N) oldgy celw @Slis (N) bly sy, clebs (TMaX) aidw slod (TMIN) aeS” slod &l
Gyt Jssb B 5 coslie S isle sy olsie 4 oaid) 56 gy S8 b 5 a5 oolizal (JSulysl) sl
piY &S5 pl WS (YWY ol g Wldye) i oalatwl b ABly slaodly ludd Lalps > RNL glaosly sJgs
Sy sloa¥ Gile 5 4d plosl Matlab Jl5dle 5 )3 (il (wiin Jio Slislors 5 (ugiaslyy Jolpe & ol

28,5 alool ArCGIS 9.3 l5ble 5 45 sisans

oA SaBL

(Sinz4) ol oS z 9o Job puilimws (il

gse Jsb el G0 A28 o] (olul 1 5 sol Casdty Gl s G A28 Censd (B3] )b 8 5
59y Jsb molie w3 e L5 VWAD 3lye & ol (sl 1 Singa &b (cawly) V JS Mia 45 4g Singa) obisS
olej (cul ois ] o) cusl Sglite jloud g jlgen sbaJusSy lp LBl lag,b 5l S s (N)
Sty Wl 5 o o gy loj iz 5 483 ¢ lgen g gl Sl 8 Wl i o o g5l
Jgod s gye g gslb b ol e & casl p3Y i &) (b r by bl BT Jlsen maw g8
s Dlass ¥ Jodo s 0 7y Ve g 0 VL slacud o job el oS ol lis guls e op S sl
B3 e L VYo Yoo e Byed > ddgs g 53 Lo MelS el b bl G b e 55 1 b

axdlbo 3590 (s ,U )0 30 sacdls o Sy 3lasxi .Y Jous

53U Sl sy 536 Sl Slass 536 Sl dlass

W2 b3 W1 34 (JWo 59,) &2,
Py P93 Jo!
VAsY \ VeEY [FV¥, YAl Y VAS] Yees YR (VFR)
A0 ¥ AVAA [FV¥, 0] [V, VAE] oS VYV (Y-A)
AYas \ VSEY V¥ YN [FYea N E] Y s ANY (YY)
WYYV \ VAvE [NV, Y8Y] VAT Ve¥] YelVeRey (Y0

deloVY b Add b b JuwsSy cas 5 cud bl p (Sinzas) oUsS zgo Job puiiime dielu¥¥ il dids

Q3% o905 9 48 dulie WA 3lay0 8 Z0,b 53 (Sinzas) baJusio plos jho cad 1258 L obgS zge Jobo i
) Y0 5l 5L g (o ¥ US8) 4250 YO 51 5VL b b (ol JuSy (sl Sinaat —Sinaas plS gt b Slol8
s dyd ial3l b g Conl o polie &ygo 4 Singaf —Sinoas W83 o LS Y S5 0 ds (Cunly ¥ S)
(Sze) s z3n Jsbo i ALaVF (b Jiin )3 cad Copmtl Sy o 3930 i bn S ol
G (] Zolaw &5 C8)5 doeal (g o0 IS pob 4wl il gy U ol e Sy bawgs eldcdly
el o jao cud (5,8 Ale) b (8,50000 (ol plo A8 o 8l yd (g yde Sinps Hlde Hhocwd zolaw 4
Jdd @ ool Ao wlde jd g Cowl Sinas LeloVF a2l e i 35900 Ujte 4 (L6 sla Jse

D9 385 g S b Gl (e sl Jde j3 lad jop carge Ml e po )8 ! a9 o Sl



VY MODIS baiiw (50315 32,5 b Blo lowol sl pud )3 dnog )l Aa b jd 32 ol Adgs @il palE LU (puess

44°E 46°E 48°E 44°E 46" E 48" E
z - ' P;Z
2 b4 3
.
' $
K
= .
z) - = i :
A VY s b WyS Ega Joe SN N "
vt Jr’ Cils TV i #UyS T30 Jgb el .-.‘+»'
s R ematare s G S e s
44 E 46°E 48°E 44" E 46° E 48" E

oaianns g il g (Cowly Chownr) SIN24 paliaane sl p13le g (axdline 5590 dblaio) dumog,l Al yd 3o T Bdgs Aiki Y JSW
YYAD/OID ey 33 gago yio 33 Slg cowds y (> Coow) SA24

4

900 ‘ . ‘ . g 10
soor AT Slop=25 1 7¢ M .
| — Slop=45
700 4
6F ]
2600t 1 . BEuBER
0 2 M i 7
= 2, 500 1 1 L
T E i :
=
B 400F J
3t ]
300+ 1
200+ 47T 1
0 0
50 100 150 200 250 0 50 100 150 200 250 300
S24,5-824,5 S24.£824.5

M3l 5 (F) slgen Zobaw ;3 (SIN24) wielw ¥ oUsS zgo Job (Pl jlaie (o Coglis (o5 ghand) (1ol 2 395 ¥ SO
YYAD 313 y0 O gea,G 45 (5)

(Saza)o5S 90 Jsb el 5 3551
gl oty |y SO (Ml i D 2y S S g Jgo b eV a5 5] sl
o] gy odBodiS Ty il jl iso ladd g 398 o 00iSTy yhaed] iS5 @l bawg (g0ud o> paiitue il
LB o)l o > olsS zoe Jobo (sldland madinn et (AU AL A I e ey (o) a4 Sl
(oo ¥ JSS) cul oas 1) AYAD olype & Fo )b j5 SA24 did S Lge lgie 4 A5 4y SA24 LicloVY
Ol g 039 yudd 13 mye yio g Olg YY U «/oV 00 SA24 150lis cdiog)l dab > ddgs pdaw 10 (IS5 opl Billae
duslio )> SU24 4iolie .Cuol 0l €L ) (Adg> 0y (Slg) 2ii e 3ble I jiin Ades jloed Flaw yd 08Ty

ol 32l Canly ¥ SS) Gl uiite @oge oy Slg FeA B EY 0 a8 SiN24 p5lhe



IYAY Lo F Bylows D+ B9 c crmb (gLdlpra oW idgjy SYA

B35 30 Job BELYF Ll (e i
3509 DM b bl cul Hlaie (Suaa +Sinaa) 035350 oUsS gge Job Al¥¥ U (omiylisl glaie &
il losmlin (slaosly lads > 4)) A3 dulie jiys s dwesyl Singiow ol 53 53 Byo 0ld g ,S0jll
L sl it (MAE) s 3l 135 0lie 5 (RMSE) s o> 55 (il sl csloons o (ul,
Bljgy ol polie a8 amd o s STy Hhdges oF IS5 sl ol Cauwnddy jo) 13 @pe yio p lg VA 5 Y4 YA
2oV o0 g pSile yob a4 Blo el balys b obesl 7o)b ,ls 55 e pdaw 4 oduwy 0bigS zge Jobo
(7 JS) sl mgl oKl 51 5550 52565 o] 13 (a8 sl (e 5 ol (Slodalitio Mo 5| 35,5
Bl 2 0adygly (63909 0bsS zse Job (b polie (WWAT) (5)4 5 (YT) oylSen 5 $USilar Clidos )
s8> 35ko (g polis e a5 lal s 3 sl 0dd U5)liS (shamlie cglaodls 5l 55,5 (dlolsnle clmosly
oise Mowesl g (Sl by g8y carge bl b shueil 5 OF Gl (Jugul dso Gluly slafls 8
oUsS oo Jsb Ll U 29 crge e cpl b pas gdi0 o) a4 odew) GBI il
Copd e 3 (0oL d b onidl Jelge (VWAL ( Slodli g yg g i) 395 o] (dlg e | i oabsygly
ol o5 dlas g olidy, cel slaosh his Wb & ol sdss 0 )b b a5k sl
Cuol 0390 13 Kl obesl glagu )b )0 ¥ dlayly j> 005)SD (a+bxn/N) Al dpd ddes paw o wlidler
oolizal (Y++5) ol St 5 I Ly 013851 gy bl 1 (630 JUST i B3 (ko i 31 o] sl w0 5

29 SIN24 p3lie jiin )50 Corge Slgice V bl 13 o pd cpl 55,5 (eSS g Conl 0

(Rl) s zgo Job (a6 &l il

e 9 Comd 2Ll B 5o,ald Jsbo y3 19 (slod 5 (e paw (slod Wlpei e @ ailh zge Jobo (U ke
SLaY 639y Sl goe Jobo B Hlie dusle gl )l andysd paAllE B Hlude )3 gldasMe LB
DS o Y (295 Ll gge Jsb dusbre (gl g Cunl 25V jhadl (glod g jhunadl (il oy
2 oS cops g gl b jlad ke Sl eslitel b s pa BaY cpl .l 55 3550 (e daw slod 9 (e
Al Cowsts MODIS 3aiwiw YY 9 ¥ (classh

2:
a0 . R°=08828 .
¢
x
= P
) 300 - o B Urmia
& Tabriz
200 T T T T
200 250 300 350 400 450

Lg' samlis u:..!l:

(owid Je) 00id 59Ty g (00w g 350 31051) glosaline (SiIN24+Sd24) oUigS zge Job 4ilj9y il p5lie duuylio .V S
393 0 &0 Py Ol o 2 325 g Aoyl oKl 4



44 MODIS baiiw (50315 32,5 b Blo lowol sl pud )3 dnog )l Aa b jd 32 ol Adgs @il palE LU (puess

(Laze) (53359 b 30 Job bV L0
ol 3 5 s 5 9 S (e Syl sl Aleila sy ) edllan (] 9 i 53 3UE & poplen
oslitl (bl Gy y2 )3 (435 plej Slaz) 15T 5 15 Bylsale 93 g5, 3 g0 Bamis Y guame (slod slrodly
(S )5y lpo gl g by Jlde Jlaz (s5) pow A0 @b S iln g Matlab e 5 1 sl bl
O A8 el (glod g (S pi sladY (giluodlel I gy b 35050 JuSly ya (sl Led (50 ke
allle 3yg0 Galato Lapy 5 iy Ak cdiges b 5 05 gyl 5l slag b 5 aiel¥ (3959 1ib g0 Jobo

(cwly ¥ USS) Conl odds 03ld Lis YWAD 21>y & Zu )l o

(Lu24) (95 s 90 Jgb L ¥ 2o

s g S oy Y dag g LST (oj gaw (glod (Sike 29l 5 lojiloz by 2,08 L
2 addllas 350 didlaie Lupg (6 yiwy Al igad QL 5l A8 glysinl (298 Wil oo Job dislo¥¥ il sloaiss
oy 3o Laoa Lugs (s ywoy sy dpi il oy (G ¥ JSKS) sl ous &81)] diged (ylgie 4y YWAD 3ldy0 O u)ls
(cal ot &) gls) A5 gl el (Rar) Sl zge Jgb &iljg, pals (2l o lses]

44° E 46° E 48° E 44°E 46°E 48°E
=z - . = =
: e i x * M s %
5 M EC (gl 3 % 8
J s
. ?13’2 Ve
= Bk
E it O % .
M ? 8 1
% Bt g
& ¢ N
- High :539.165 oy
4 High : 340.601
o - - 5 G z
> o
o Low :387.208 & 9 & - Low : 301.583 3
] s
> N N
5 Gl a6 \ 59529 33k 30 Job MU
7,5 sl gae Job WJ\\PE ’ w {}! E
0 20 40 80 120 160 s 0 20 40 80 120 160 )
O — e Kilometers i — e Kilometers N

44°E 46°E 48°E 44°E 46°E 48°E
YYAD 21250 O g,U 53 (Cawl)) (29,5 wils Z90 Job g () 62959 Wb Z90 Job Aielw¥F (il F S

3y z90 Jsb KUV L e s
sl Aoy &l wlislen (claolSiwm! ,d (RNI) wil oo Job b (alls (il (clodalin (claodly lads JJ> 4
RNl &lj9, joolie (gilol b adgs sl (aks) 836 Ubg) 5 Gl Jao @l (oxius)liiel jolate &y cog)l daly o
owoluslon ol gy (slp RN L2l 303,91 g (closalive polie Jolis (s o) LiiSTy Hl3ges b o3liiu]
Sl o JSs 50 ool )6 slae 5 (digw g @bl ol Goys csag)l) b g, Sl 2)90 wliilen el Il

o] Cowddy &yoyio 3 Olg YYFY g YEAY L ply i gas MAE s RMSE p0lie g cowl o



VWAV ylians oF 5 lous D+ 593 (amb sLdlpin sl b Fhe

220
<'g e B
A 170 .‘:’ A
yheo ®
E‘, * x A * Urmia
ﬁl 120 2: A Tabriz
._;; ® Bonab
3 70 # Maragheh
® m Sahand
20
20 70 120 170 220

wslosnlioadlszse J5b AL

sLosls plyie @) Pl gy 9 (wia Jio (@250 S0 2 ©lg) 3l Zg0 Job (AIE (b Bakls gl p23lie dunnylie B JSU
Wi 9 6]y «oliy 625 cdnog | SO 53 ((Slonaline

sz Blojyles LST gy 5 alojcsy LST g, ool o RN pyolis Guglio L (Y1) o Kan o S5

Zo)b s, Baiyangdian jsul dogs 3 @ly wlislgn oSl YA 5 el ddlee RN polie b odge
5 Y48 il cuipia albojSy ey o 1) Bias s RMSE yslie o absl) Glo MolS lawl Laylyd by o ol
ol gl 008 (o) e yio 2 Sl YV 9 WA sl iy lojloa o9y 1 9 aae so 2 ly —YY)Y
wolie g Cunl J13)05 0 (3L Jlows €83 Wloj ST gy 4 Cund LST (0035 3 ailejlaz by 457 00
b 4y RAL polie a5lojcSS gy 9 ol (VAFA) yeis pdlie 5 yiin Sl alojylas o9, b RNI 805 4l
FA Jolis (a8  cM loges ool g )3 ol 03,5 390 ( Slmlie) yeis polde 5l yieS (clabanMo o6
6ol s Byl sl oids bl Fu )b yid (3 awliblen o] VA 4 basye RN py3lie (SSby aS™ 54y alads
2 ohsh deolidlon oKl )3 lga )28 5 Lod &ljg) glaosly (i) oy Adlae 5 LST &lojylen b9y o
999 3l Liomine gy 650 Gylie dy bl Al 005l 558 Wlgi e daodly JBls byl b o] (gl sl
S 1) 55 Ay oliin 3 b B <8 L 3] a5 1, RN ppolie g, 5o oo

(Rn) &ilj9, o6 Wil
ool s 5 JS 55 Blo lad Ll b 55 206 e it avog) B 50y B s, pals b At
dlie (Yo -BIVIYY) AYAD 31550 B oyl 55 Mio sl iy Jhoms (ddg> jpo Sudp (SliuamsS Gblio o sl yu)
b 4 dngi b ailiwlio sl 0dd 35510 mpe yio p Cly YAY 9 —IYF dgds odya RN polie jSTus 4 Jolas
@ Cunl 0390 yuuro RN polie s ylie] Kl dsgs (3 z8ly Sitgimw (sloolKis] (3 ailjg, (allB (il slaosld
Sl bl lago )b ) bhcwd g Jlaed cls 3 13 obsS zae Jobo maine dicloVY il jlade duslds ¢ Jl> ya
LL p aliey (alb b pesd ol iagh jl Gam a8 o)l g S5 cpl S5 (A5 el Gl Y S
sloodly Jls byl yd 0 cas 5 cad pdlde Llod 5 (5o Vere S S )a8 L) dge bliotiw Y guaste
B (S wbiie) Slamlio (il claodls o RN 5053 )90y yolie 4 né yas Cansl (sleilato wlie > wliilen



) MODIS bisuiw (50315 31,15 b Bl ylowsl Jaslpudd 13 daog,l dalyd jupl b &il5e, AlE Wl uesd

L8 A p Sl SlinsS 3blie ) ofigh Cux 5 cud Sl L b (b ok Jae cing duulie
= ) Bl03,S ST g9 cpl g 5 (Vo) +) ohlKen 9 SOV .08 @0l (g ynlezel B poolie Liul o &l i
2le) e @i gyl (sl it sl pglate &) o5 60,8 ST (V++0) GhlSen g catiy (ITR: (Slodli g 59
Caoliol SIS (ST 5 dgaome dlaws o wlide gls o Suwaml Jdd & ((dais wlids) ue; clialin b (b
o] yolie L (LS Ve v) Sy (oo o 2l dglie (plply 2)l05 3929 Sl U8 LB (slasby) deolin]

W8l 2L 5 JuSy (SRonU &S (63,130 53 0 3940 41855155 L (el wliio)

4500.'0"E 46° 39.0..E 45“0.'0"E 46° 39‘0"E

z %
£ £
e | L {2007/09/07 Fo

. High : 328.662" . High - 260.815

Low : 21.9149 Low : -53.463

z z
z z
£42006/08/12 - -g

. High :244.343%? . High : 291.613

Low : -117.825 Low : -123.689

45°00'E 46°300'E 45°00"E 46°300°E

VYAD 31350 O g ,U 43 dmogy als,d 3ol Adsn (RN) Qs Liul Bl5e, bawste il 5 JSu

(S 5 4o
O segyl a2l s 3ol ddge 3 Blo lowsl byl b (Bl 30,6 oz 50 G (5t sloaiss (bl Jubos
asgs VL pldle Glagie 3 5 WS e cdl)d pidn (U e ades (B)0 5 )8 slaaly o5 b
@it AU 9y Jsb comizpn 29800 i g odsmsy (e o 4 joy s 53 gl 25l 3 (5teS b ke
O o byl s )35 e 18l ailje, (alls il lie 43 9 505 olisS zae Jobo b ateluYF il polie y

aligy Al b polie Bpbogs g ofoge Sl A o plis oldlus car g wwd i)l L Ll



VWAV ylians oF 5 lous D+ 593 (amb sLdlpin sl b FAY

Tohaw & S &lig) palls (B Jlade ¢ SlunsS g giye (g5 )3 oRgd b JuSey )] GBI L 5 canl jrie
el oS ageg)l daly)d polre (LS Ale Gl Lol g lgen

Jdod g olidsy Slebs wudygd Cg,e 5 ol gly &ljg, (slaaiss dlie cpl > a5 cunl ¥ 4SS ol S5
Hlen 5 SOV laail b g cul onis @) calisee Sl g e o gli)l g il polie cpo bulgy (o bl
slosalio (slmodls o ((rej gdaw 42 (639)9 Ry 3lie) (Al ootz Jio ol dulie (polal 2> 3ollas (V43 +)
LoV dga 4D 0didygly pdlie (ailje, LAl il clmedly luE s ) dueg)l g 35 K grnw olKius] j
9 cud Ok ) gyl g pald b o o peitedin (Sga)S) Ll Bl cunl (dlosnlie (iU (laodls I yiie
cops )l plie (oobj as b 639y i zee Job Ll Adhe Ail ()l Ny e dsgs cilie Sl
(e pdaw slod Ale MODIS suicis cilisee Vg | pils yimgh 3 ool jaedl slod 9 ilonS
5 o3lisel e 5l & 152 5 (o) GHenS S 9 o) o S9)

dyslp 590 5l Liomiw gy b olKiwsl (o olisgy clebo (claodls 39 > 4 3 yaumedl (6 Jlis) cops
2 g Cuwl 0390 juns (slojlanle glaodly I oolaiwl gl (gbje) 3 (poj g (slod (glaodly ladd > 4y i
L 2ol jke lp ladd gl dobyy dbgs ol Cawg & dogi b o uiod (pl )0 & b el Gl YL
5 loylgnle (claodls culbl 5 (il wdin Jde 3,1 g s ¢l ply g 35l il polie Blo ylew] aylyis
slaodls o SlSe (3STy b litlgn ol (Ll vl slaasgs 3 (555 (Mo slaadze 39l
D9 (b)) 53 palld (b g cwliilen &5,

i 5 o i) (ALS iy by S 55 silsid o5 ) Ay Slmgad (Senli I Jaichpe
ol 5 3505 s Se3 (Sl B 45 (G (3pa3 o i o3 5 dess o Sl (590 45 (]
2ol S lpss g b polie 390 g e yxie diligy Ll il polie 3yl dgp 4 cdimd o B
Casby (e39 ¢ Saiglsyted (ilode (35 5 s rast ol lio (53200000 5 Copto )3 plall A s
b Syl gloro 5l ool )l (polul Coonl JlocSits g O Sl 5 Sy 5l SB Gty
(sl bl 53 0590 ciligy BB (as 3 Ol B g ltd dod Jlas ) jhuel] Cumdg s ) 4ty slasb)
Olie 4 {uwl 0uds ploul MODIS suizius glaoaly 3l edlatnl cubls b5yl Gaa b pwols 3.850 .30 0 duogd
3 el lidlsn LT 4B oS (gl 2y o ofgas oul A el 13 3950 drog 2l Lisu lelid)lS
ol ol Jdo b5l g oolaisl o 2V ooV e gllad ISl 58 )a slojlgale (slaodly 5 jols Budd (5ol
039t owlidlon (claodly daolSim] (iSly g dlaw a5 I canlio bulps b oyl je] claases plo

D90 dnogs (295 9 $39)9) 1k 9 0B zge Jsb b (AU Ailj) Clanlin



FAY MODIS baiiw (50315 32,5 b Blo lowol sl pud )3 dnog )l Aa b jd 32 ol Adgs @il palE LU (puess

&be

o)l Al el ooeldl Ciliseo Ll ) (sdadygs GG yslp 3 Ao Jdo b3 (WYRY) w2l

ol o)l d2ly> sapl 209> )3 ol il 5 G5 5 w3 590 Sl Lo B3l Jae Sy g (IYRY) 5 ey

Sizs gblio ) oyl 9 WS g0 ygesl 3l oalisl b g je (55 5 e gy Jelos (W) p o Sladld 5 . 008500
APEAYY YD (650l mlio g pole) S5 9 Ol & i o]

il soliul jl (g3lass 53 lis) caed gy (B (o383 dayed Jae b)) (ITAY) 0 (2l g p (Lle
AEANOA (WYY (5B 5 o Aloms o))

ddllas) (gandygs Ll 3yglp Sgm)S) olee K dnwgi g pyialS] Dolee culys Cpwd (VWAY) oy (LS g ) wodljle
FYAYYR (M VY (SB g o Ao [ dgeiio dilaio 63,40

GEyme sile 4 sy GB 25l il cladae pp (WWAR) T (ollple 5 o Byal e (il sgwse
AFFAYE XY (SB 5 of Ao « Sl dogs maldl G 55 Jse o yicalio

Alizadeh, A. and Khalili, N. (2009). Estimation of Angstrom Coefficient and Developing a Regression
Equation for Solar Radiation Estimation (Case study: Mashhad), Journal of Water and Soil, 23(1):
229-238. (In Persian).

Allen, R.G.; Trezza R. and Tasumi, M. (2006). Analytical Integrated Functions for Daily Solar Radiation
on Slopes, Agricultural and Forest Meteorology, 139(1-2): 55-73.

Babaei Hesar, S. (2012). Evaluation of Hybrid Model to Estimate Solar Radiation in Different Climatic
Conditions in Iran, MS thesis, Faculty of Natural Resources, Urmia University. 94pp. (In Persian).

Bisht, G.; Venturini, V.; Islam S. and Jiang, L.E. (2005). Estimation of the Net Radiation Using MODIS
(Moderate Resolution Imaging Spectroradiometer) Data for Clear Sky Days, Remote Sensing of
Environment, 97(1): 52-67.

Bisht, G. and Bras, R.L. (2010). Estimation of Net Radiation from the MODIS Data under all Sky
Conditions: Southern Great Plains Case Study, Remote Sensing of Environment, 114(7): 1522-
1534,

Erfanian, M. and Babaei Hessar, S. (2013). Evaluation of Hybrid Model for Estimating Daily Solar
Radiation in Some Solar Sites of Iran, Journal of Water and Soil, 27(1): 158-168. (In Persian).

Heidari, V. (2015). Developing a Simple Evapotranspiration Model Using Remote Sensing and its
Evaluation in Urmia Lake Basin, Master thesis, Faculty of Natural Resources, Urmia
University.118 pp. (In Persian).

Hwang, K.; Choi, M.; Lee, S.O. and Seo, J.W. (2013). Estimation of Instantaneous and Daily Net
Radiation from MODIS Data under Clear Sky Conditions: a Case Study in East Asia, Irrigation
Science, 31(5): 1173-1184.



Jacobs, J.M.; Myers, D.A.; Anderson, M.C. and Diak, G.R. (2002). GOES Surface Insolation to Estimate
Wetlands Evapotranspiration, Journal of Hydrology, 266(1): 53-65.

Jiangtao, H.; Gensuo, J.; Tianbao, Z.; Hesong, W. and Bohui, T. (2013). Satellite-based Estimation of
Daily average net Radiation under Clear—sky Condition, Advances in Atmospheric Sciences,
31(3): 705-720.

Liu, B.Y.H. and Jordan, R.C. (1960). The Interrelationship and Characteristic Distribution of Direct,
Diffuse and Total Solar Radiation, Solar Energy, 4(3): 1-19.

Long, D.; Gao, Y. and Singh, V.P. (2010). Estimation of Daily Average Net Radiation from MODIS Data
and DEM over the Baiyangdian Watershed in North China for Clear Sky Days, Journal of
hydrology, 388(3): 217-233.

Mousavi Baygi, M.; Ashraf, B. and Miyanabady, A. (2010). The Investigation of Different Models of
Estimating Solar Radiation to Recommend the Suitable Model in a Semi-arid Climate, Journal of
Water and Soil, 24(4): 836-844. (In Persian).

Penman, H.L. (1948). Natural Evaporation from Open Water, Bare Soil and Grass. In Proceedings of the
Royal Society of London, a Mathematical, Physical and Engineering Sciences, 193(1032): 120-
145.

Rogers Roddy, R. and Yau, M.K. (1989). A Short course in cloud physics, International series in natural
philosophy.

Saberi, P.; Rahimi Khoob, A.; Saberi, F. and Zebardast, S. (2009). Estimation of Incoming Surface Solar
Radiation by NOAA AVHRR Images (Case Study: Kermanshah), The 3th National Conference on
management of irrigation and drainage networks, Jan. 27-28 Jan. 2009, Ahwaz Chamran
University, Ahwaz. (In Persian).

Sabziparvar, A. (2008). A Simple Formula for Estimating Global Solar Radiation in Central Arid Deserts
of Iran, Renewable Energy, 33(5): 1002-1010.

Sabziparvar, A.A. and Shadmani, M. (2011). Trends Analysis of Reference Evapotranspiration Rates by
Using the Mann-Kendall and Spearman Tests in Arid Regions of Iran, Journal of Water and Soil,
25(94): 823-834. (In Persian).

Sabziparvar, A. and Shetaee, H. (2007). Estimation of global solar radiation in arid and semi-arid climates
of East and West Iran, Energy, 32: 649-655.

Samani, Z.; Bawazir, A.S.; Bleiweiss, M.; Skaggs, R. and Tran, V.D. (2007). Estimating Daily Net
Radiation over Vegetation Canopy through Remote Sensing and Climatic Data, Journal of
irrigation and drainage engineering, 133(4): 291-297.

Tovar, H.F. and Baldasano, J.M. (2001). Solar Radiation Mapping from NOAA AVHRR Data in
Catalonia, Spain, Journal of Applied Meteorology, 40(11): 1821-1834.

Yang, K.; Huang, G.W. and Tamai, N. (2001). A Hybrid Model for Estimating Global Solar
Radiation, Solar energy, 70(1): 13-22.



