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Abstract

Precise estimate of evapotranspiration (ET) or crop water requirements crucial for improving
water resources management and eventually increasing water use efficiency. Considering the vast
varieties of crops cultivated on large scales, calculating precisely the crop water requirement from
ordinary methods of estimating reference evapotranspiration is difficult and in some cases even
impossible. Therefore, it is necessary to develop methods to compute crop water requirement in
large areas with sufficient accuracy. One of such.methods is to use remote sensing data which
covers a much larger areas as compared with methods depending on field weather data. One of the
most well known methods to compute actua ET from remote sensing data is SEBAL method
(Surface Energy Balance Algorithm on Land). In SEBAL method, al fluxes of the energy balance
at the earth's surface including net radiation, soil heat flux, and sensible heat flux are calculated
from satellite images and finally actual ET is computed based on the energy baance at the earth's
surface. It is intended to evaluate spatio-temporal variation of daily ET in Mirza Kochakkhan
sugarcane Agro-Industry farms located in southern part of the Khosetan province using MODIS
images for 10-day periods during a growing season in 2006-2007. The results obtained indicated
that the SEBAL method was an efficient method to estimate actual ET during the growing season.
Maps of actual ET generated by ERDAS and GIS software showed that fields which were well
irrigated or had a good crop cover had the highest values of ET. However, actual ET decreased for
areas with less crop cover or dry fields. The data obtained from the generated maps of actual ET

were closer to the data obtained from the field with a coefficient of determination of R?=0.77.

Key words: Actual evapotranspiration, Modis Images, Remote Sensing, Seba algorithm, South of
Khoozegtan.


mailto:Mirlat_m@modares.ac.ir

153

wiosas (godls 5l ookl b S (Bly 585 = puoed 3)5’1)3

clllas adwly GSgua Gob slese slasals b
ele olallbs Ho 50 3 Ghate SO ool Gils
nal 55 155 soliieal 550 lEas b Lasl T
Wlis o8 Sse Sl Olsie 4 3,5 — a8 s
2SS (5850 b GlalS ol o
o oad a8ly GlEas da g asee sl sladle o
el B G g, T ) soliil

shibio o 1) plalS LT ks (2003) 1553
3 saliied b Counl sl sale slasals 31 ° salws 3
slasols b1 Jue ool @8 50K 55505 Yl p, S
Eo0sliS olidas duuse 5o 18ly (S5 sl siarwY
s oo ol 4wl oS i salal | s
Ll GBss O ssel s Haulie ( (Sices
SH S5y slayiawy glasals 5 Jols mlis
o9 SlEaS Griaas ol las 1) ame 5 51 S
slasals 3 soliil b o 5l 55T 5 (alds) 4e)
soliieal U o pbilia oledbl Glolus 5 550 5 Slaid
Ll gpaly -l dBlaie 5o Jlaw ol S i )|
~dils ) soliil b 38a3 ol Lo ol 458 & e
P 1058 LAAE (uage 5 el 5y slal s
3005 i) ETo 5 (slS 8l 3525 —5as) ETe
Glols Idla s Ho W¥le Eoea @ (e ol
1 2l S eules suel e ® Sl jia ol
SKes 5 LulS) wusyl s dilie was S gl
(2008

SN (g s 8 839510 a3l 325 - pas
sl LSS oledsl 5 T5 oyl sale slasls
08 158 cola dans wb e s ddaa S plidil 5o
Jlo 50 (2T slebo b gio 5 (sl nsead lo)
Lose¥lay 5 Yhlouia) w5502 2000 5 1999

°ldaho

®Landsat

"Kimberly

8 Geographic information system (GIS)

Gala T3 - b 4 S sl

el 3 5,0l 5 o mlie casnae o Wb
Gaoks (3,25~ a8 dnlae ol Hlassa s (2l e
S aoliiad b s Y Sl 8o b a&ule)] 5 lee
S S 57 alaN (Shsan (2355 sLGE s,
5 5 e L L ol Lol ol 5y oISl %50
bie S by el S HudyGos oS Ol
@lor o WS Guad il gl sl 5 S S
5 el 5 csnad soliind B Mae Fprns olavals
3025 e 95l sladas daa 3 Laghy, le
oo 8580 sl @el Lacus guns pl o0 S suldil
3020 Al el U gl ) sale slasals 51 sulaiil
S pate Spels (Ple ol sud s sl 5o
Jilan 5 (slelsale slasols 31 (suRese L 0
OpedS daaie slaat, KU g ey slasals 51 solaiul
Sl Bhlia 5o 3585 < Gliee 3 (89 G
oS (2003 YUlma 5 Geslinn) was o Gl gy
L 28l 3008 —5ud 055l o € laai, I
IR Sl da s sse leslsale sy glal Gl soliinl
lhoae Hgie 6wl “Jle 2,80 @S
5 Ol Gue) mha oo 508 O A, KU
£ 30 3% = 5 9 s go ledbl 51 (1998D) () an
5 Wbl cia fpa slassaS o S50 el o
slesre slagSeslal 5 wosa soliiul GlasSh
638 O ak, KI5 hials gl L1, (3555 - 50as
(o) sals @ledbl 31 salaial L) (o) s o
Sl g ws e 85 o S ol ol el 8 S wwlis
Oy s 53 (5559 OOk a8 ) Jusla (slasals

! Evapotranspiration

2 Eddy correlation

3Bawen ratio technique

* Surface energy balance algorithm for land (SEBAL)
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0/29 1385/9/5 0/34 1385/5/20 0/24 1385/1/11
0/28 1385/9/28 0/15 1385/5/29 0/30 1385/1/25
0/44 1385/10/5 0/33 1385/6/12 0/36 1385/2/3
0/40 1385/10/14 0/23 1385/6/16 0/19 1385/2/10
0/45 1385/10/25 0/34 1385/6/28 0/19 1385/2/24
0/58 1385/11/7 0/14 1385/7/6 0/37 1385/3/2
0/41 1385/12/2 0/06 1385/7/15 0/25 1385/3/13
0/37 1385/12/13 0/17 1385/7/26 0/20 1385/3/31
0/50 1385/12/29 0/13 1385/8/15 0/33 1385/4/20
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2006 - 2007 Jlus o 5l gabo y3S sLajey 4o Sl Jao (59 o3 siaslss) (2315 § 20— i alin -5 gua

ETa(R-S) 590) ok ETa(R-S) 590) ok ETa(R-S) 590) ok ETa(R-S) 590) obed
(mm/d) (ls3 (mm/d) (ls3 (mm/d) (Bls3 (mm/d) (Sl
3/29 15 2112 280 4/43 182 7/60 82
3/97 27 1/95 291 4/53 191 3/20 90
4/32 34 1/78 306 4/62 202 4/85 104
4/66 43 2/40 310 7149 216 6/1 113
5/68 52 5/05 321 3/32 223 2/85 120
7125 63 4/40 330 7/96 232 3/03 134

3/75 338 4/12 246 4/75 143
6/19 353 5/28 250 4/54 154
4127 360 2/18 262 4/14 162
6/79 *4 1/5 271 4/08 172
e 2007 o 5.5 ,5*
(R-9) Jlaw Jus 9 (P-M) oliS 325~ yadsi (slasy gl dcliis qalis - 6 Jgua
RMSE Adj R? dfe R? SSE
0/66 0/71 17 0/87 7/6
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! Root mean square error
2 Sum of square
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