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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.
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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

a3 (1385) (sodbie b 4 SEEAT 835, Lo
oo olale 5 lys, 30m3 ~ 0 Olawe 9l Olse
Soealdind L pbugsa Jlad 5 o8 glacaio
9 Jase wlasa slasle Hu cuwadd (glo )l sale s glead
&BASJJ-MT Crads oliie C_Jl:uc_\s; Sy (3
3o "o S ad oS4 Sose Gpb HsSke
o Bl (Swian ) S0 glaske 5 Lads, Ha
cadils oo Sl A
iS5 pSaaais

“s ) sale (slasols 3 35a3 = d olime glydiul
o Ols 1) 3a8a3 Gl O S eoSaa ) a)lse
KV X)
okl ) Culia solii) cde 4 3ad8as ol 5o -1
e Gual oga o £ o sladeSsy 5 Guisse
Jola ‘):\JGA X RESY {LALJ.A.LS.\.I“ ‘):\L.u B0~ pas

sl 3528 - a5 ETaA(R-9) Jluw Juo mlld dunslis

ol sl I 0 Jgas 4o ad, Juad o ETe (P-M)
—oa oSl polie Gl blsyl 5G] ke 4
ETa) o Jia 5 uls 5lsie & (ETCPM) oS 33
Sae ;095 ps8y Jlaial mlas 5u Huiie ol sie 4 (RS
saalia uly oL il oS a suliin MATLAB <l
ainals 1y oS Ll (Sl Jba Jao ) Juals
S uls ol S0 sad alasl sobel a3l (6 Jsus)
Gacs Jlaie 4 °SSE 5 'RMSE oS juslie & 42 s b
bl oo DlosA e (s s 3 Jles Jue RE (YL

STl osa AL Ghdg Jis el Jead o
Ko 4 ol YL eBs B a Sy s JuSy
YL o s (moa dals Sl Jlasa o bagle)
il o Jliw Juo

! Root mean square error
2 Sum of square
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