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Abstract

The conventional methods for actual evapotranspiration (ETa) estimating is not sufficiently
accurate due to the point based nature of meteorological data and the difficulties related to
the plant coefficient (Kc) estimation. The true rate of ET from a basin is an important fac-
tor of hydrological cycle and in the water balance equation and accounts for a huge part of
out-flow of a basin or any other scale. In this study, the ET values were calculated in the
region of Kelestan located in the northwest of Shiraz. The SEBS evapotranspiration model
was applied and evaluated by using the Landsat 8 satelliteimages (nine images) and the me-
teorological data collected at the Kelestan Station for the period 2015-2017. Results were
compared to the FAO Penman-Monteith equation to verify the accuracy of this model in
the region of Kelestan. The radiation sources required for the SEBS model were produced
by the R.sun module in Grass-GIS. Other remote sensing data were calculated in the Ilwis
software environment. The results of evapotranspiration obtained from the SEBS model in
comparison with the mentioned equation showed a correlation coefficient of 0.999, which
is statistically significant. Variations of the ETa for different landuses were within a reason-
able range. The production of reliable data from evapotranspiration is one of the prominent
advantages of using this model for application in hydrologic research of the basin.
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1 - Evapotranspiration )ET)
2 - open water evaporation
3 - Surface Energy Balance System (SEBS)
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4 - Surface Energy Balance Index (SEBI)

5 - Two Source energy balance Model (TSM)

6 - Surface Energy Balance of Land (SEBAL)

7 - Simplified-Surface Energy Balance Index (S-SEBI)

8 - Mapping Evapotranspiration at high Resolution with Internalized Calibration (METRIC)

®

0
&
(Sl 0 s2) M J 0%ngéﬁ9§
@ &



sy, 9 3lge
SyoglS ¥ galold )0 ,Sa YEFAIAS colus b s )...'xj LW-Ts
0 JS3) o ) s o

50°00E 5500 60U0E

400TN

350N

000N

25°00N

WOON 300N worn

25700N

sladaas B 9 S (Smwle 4\51? Wl 045 [nl>u| uwl»:su]
..)943 DMDQ dtmd.:.aw'u &b u:u‘)s‘ 9 CJL’I; dgaby ..\.’l}?‘;o wuui

3308000

3304000

0 1,700

3l 30 il jetl (gadee Curigo ) IS

YA o (cintn A/ Watised 5Sile 5 Vo/PA Indii eSikin
5 el (Y VE St 5 loas) 3,5 5l — VF/ 3llan (stizeS 5
el a3 )k ohiga gl sl sase ulilen slaosls
Oibot cpl a8 claedls a5 il cuns (6 pS03ll oK g

(Y JS5) 2ol cows 4 oly ol 5| SEBS acs g5lulely (ol

(M) (o )b olan] oy 35035 5 )b gll¥Y o]y (1S keo
L OFAY AVl s Cugby Sk ol yio Juo OFF/VE asgs
009y 4 BTO (ke 5 eyto Lo V- ¥+ o] s 51 ¥l ji55 (1 Silio
aibate @il (5)logd () sl 0 ()15 pe e VIFA Ju S S
oSl (pySedp (Gilp lpadld e e Ui Cobedas )
N A Yl Sle il o zpddy ades A (OMB) o s




612000 620000 628000 636000 644000 652000
. 15 & Lait)
(=3 i=3
<1 S %
% §‘ RN ER VPP TN [ Sy
e s

o g o 5—h I
=3 sl s o
= *STT :\, S 55 Ol =
g iV s g J54 00
8 3 A g Ri——HgE

@ i
= +* =3 s A
S \ 2
©o ©O
(=23 D
& & N
(=3 [=3
(=3 =3
o (=3
@ @
@ «©
& &
° bl s °
8 g o 1:250,000
(=1 =3
g ﬁ 0 3700 7400 14800
©
pipra—
612000 620000 628000 636000 644000 652000

(o) o pluds il gAdg> Godguzo 43 wbilan ool ! oSy sadd -V S

I8l jd Cuddee b &S Conl (slojlgale peaian 5 cuwsd slaolgale
Jsamo 550 03l LDCM ol ;5 oS ojlsnls o] ol 423,5
4 5 Cul (USGS) sasciecs V| colidipme) olojlo g Wb (s Kon
ol 04 by (LDCM) “cawsid claosly godimdaalsl ¢y ygole ab
OLI )l ,Sus 93 A Cowdd s Gy Lad 4 VoOY 45,98 VY (> oS
g ool o b S 93 el ()l) TIRS 5 (e soa0lie)
S cuin 25yl STsl +ETM L gl 516 can o8 sas o oSS
Sl le 93 5 e V0 SSppled Jls cspte Yo (i SSE Iy

() Jgi) ol g0V

A as,S S slue cul G0N A Candd polad ol Jb > e
WAS BAYRY (glaJlo ] g & e cpl gl Sl 2050 gl
939 550 Te BAD (inoj 299 b UL (il &5 gl ()
g oo 385 0jgy005ls (Sloj dblie )3 5 Wyl yre Vv Gyl lys
Sl Dby & oy Gloj dblis plod 1y 49> pgal dsy
USGS b 56 o] i e 3025 5 Ll o e 0l g0 e
Jus Al adg) by 88 2 dly S oy Sl g D AB)S
5 &S Cawl A sl Lgo)ls_ml.o Cawdd) Lglb:o)‘}ml.o Sas oo >
asseze jloylanle poidia pl .l odd QUy VoY 2508 VY o,

9- Landsat data continuity mission
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10 - Fast Line-of-sight~Atmospheric—Analysis of Spectral Hypercubes

11 -Linux

12 - Grass

13 - Leaf area index (LAI)

14- energy fluxes estimation

15 - satellite spectral observations
16 - surface emission

17 - roughness height
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18 - Net radiation = Rn

19 - Soil heat flux =G

20 - Sensible heat flux = H

21 -Roughness height for momentum=Zom
22 -Zero plan displacement height=do

23 - Latent heat flux

24 - evaporative fraction

25 - dry limit
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26 - wet limit
27 - relative evaporative fraction

28 -Normalized Difference Vegetation Index (NDVI)

29 -Maximum likelihood
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